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WELCOME SPEECH
POZDRAVNI GOVOR

Stankovic Veroljub

Prof. Dr. Veroljub Stankovic¢

Welcome speech at the opening of the XII International Scientific Conference:
Anthropological and Theo anthropological View on Physical Activity

March 20, 2025

Dear colleagues,
Ladies and gentlemen,
Dear students,

Welcome to the Twelfth International Scientific Conference: Anthropological and Theo
anthropological View on Physical Activity

On behalf of the organizers, allow me, to greet the dear guests of our conference. First of all, the
assistant minister for higher education, rectors, vice-rectors, fellow professors and students
participating in this conference, representatives of the media who follow the work of our conference, as
well as all other guests of this conference. Once again, I wish you all a warm welcome and a pleasant stay
on Kopaonik.

This conference is held in cooperation with: the Faculty of Physical Education and Sports of the
University of East Sarajevo, the Faculty of Physical Education and Sports of the University of Nis, the
prestigious International Federation for Physical Education and Sports (FIEPS) and the Association Sport
for All Serbia. In the preparation of this conference, we tried to provide conditions to discuss some
current issues and present the results of the latest research concerning theoretical, physical, medical,
methodical and other aspects of activities in physical education, sports, recreation and kinesitherapy. To
this end, competent university teachers and researchers of relevant scientific fields from our country,
the region and abroad to today's conference were invited. Therefore, I would like to thank those who
responded to this call and who are attending the start of the conference today.

In physical education, sports, recreation and kinesitherapy researches there are very notable
results, as well as questions that are constantly looking for well-thought-out answers and solutions. The
purpose of this conference, as well as similar scientific gatherings, is to present the results of our
research, to gain new knowledge, to inform each other and to discuss current issues. In the teaching of
physical education and sports in the conditions of accelerated scientific and technological development
and artificial intelligence, it is necessary to constantly look for better solutions and new models for the
upcoming challenges. The necessity to elaborate the relevant issues of the immediate future, many of
them are already in sight, such as: in which direction to direct children and young people when new
technologies increasingly suppress people's physical activity, how to redefine existing social matrices in
sports and arrive at new paradigms and how to define new models of social organization in physical
education, recreation and sports, as well as the role of society in this.

Many of the mentioned issues deserve our attention, but on this occasion I would like to
emphasize the issue of the impact of artificial intelligence (AI) in the teaching of physical education,
physical recreation and sports. The impact of Al in the field of education is increasingly visible. Al is
bringing, but is yet to bring, revolutionary changes in education, providing opportunities for
personalization of teaching, more efficient organization of teachers' work and improvement of access to
education. The possibilities offered by Al impose many challenges, from questions related to practical
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application in the teaching of physical education and ethical issues of the use of artificial intelligence,
questions of responsibility, the role of teachers, good and bad sides of technology and other challenges,
opportunities and dangers. In past experiences, it has been noted that Al offers many solutions in
physical education and that is why its use is expanding, especially in terms of organizing the work of
teachers or coaches, organizing personalized teaching, practice or training, which contributes to a better
understanding of the material and more efficient development of motor skills. Many Al-powered apps
can monitor the health of a child, recreationist, or athlete and provide alerts about potential problems
or injury prevention. However, Al still can't replace a physical education teacher or trainer, and accepting
exercise advice from a Chabot could have unexpected consequences. The use of artificial intelligence for
nutrition and health advice for students and athletes is also under scrutiny. On the other hand, it is
evident that Al has made a lot of progress in the field of professional sports, especially in terms of
assuming the role of a judge (Hawkeye, VAR, etc.). Then in fitness, it offers the exerciser a good schedule
of physical activities for specific muscle groups, with good explanations, similar to what an experienced
trainer or physiotherapist would do. About twenty days ago, Alex McFarland, a respected researcher in
the field of artificial intelligence, published a list of the best exercise apps that are transforming the way
we train, recover and stay motivated, such as: Fitbod, FitnessAl, Peloton Guide, Trainerize, Tempo, Caliber
Fitness, Freeletics, JuggernautAl, Aaptiv and JEFIT.

Recently, Bill Gates, during the promotion of his autobiography "Source Code", pointed out that
he believes that in the next ten years, artificial intelligence will replace us in everything, except for health
and education, although these areas will also transform a lot and that it can be scary. In those
coordinates, he emphasizes physical activity and sports, where he says "that people wouldn't want to
watch computer play golf."

Artificial intelligence presents a big challenge for teachers and coaches. They already have to
learn a lot and continuously educate and train themselves for their work in the Al environment. They
will have to adopt new methods of teaching, practicing and training, to be trained in the use of new
technologies and tools, but at the same time to acquire interdisciplinary knowledge, especially in the
fields of medicine, nutrition science and informatics, in order to complete their competencies and be up
to the task of their profession. In this, the role of us who teach at the sports and physical education
faculties is extremely important. And we will have to learn much more and constantly acquire new
knowledge in order to train our students, future teachers who will work in schools or trainers.

Dear colleagues,

Artificial intelligence is a big challenge for all of us. That is why the intention of this scientific
conference is to provide answers to many professional questions of teaching physical education, physical
recreation and sports, but at the same time to draw the attention of the public, that much more attention
must be paid to physical activities. [t is imperative for the health of society and the future of our biological
existence.

[ wish you much success in your work during this scientific conference, and especially in your
daily work dealing with this very humane vocation, the imperative of which is to create a healthy,

educated and educated person.

Thank you for your attention!



https://fitbod.me/
https://www.fitnessai.com/
https://www.onepeloton.com/guide
https://www.trainerize.com/
https://tempo.fit/
https://caliberstrong.com/
https://caliberstrong.com/
https://www.freeletics.com/en/
https://www.juggernautai.app/
https://aaptiv.com/
https://www.jefit.com/
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Prof. dr Veroljub Stankovi¢
Pozdravni govor na otvaranju XII medunarodne nau¢ne konferencije:
Antropoloski i teoantropoloski pogled na fizicke aktivnosti
20. mart 2025. godine
Drage koleginice i kolege,
PoStovane dame i gospodo,
Dragi studenti,

Dobro dosli na Dvanaestu medunarodnu nau¢nu konferenciju: Antropoloski i teoantropoloski
pogled na fizicke aktivnosti.

Ovu konferenciju odrzavamo u saradnji sa: Fakultetom za fizicko vaspitanje i sport Univerziteta
Isto¢no Sarajevo, Fakultetom za fizicko vaspitanje i sport Univerziteta u NiSu, uglednom Medunarodnom
federacijom za fizicko vaspitanje i sport (FIEPS) i Asocijacijom Sport za sve Srbije. U pripremi ove
konferencije, nastojali smo da stvorimo uslove da se na njoj razmotre neka aktuelna pitanja i izloze
rezultati najnovijih istraZivanja koja se ticu teorijskog, fizickog, medicinskog, metodickog i drugih
aspekata aktivnosti u fizickom obrazovanju, sportu, rekreaciji i kineziterapiji. U tom cilju, na danasnju
konferenciju pozvali smo kompetentne univerzitetske nastavnike i istrazivace releventnih naucnih
oblasti iz naSe zemlje, regiona i inostranstva. Zato vama, koji ste se odazvali ovom pozivu i koji danas
prisustvujete pocetku rada konferencije, najlepse se zahvaljujem.

U dosada$njim istraZivanjima u fizickom vaspitanju, sportu, rekreaciji i kineziterapiji ima veoma
zapazenih rezultata, ali i pitanja koja stalno traze promisljene odgovore i resenja. To je i smisao ove
konferencije i sli¢cnih nau¢nih skupova, da izloZimo rezultate svojih istrazivanja, da dodemo do novih
saznanja, medusobno se informiSemo i razgovaramo. Potrebno je stalno traZiti bolja reSenja i nove
modele za predstojete izazove u nastavi fizickog vaspitanja i sporta u uslovima ubrzanog naucno-
tehnoloskog razvoja i veStacke inteligencije. Zato je potrebno elaborirati relevantna pitanja neposredne
budu¢nosti, a mnoga od njih su ve¢ na vidiku, kao Sto su: u kom pravcu usmeravati decu i mlade ljude
kada nove tehnologije sve viSe potiskuju fizicku aktivnost ljudi, kako redefinisati postoje¢e drustvene
matrice u sportu i do¢i do novih paradigmi i kako definisati nove modele drusStvene organizacije u
fizickom vaspitanju, rekreaciji i sportu, kao i ulogu drustva u tome.

Mnoga od pomenutih pitanja zasluzuju nasu paznju, ali ovom prilikom istakao bih pitanje uticaja
u oblasti obrazovanja i vaspitanja. Al donosi, ali ¢e tek doneti revolucionarne promene u obrazovanju,
pruzaju¢i mogucnosti za personalizaciju nastave, efikasniju organizaciju rada nastavnika i poboljsanje
dostupnosti obrazovanja. Mogu¢nosti koje nam pruza Al namec¢e mnostvo izazova, od pitanja vezanih za
prakticnu primenu u nastavi fizickog vaspitanja i etickim pitanjima upotrebe vestacke inteligencije,
pitanjima odgovornosti, ulogom nastavnika, dobrim i loSim stranama tehnologije i ostalim izazovima,
Sansama i opasnostima. U dosadas$njim iskustvima zapaZeno je da Al nudi mnoga reSenja i u nastavi
fizickog vaspitanja i da je zbog toga njeno koris¢enje u ekspanziji, narocito u pogledu organizovanja rada
nastavnika ili trenera, organizovanja personalizovane nastave, vezbanja ili treninga, Sto doprinosi
boljem razumevanju gradiva i efikasnijem razvoju motorickih vestina. Zatim, mnoge aplikacije sa
veStackom inteligencijom mogu pratiti zdravstveno stanje deteta, rekreativca ili sportiste i obezbeduju
upozorenja o potencijalnim problemima ili prevenciju od povreda. Medutim, Al jo$S uvek ne moze da
zameni nastavnika fizickog vaspitanja ili trenera i da bi prihvatanje saveta o vezbanju od cet-bota moglo
da ima neocekivane posledice. Takode, i koriS¢enje vestacke inteligencije za ishranu i savete u vezi sa
zdravljem ucenika i sportista je pod lupom. S druge strane, vidljivo je da je Al mnogo napredovala u
oblasti profesionalnog sporta, narocito u pogledu preuzimanja uloge sudije (oko sokolovo, vari sl). Zatim
u fitnesu, tako da vezbacu nudi dobar raspored fizickih aktivnosti za odredene grupe misi¢a, uz dobra
objasnjenja, slicno kao $to bi uradio iskusan trener ili fizioterapeut. Pre dvadesetak dana Alex McFarland,
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ugledni istrazivac¢ u oblasti vestacke inteligencije, objavio je listu najboljih aplikacija za veZbanje koje
transformisu nacin na koji treniramo, oporavljamo se i ostajemo motivisani, kao $to su: Fitbod, FitnessAl,
Peloton Guide, Trainerize, Tempo, Caliber Fitness, Freeletics, JuggernautAl, Aaptiv i JEFIT.

Nedavno je i Bill Gates, prilikom promocije svoje autobiografije ,Source Code", istakao da veruje
kako ¢e nas u narednih desetak godina vesStacka inteligencija zameniti u svemu, osim u zdravstvu i
obrazovanju, iako ¢e i ove oblasti mnogo transformisati i da to moze biti zastraSujuée. U tim
koordinatama on istice i fizicku aktivnost i sport, pri ¢emu kaze ,da ljudi ne bi Zeleli da gledaju kako
kompjuter igra golf*.

Vestacka inteligencija je veliki izazov za nastavnike i trenere. Oni ve¢ sada moraju mnogo da uce
i kontinuirano da se obrazuju i osposobljavaju za svoj rad u okruZenju Al. Morace da uce nove metode
izvodenja nastave, vezbanja i treninga, da se osposobljavaju za koriS¢enje novih tehnologija i alata, ali
istovremeno i da sticu interdisciplinarna znanja, narocito iz oblasti medicine, nauke o ishrani i
informatike, kako bi upotpunili svoje kompetencije i bili na visini zadatka svoje profesije. U tome je
izuzetno vazna uloga nas koji drzimo nastavu na fakultetima za sport i fizicko vaspitanje. I mi ¢emo
morati mnogo viSe da u¢imo i neprestano da sticemo nova znanja kako bi smo osposobili nase studente,
buduce nastavnike koji ¢e raditi u Skolama ili trenere.

Drage koleginice i kolege,

Vestacka inteligencija je veliki izazov za sve nas. Zato je intencija ove nauc¢ne konferencije da
pruzi odgovore na mnoga strucna pitanja nastave fizickog vaspitanja, sportske rekreacije i sporta, ali
ujedno i da skrene paZnju drustvenoj javnosti, da se fizickim aktivnostima mora posvetiti mnogo veca
paznja. To je imperativ zdravstvenog stanja druStva i buduénosti nase bioloSke egzistencije.

Zelim vam puno uspeha u radu tokom ove nau¢ne Konferencije, a posebno u vasem
svakodnevnom radu baveéi se ovim veoma humanim pozivom, ¢iji je imperativ stvoriti zdravog,

vaspitanog i obrazovanog ¢oveka.

Hvala vam na paznji!



https://fitbod.me/
https://www.fitnessai.com/
https://www.onepeloton.com/guide
https://www.trainerize.com/
https://tempo.fit/
https://caliberstrong.com/
https://www.freeletics.com/en/
https://www.juggernautai.app/
https://aaptiv.com/
https://www.jefit.com/
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EXPLORING THE PERSPECTIVES OF BASIC PUPILS' MOTOR AND SWIMMING
COMPETENCIES IN THE DEVELOPMENT OF QUALITY PHYSICAL EDUCATION IN
PRIMARY SCHOOLS

Antala Branislav'®, Luptakova Gabriela'*, Grznar Lubos'*/, Labudova Jana
Faculty of Physical Education and Sports, Comenius University in Bratislava, Slovakia

ORIGINAL SCIENTEFIC ARTICLE
DOI: 10.5937/ATAVPA25006B

Abstract: This study investigated the level of basic motor and swimming competencies in younger school-age children
(grades 1-3, 1st cycle of primary school) to address recognized global deficits in Quality Physical Education (QPE),
particularly the lack of specialized teacher training for accurate skill assessment. Two standardized test batteries were
employed: the MOBAK test battery for motor skills (n=258, ages 6-9) and the Water Basic Competence (WABAC) test
battery for swimming competency (n=1,875, grades 1-3). MOBAK results indicated complex, non-linear developmental
trends in motor skills. While participants showed proficiency in Self-Movement skills (Mean 6.10/8), a chronic deficit
was found in Throwing (stagnant low scores), and an unexpected performance decline after age seven was observed
in Jumping and Catching. Conversely, WABAC results demonstrated a clear and significant improvement in swimming
competence across all test items with increasing grade and age (mean item scores rose from 2.00-2.52 in Grade 1 to
2.41-2.68 in Grade 3), confirming the importance of systematic instruction. The findings affirm the suitability and
efficacy of the MOBAK and WABAC batteries as tools for accurately differentiating pupil competency levels,
highlighting specific skill deficits, and informing targeted interventions to improve QPE in primary schools.

Key words: motor competencies, swimming competencies, primary school, quality physical education

INTRODUCTION

Quality Physical Education (QPE) is defined as the planned, progressive, and inclusive learning
experience that forms an integral part of the curriculum across early years, primary, and secondary
education. In this capacity, QPE serves as the foundation for a lifelong engagement in physical activity
and sport, helping children and youth acquire the psychomotor skills, cognitive understanding, and
social and emotional competencies required to sustain a physically active life (UNESCO 2015).

International organizations frequently implement projects to monitor QPE development and quality
globally. The most significant recent project was the 4th PE Worldwide Survey on QPE, administered by
UNESCO in cooperation with FIEPS and Loughborough University (2017-2024). The key findings,
presented at the MINEPS VII conference in June 2023 and published in the official UNESCO report The
Global State of Play (UNESCO 2024), identified four critical global deficits in the provision of QPE:

o Lack of Funding: 63.8% of countries allocate less of their education budget to PE.

e Lack of Time: Only 32.2% of upper secondary and 34.7% of lower secondary students meet the
minimum criteria of 180 minutes of PE per week, while 52.6% of primary school students meet
the minimum of 120 minutes per week.

e Lack of Inclusion: One in three students with disabilities lacks access to PE.

e Lack of Training: Only 44.7% of primary school PE teachers are specialists.

This lack of specialist training is directly related to the inadequate preparation of teachers to
accurately assess basic motor and specific swimming competencies in pupils. Concepts for assessing the
competences of the school population and their development are gaining increasing traction across the
European context, often based on specific standardized models.

Assessment of Basic Motor Competencies

For the standardized assessment of basic motor competencies, the MOBAK test battery is widely used
in European countries (Herrmann et al.,, 2015; Hermann, Gerlach, and Seeling, 2015; Scheuer et al., 2017;
Herrmann, 2018; Scheuer, Herrmann, and Bund, 2019). The MOBAK battery provides a standardized and
economical evaluation of the fundamental motor skill level for children aged 4-9 years in both preschool
and primary school settings. The test captures basic motor competencies across two main domains:



https://scindeks-zbornici.ceon.rs/Article.aspx?artid=proc-00722500006B
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Movement with One's Own Body and Movement with Equipment (Masarykova and Labudova 2018,
Masarykova 2021).

The MOBAK test battery consists of four coherent, age-specific versions: MOBAK KG (kindergarten,
ages 4-6), MOBAK 1-2 (primary school, grades 1-2, ages 6-7), MOBAK 3-4 (primary school, grades 3-
4, ages 8-9), and MOBAK 5-6 (age 10-11) . Given that the test battery was designed for co-educational
teaching, differences between boys and girls do not need to be considered during assessment (Borzikov3,
2020; Macura et al., 2020; Seflov4, 2021).

Assessment of Basic Swimming Competencies

A specific and critical area of motor competence is basic swimming competence, which directly
impacts aquatic safety and reflects differences in drowning rates (Stempski et al., 2015). The shift from
focusing merely on "swimming skills" to the broader concept of "water competence" (Stallman et al,,
2017) emphasizes the role of schools in fostering aquatic safety and competence. Swimming also serves
as a gateway to recreational pursuits, promoting a lifelong appreciation for physical activity and leisure
(Merica and Pacanovska 2020; Labudova, 2024).

For the assessment of swimming competencies, the Water Basic Competence (WABAC) test battery
is used (Labudova et al, 2024). The WABAC battery was specifically developed to evaluate the
fundamental swimming skills and abilities crucial for ensuring safe aquatic movement among younger
school-age children. This assessment tool comprises seven distinct test items: front floatation, 12.5-
meter flutter kick using a kickboard, water entry via jumping, retrieving a submerged object, back
floatation, submersion with controlled exhalation, and front gliding.

Aim of the Study

The primary aim of this study was to investigate the level of basic motor and swimming competencies
in younger school-age children (grades 1-3, corresponding to the 1st cycle of primary school). By
applying the MOBAK and WABAC test batteries, the study sought to demonstrate their availability and
suitability as effective tools for assessing and differentiating the level of basic motor and swimming
competencies among pupils at the primary level of education.

METHOD
Basic Motor Competencies: Participants and Data Collection
Testing was organized for a project focused on tandem teaching in primary school PE, specifically
examining its impact on students’ motor, cognitive, and emotional development. Data were collected at
the beginning of the school year, in October 2025, from three primary schools located in the Bratislava
region Slovakia. The initial sample included students from grades 1 through 3. The final analysis focused
on a cohort of 258 participants aged 6 to 9 years. The small number of older children (10-year-olds, n=7;
11-year-olds, n=1) was excluded to create a more focused and developmentally consistent dataset.
Descriptive statistics for the entire cohort revealed a mean BMI of 16.22 kg/m?, suggesting the
participants were, on average, within a healthy weight-for-height ratio. The participants were divided
into four distinct age groups for developmental trend analysis as follows:
e Age 6: 73 participants (n=73)
e Age 7: 74 participants (n=74)
e Age 8: 57 participants (n=57)
e Age 9: 54 participants (n=54)

Basic motor competencies were assessed using the MOBAK test battery, which evaluates eight
distinct motor skills (Hermann et al., 2015). The assessment is structured into two main composite areas,
each with a maximum score of 8 points:

e Self-Movement (Movement with One's Own Body): Consists of Balancing, Rolling, Jumping, and
Running.

¢ Object Movement (Movement with Equipment): Consists of Throwing, Catching, Dribbling, and
Bouncing.
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A child's overall performance is summarized by a Total MOBAK Score, which is the sum of both
competency areas, yielding a maximum score of 16 points.
All individual skills were scored on a scale of 0 to 2 points. The specific scoring mechanisms varied
slightly by skill type:
e SKills Scored on Two Attempts (Binary Success):
For the skills of Dribbling, Rolling, Balancing, Jumping, Running, and Bouncing, the final score was
determined by the number of successful attempts.
o 0 points: Zero successful attempts.
o 1 point: One successful attempt.
o 2 points: Two successful attempts (maximum score).
o Skills Scored on Six Attempts (Range of Success):
For the skills of Throwing and Catching, participants completed six attempts.
o 0 points: 1 to 2 successful attempts.
o 1 point: 3 to 4 successful attempts.
o 2 points: 5 to 6 successful attempts (maximum score).
The assessment of the composite basic motor competencies (Self-Movement and Object Movement)
was calculated by summing the scores obtained from the four individual test items within each area (4
tests times 2 points = 8 points).

Swimming competencies: Participants and Data Collection

The study included 1,875 pupils from grades 1 to 3 of primary schools in Slovakia, who participated
in organized swimming courses during 2023-2024 in cooperation with the Sport Institute. The
participants had no prior systematic swimming instruction. Data was collected in indoor 25-meter pools
during the first two lessons of each course. All testing procedures were supervised by certified swimming
instructors trained in a unified protocol. The final sample consisted of 360 first-grade pupils (mean age
= 7.2 years), 704 second-grade pupils (mean age = 7.9 years), and 811 third-grade pupils (mean age =
8.7 years).

The Water Basic Competence (WABAC) test battery was developed to assess fundamental swimming
skills and abilities essential for safe aquatic movement in children of younger school age. Each test task
was evaluated using a three-point rating scale reflecting the level of task performance: 1 point - not
performed / unsuccessful, 2 points - partially performed / in progress, and 3 points - fully performed /
successful. Thus, each participant could achieve a minimum total score of 7 points and a maximum of 21
points. The frequency and percentage analyses were used to evaluate the performance success of pupils
across grade levels for each test item.

RESULTS AND DISCUSSION

Basic motor competencies

The analysis focused on a cohort of 258 participants aged 6 to 9 years, excluding the small number of
10- and 11-year-olds (n=7; n=1, respectively) to create a focused dataset. Descriptive statistics for this
cohort were computed across anthropometric measures and motor skill scores using MOBAK test
battery, assessing basic motor competencies (maximum score of 2 for individual skills, 8 for composite
scores).

Overall, participants demonstrated strong proficiency in Self-Movement skills (Mean 6.10; Mode 6),
but performance was lower in Object Movement skills (Mean 4.62; Mode 5). The mean BMI of 16.22
kg/m?2 suggests the cohort is, on average, within a healthy weight-for-height ratio (Table 1).
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Table 1 Measures Descriptive Statistics for Anthropometric and Motor Skills (Ages 6-9)

Category Mean Median SD Mode
Height [cm] 129.28 130 8.22
Weight [kg] 2729 271 5.62

BMI [kg/m?] 16.22 15.74 231
Balancing [score] 1.8 2 046 2
Jumping [score] 1.03 1 0.8 1
Throwing [score] 0.64 1 0.68 0
Dribbling [score] 1.28 1 0.8 2

Age-Specific and Developmental Trend Analysis

Height and Weight show the expected consistent, linear increase across all four years. Nine-year-olds
were, on average, 15.77cm taller and 7.47kg heavier than 6-year-olds. The BMI remained stable,
indicating proportional growth (Mean 15.98 at 6 years vs. 16.46 at 9 years).
Interestingly, analysis of the four distinct age groups revealed that motor proficiency does not always
improve linearly with age (Table 2). Results in all 8 tests of basic motor competencies by year of age are
presented in Table 3.

e Peak Performance at 7 Years: The overall Total Object Movement Score (Mean 5.38) and individual
skills like Catching (Mean 1.84) and Throwing (Mean 0.87) reached their highest mean scores at 7
years old.

e Stagnant Deficit: Throwing proficiency was a chronic deficit. Despite a brief peak at 7 years, the
mean scores at 8 and 9 years remained low (mean approximately 0.50), with the Mode consistently
at 0 for 6, 8, and 9-year-olds.

o Unexpected Decline: After peaking at 7 years, Jumping and Catching experienced a significant
decline in performance, with the mean score dropping and the Mode shifting to 0 (lowest score) by
9 years for both skills (e.g., Catching Mean 1.84 at 7 years to 0.98 at 9 years).

e Consistent Improvement: Only Running, Dribbling, and Bouncing demonstrated clear, sustained
improvement or maintenance of high performance across the 6-to-9 age range, with the Mode
stabilizing at 2 for 9-year-olds in these skills.

Table 2 Comprehensive Age Trend Comparison (Mean and Mode for Ages 6, 7, 8, and 9)

Mean Mode Mean Mode Mean Mode Mean Mode

Category (6years) (6years) (7years) (7years) (8years) (8years) (9years) (9 years)
Height [cm] 121.6 - 127.92 - 133.23 - 137.37 -
Weight [kg] 23.7 - 26.84 - 28.82 - 31.17 -
Self-movement

[score] 6.3 6 6.33 8 5.71 6 5.94 6
Object movement

[score] 4.15 3 5.38 5 4.44 5 4.35 6
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Table 3 Basic Motor Competencies by Age (6 to 9 years old)

Self- Object

Age 6  Balancing Rolling Jumping Running Throwing Catching Dribbling Bouncing

(n=73) [score] [score] [score] [score] mE)s‘:(e)Tee]nt [score] [score] [score] [score] mfs ‘;?)T‘;nt
Median 2 2 1 2 6 0 2 1 1 4
Mean 1,80 1,79 1,23 1,48 6,30 0,55 1,51 0,95 1,15 4,15
Maximum 2 2 2 2 8 2 2 2 2 8
Minimum 0 0 0 0 0 0 0 0 0 0
Std. dev. 0,48 0,55 0,69 0,70 1,44 0,61 0,71 0,86 0,75 2,02
Mode 2 2 1 2 6 0 2 0 1 3
Age 7 Balancing Rolling Jumping Running mms:;llf;ent Throwing Catching Dribbling Bouncing m(())\?(:fncznt
(n=74) [score] [score] [score] [score] [score] [score] [score] [score] [score] [score]
Median 2 2 1 2 7 1 2 2 1 5
Mean 1,85 1,65 1,24 1,69 6,33 0,87 1,84 1,36 1,30 5,38
Maximum 2 2 2 2 8 2 2 2 2 8
Minimum 0 0 0 0 0 0 0 0 0 1
Std. dev. 0,40 0,59 0,76 0,58 1,74 0,73 0,44 0,75 0,75 1,66
Mode 2 2 2 2 8 1 2 2 2 5
Age 8 Balancing Rolling Jumping Running mmsrilrf;ent Throwing Catching Dribbling Bouncing m(())\?élenc;nt
(n=57) [score] [score] [score] [score] [score] [score] [score] [score] [score] [score]
Median 2 2 0 2 6 0 1 2 2 5
Mean 1,90 1,59 0,75 1,56 571 0,50 1,15 1,44 1,35 4,44
Maximum 2 2 2 2 8 2 2 2 2 8
Minimum 1 0 0 0 0 0 0 0 0 0
Std. dev. 0,30 0,75 0,84 0,70 1,66 0,61 0,72 0,70 0,79 1,90
Mode 2 2 0 2 6 0 1 2 2 5
Age9 Balancing Rolling Jumping Running mofffellf;ent Throwing Catching Dribbling Bouncing m(())\tzﬁlc;nt
(n=54) [score] [score] [score] [score] [score] [score] [score] [score] [score] [score]
Median 2 2 1 2 6 0 1 2 2 5
Mean 1,63 1,73 0,78 1,70 5,94 0,55 0,98 1,42 1,42 4,35
Maximum 2 2 2 2 8 2 2 2 2 8
Minimum 0 0 0 0 1 0 0 0 0 0
Std. dev. 0,61 0,61 0,82 0,54 1,60 0,69 0,82 0,79 0,74 2,03
Mode 2 2 0 2 6 0 0 2 2 2

Additionally, comparing the youngest and oldest groups revealed clear differences in physical size
and a varied trajectory in motor skill acquisition. Firstly, nine-year-olds were significantly larger than 6-
year-olds, with a mean increase of 15.77cm in height and 7.47kg in weight. The proportional increase
meant that the mean BMI was only marginally higher for the older cohort (16.46 vs. 15.98). Secondly,
throwing proficiency was a consistent and significant area of weakness, showing no change in mean
score (0.55) or Mode (0) between 6- and 9-year-olds. This
suggests a persistent lack of skill acquisition over three years. Thirdly, clear developmental gains were
observed in Dribbling (Mean 0.95 to 1.42) and Bouncing (Mean 1.15 to 1.42). The Mode for both skills
shifted to 2 (maximum score) for the 9-year-olds, indicating greater mastery. Fourthly, counter-
developmental trends were noted in Jumping (Mean 1.23 to 0.78, Mode 1 to 0) and Catching (Mean 1.51
to 0.98, Mode 2 to 0). This surprising drop in performance suggests specific difficulties with the
administered tasks for the older, larger cohort. Finally, the Total Self-Movement Score was slightly higher
for 6-year-olds (Mean 6.30) than for 9-year-olds (Mean 5.94). Conversely, the Total Object Movement
Score was marginally higher for 9-year-olds (Mean 4.35 vs. 4.15), driven primarily by improved
Dribbling and Bouncing scores.
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To sum up, the results provide a robust picture of motor development, clearly distinguishing between
skills that demonstrate consistent gains (Running, Dribbling, Bouncing), those with a stagnant deficit
(Throwing), and those exhibiting a counter-developmental decline after age seven (Jumping, Catching).
These non-linear trends, particularly the decline in Jumping and Catching, represent the most surprising
and significant findings.

Swimming competencies
A total of 1,875 pupils from grades 1 to 3 completed the WABAC testing. The results showed a clear

improvement in performance across all test items with increasing grade and age (Table 4).

Table 4 Frequency and percentage analysis of success in WABAC test items

number meanage average nlp %1lp n2p %2p n3p % 3p

T1 Floating on 1. grade 360 7,2 2,22 62 17,22 156 43,33 142 39,44
the front 2. grade 704 7,9 2,41 119 16,9 177 25,14 408 57,95

3. grade 811 8,7 2,61 49 6,04 215 26,51 547 67,44

T2 12.5 m flutter | 1. grade 360 7,2 2,12 132 36,66 51 14,16 177 49,16
kicking with a 2. grade 704 7,9 2,21 222 31,53 113 16,05 369 52,41
kickboard 3. grade 811 8,7 2,66 96 11,83 82 10,11 633 78,05

T3 Jump into the 1. grade 360 7,2 2,34 87,00 24,16 65 18,05 208 57,77
water 2. grade 704 7,9 2,38 190,00 26,98 54 7,67 460 65,34

3. grade 811 8,7 2,67 110 13,56 48 591 653 80,51

T4 Catching an 1. grade 360 7,2 2,00 129 35,83 102 28,33 129 35,83
object from the 2. grade 704 7,9 2,10 247 35,08 137 19,46 320 45,45
depth 3. grade 811 8,7 2,41 175 21,58 126 15,54 510 62,89

T5 Floating on 1. grade 360 7,2 2,16 78 21,67 148 41,11 134 37,22
the back 2. grade 704 7,9 2,24 173 24,57 192 27,27 339 48,18

3. grade 811 8,7 2,53 110 13,56 163 20,1 538 66,34

T6 Immersion 1. grade 360 7,2 2,52 67 18,61 38 10,56 255 70,83
and exhalation in | 2. grade 704 7,9 2,47 129 18,32 117 16,62 458 65,06
water 3. grade 811 8,7 2,68 82 10,11 94 11,59 635 78,3

T7 Glidi h 1. grade 360 7,2 2,11 86 23,88 150 41,66 124 34,44
! fr‘:fton the | 5 grade 704 7,9 220 186 2642 194 2755 324 46,02

3. grade 811 8,7 2,51 96 11,83 207 2552 508 62,63

In grade 1, the average point scores for each item ranged from 2.00 to 2.52. The lowest performance
was recorded in Catching an object from the depth (mean = 2.00), while the best result was achieved in
Immersion and exhalation in water (mean = 2.52). The proportion of fully successful performances (3
points) varied between 34% and 71%, indicating that only about one-third to two-thirds of younger
pupils were able to complete each task successfully.

In grade 2, the average point scores for each item ranged from 2.10 to 2.47. The percentage of fully
successful performances increased in most areas, ranging from 46% to 65%. The highest success rates
were found again in Immersion and exhalation in water (65%) and Floating on the front (58%).

In grade 3, pupils reached the best overall results, with mean scores between 2.41 and 2.68. The
proportion of fully successful performances exceeded 60% of all test items. The most successful tasks
were Jump into the water (80.5%), Immersion and exhalation in water (78.3%), and 12.5 m flutter kicking
with a kickboard (78.1%).

Overall, the results confirm a steady and significant improvement in swimming competence with
higher school grades and age. The most easily mastered skills were jumping into the water and basic
breathing and immersion, while the most demanding tasks for younger pupils were Catching an object
from the depth, floating on the front, and Gliding on the front, which required effective body control and
buoyancy management. These skills showed the lowest mean scores and the smallest proportion of fully
successful performances across all grades.

11
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The findings demonstrate a clear developmental progression in basic swimming competencies among
primary school pupils. Performance across all WABAC test items improved consistently from grade 1 to
grade 3, indicating both maturation effects and increasing aquatic experience. These results are
consistent with previous studies emphasizing the gradual development of aquatic motor skills during
early school age (Stallman et al., 2017).

The highest success rates were observed in Jump into the water and Immersion and exhalation in
water, suggesting that elementary water orientation and breathing control are acquired relatively early.
Conversely, tasks such as Catching an object from the depth and Floating on the front required more
complex motor control and confidence, resulting in lower achievement rates, particularly among
younger pupils.

The WABAC test battery proved effective in distinguishing between competence levels, confirming its
potential as a valid assessment tool for evaluating swimming proficiency in children. The results
underscore the importance of systematic early swimming instruction as a foundation for water safety
and the development of lifelong aquatic competence.

CONCLUSIONS

This study successfully achieved its primary aim by investigating the developmental level of basic
motor and swimming competencies in younger primary school pupils (Grades 1-3) and demonstrating
the utility of the MOBAK and WABAC standardized test batteries as effective assessment tools. The
findings provide objective, evidence-based data crucial for informing curriculum development and
improving the QPE provision.

The analysis of motor competencies in the 6-to-9 age cohort revealed a complex, non-linear
developmental trajectory, highlighting critical areas of concern within the current QPE structure:

o The MOBAK battery proved effective in differentiating performance, demonstrating that while
pupils generally maintain high scores in Self-Movement skills (e.g, Balancing), significant
weaknesses exist in Object Movement skills (Mean 4.62/8).

e The data identified a persistent and stagnant deficit in throwing proficiency across all age groups
(mean score remaining near 0.55), indicating a systematic failure of current instruction to
adequately develop this foundational gross motor skill in pupils between the ages of six and nine.

e The most surprising finding was the unexpected decline in performance in jumping and catching
after the age of 7. This counter-developmental trend suggests either a lack of skill retention or an
inadequacy in the task criteria or instructional methods for physically larger, older children.

The assessment using the WABAC battery on a large cohort (n=1,875) clearly confirmed the positive
impact of systematic instruction:

o There was a clear, significant, and consistent improvement in all seven basic swimming
competencies from Grade 1 through Grade 3, validating the effectiveness of organized swimming
courses in building fundamental water competency.

e Analysis of the WABAC results identified the most challenging tasks for younger pupils, specifically
Retrieving a submerged object and buoyancy control skills (Front floatation and Front gliding), as
demonstrated by their lowest success rates. This crucial data allows instructors to strategically
target teaching resources toward these demanding, safety-critical skills.

In conclusion, the ability of the MOBAK and WABAC batteries to generate reliable, granular, and
differentiating data fulfils a major requirement for addressing the UNESCO-identified deficit in QPE
quality, particularly concerning the lack of teacher specialization and skill assessment. Implementation
of these standardized diagnostic tools is crucial for moving QPE from general activity provision toward
data-driven, targeted interventions, ensuring that all primary school pupils acquire the essential motor
and aquatic competencies necessary for lifelong physical engagement and safety.
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Abstract: This survey was conducted on a deliberate sample of 32 respondents, 16 karate competitors and 16 karate
representatives, members of the national team, male, senior (according to WKF) from the Republic of North
Macedonia. The main objective of the research was to analyze the multidimensional manifestations or latent spaces
of psychological characteristics in both groups of respondents. In the study, a total of 13 variables of psychological
characteristics were used: one variable for assessing general intellectual abilities, three variables for assessing
specific intellectual abilities, six variables for assessing emotional characteristics, and three variables for assessing
motivational dispositions. The basic descriptive statistics for the two groups of respondents were applied separately
to determine the basic statistical parameters. Since most of the kinesiological information obtained from this type of
research is multivariate, it means that a number of factors, whether motor, psychological, or sociological, are
influenced by one anthropological feature. Therefore, a multivariate analysis of variance MANOVA was used for this
purpose, which basically analyzes only one variable but vector variables whose elements are variables in the research
area. The results obtained in the study show statistically significant differences in 11 out of 13 variables examined.
Key words: psychological characteristics, karate competitors and representatives, MANOVA, descriptive statistic

INTRODUCTION

The value of research of this type in the field of karate sport is essential for several reasons such as
different levels of mental resilience, self-confidence, motivation, self-control, etc. It is important to note
that these are general observations and there are individual differences in both national team and
regular competitors (Macovei et al., 2014). Furthermore, the specific psychological demands of karate,
such as controlled aggression and close physical contact, can affect the psychological profiles of athletes
in this sport (Ayyildiz, T., Gokyiirek, B., 2017). Understanding these differences helps coaches and
professionals to adapt training methods to suit individual psychological profiles. Mental attributes such
as perception, stress management, and aggression control play a key role in competitive karate.
Identifying psychological differences allows for targeted mental conditioning, leading to improved
performance. An essential starting point for conducting in-depth analyses of the personality of athletes
at every level of their athletic career are new empirical arguments. To effectively reflect the social and
health purpose of sport, this information must be supplemented by research on other predispositions
and adaptive effects (Piepiora P, Witkowski K, Piepiora Z, 2018). Building on the previous research, the
same authors (2022) conducted another study in which they concluded that older karatekas probably
manifest greater openness to experience, which is a result of their high sporting level and experience. On
the other hand, good emotional adaptation of karatekas is strictly related to conscientiousness.
Monitoring psychological growth and eliminating deficiencies over time ensures the development of
karatekas not only physically, but also mentally, which is crucial for long-term success in sports. More
research is needed to specifically compare national team players and other karate competitors to fully
understand the psychological factors that separate elite karate players from competitors.

METHODS OF WORK

The research was conducted on a purposive sample of a total of 32 respondents divided into two
subsamples, of which 16 karate competitors and 16 karate representatives, members of the national
team, male, seniors (according to WKF) from the Republic of Macedonia. The respondents were
subjected to tests to determine psychological characteristics that were conducted in the clubs where the
competitors conduct their daily training.
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A total of 13 variables of psychological characteristics were applied in the research (according to the
doctoral dissertation of Aleksovska, V., L. 2002), divided into 4 areas, of which:
e one variable for assessing general intellectual ability - IQ Test
o three variables for assessing specific intellectual abilities - F1, F2, S1
e six variables for assessing emotional traits - anxiety (TAI), aggressiveness (T-15),
extraversion/introversion, neuroticism, psychoticism, social desirability (EPQ)
o three variables for assessing motivational dispositions - P2, F+, F2
The data obtained from this research according to the characteristics and size of the selected sample
were processed with adequate statistical programs. For the needs of this research, the following were
calculated: Mean - arithmetic mean, SD - standard deviation, Min., Max. - the minimum and maximum
result, Skew - symmetry of the distribution of results, Kurt - homogeneity of results in a certain variable,
K-S - Kolmogorov - Smirnov method that determines the normal distribution of results and MANOVA -
multivariate analysis of variance.

RESULTS AND DISCUSSION

Table 1 Basic descriptive statistical parameters of the psychological characteristics among the
respondents - competitors

M Std. Dev. Min. Max. Skew. Kurt. K-S Sig.
PM 51.56 1.75 50.00 56.00 1.20* 1.26 0.76 0.62
F1 28.81 2.23 25.00 33.00 0.06 -0.48 0.63 0.82
F2 17.00 1.93 15.00 22.00 1.39% 1.84 1.00 0.27
S1 20.94 2.11 18.00 26.00 1.01* 0.80 0.95 0.32
TAI 35.75 3.40 30.00 41.00 -0.39 -0.81 0.57 0.90
P 2.75 0.86 1.00 4.00 -0.18 -0.32 0.96 0.32
N 11.31 2.24 7.00 16.00 0.08 0.38 0.62 0.84
E 11.00 2.13 7.00 15.00 0.05 -0.18 0.53 0.94
L 11.56 2.50 7.00 15.00 -0.30 -1.03 0.62 0.84
p2 20.56 2.31 17.00 25.00 0.35 -0.74 0.75 0.62
F+ 3.94 1.29 2.00 6.00 0.34 -0.58 0.92 0.36
F- 7.13 1.20 5.00 9.00 0.25 -0.63 0.92 0.37
T-15 32.81 4.52 26.00 40.00 0.11 -1.25 0.54 0.93

Legend: Mean - arithmetic mean, Std.Dev. - standard deviation Min. - minimum score, Max. - maximum score, Skew.
- symmetry of distribution, Kurt. - skewness of distribution of scores, K-S - Kolmogorov - Smirnov

Table 2 Basic descriptive statistical parameters of the psychological characteristics among the
respondents - national team members

M Std. Dev. Min. Max. Skew. Kurt. K-S Sig.
PM 55.13 2.45 51.00 59.00 -0.04 -1.07 0.52 0.95
F1 31.94 1.65 30.00 34.00 0.21 -1.69 0.86 0.45
F2 20.56 1.93 17.00 24.00 0.27 -0.59 0.96 0.32
S1 26.63 1.82 24.00 29.00 0.11 -1.44 0.79 0.57
TAI 30.31 2.44 27.00 35.00 0.53 0.08 0.56 0.92
P 2.31 0.87* 1.00 4.00 -0.02 -0.55 0.89 0.41
N 9.25 2.54 4.00 14.00 -0.46 0.42 0.84 0.48
E 13.06 1.91 10.00 16.00 -0.23 -1.13 0.63 0.83
L 11.13 2.25 6.00 14.00 -0.74 0.15 0.86 0.46
p2 23.13 1.36 21.00 25.00 -0.07 -1.19 0.71 0.69
F+ 3.00 1.10* 1.00 5.00 0.00 -0.80 0.78 0.58
F- 8.63 1.15 7.00 11.00 0.56 -0.40 1.08 0.20
T-15 27.63 4.27 21.00 38.00 0.94 1.15 0.73 0.66
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Analyzing the data from the basic descriptive statistical parameters of the psychological variables
among the competitors and the junior and senior national team members presented in Table 1 and 2, it
is concluded that the standard deviation of all the examined variables is with normal values, i.e. they are
less than 1/3 of the arithmetic means. The lower and upper limits of the range in which the results move
(Min. - Max.) are expected in relation to the treated variables in both the competitors and the national
team members.

A statistically significant deviation of the asymmetry of the values of the results of Skew, in the
competitors, is noticeable only in two variables: progressive matrices (PM=1.20) and speed of
observation of perceptual structures (F2=1.39), while in the test (S1=1.01) that measures the ability to
visualize spatial relations, a value was obtained slightly above the upper limit. In the remaining variables,
the results shown are within the limits of the recommended values. If we look individually for each
statistical parameter in the representative respondents, it can be concluded that the values of the
standard deviation (Std.Dev), in the variables psychoticism (P=0.87) and the variable (F+=1.10) that
examines the degree of positive emotional engagement and emotional self-control in situations of sports
achievement, show very little deviation. Also, in them, a statistically significant deviation of the
asymmetry of the values of the results of Skew., has not been observed in any of the variables whose
values mainly move around zero, which tells us that the data are normally distributed. By analyzing the
values of the degree of curvature of the Gaussian curve, it is concluded that the majority of the applied
variables are distributed along the width of the horizontal axis in both groups of respondents. The
normal distribution of the results obtained with the Kolmogorov - Smirnov method shows that there is
no deviation in any of the psychological variables in both groups of respondents.

Table 3 presents the results of the values for the squared arithmetic mean (Mean Square), the F
approximation and the level of statistical significance (Sig.) between the dependent variables of the
treated groups. Significant significance is observed for all examined variables with the exception of two
variables (L - social desirability and P - psychoticism) which we will also comment on in further analyses.

Table 3 Multivariate analysis of variance (MANOVA) of psychological characteristics among the
participants, competitors and national team players

Dependent Variable Type III Sum of Squares Mean Square F Sig.
G2 PM 101,53 101,53 22,44 ,00
F1 78,12 78,12 20,31 ,00

F2 101,53 101,53 27,21 ,00

S1 258,78 258,78 66,53 ,00

TAI 236,53 236,53 27,03 ,00

P 1,53 1,53 2,04 ,16

N 34,03 34,03 5,92 ,02

E 34,03 34,03 8,30 ,00

L 1,53 1,53 ,27 ,60

p2 52,53 52,53 14,63 ,00

F+ 7,03 7,03 4,91 ,03

F- 18,00 18,00 13,01 ,00

T15 215,28 215,28 11,13 ,00

Legend: DV-3aBucHa BapujabJia, Mean square-kBaJpupaHa apuTMeTH4Ka cpenHa, F - value of the Wilks test for
analyzing the significance of the difference between the centroid of groups, Sig. - significance coefficient

Analyzing the obtained results (table 4), which presents the values from the multivariate analysis of
variance of the entire examined space for assessing the psychological characteristics between the
competitors and representatives, it can be noted that there is a statistically significant difference in the
arithmetic means between the competitors and representatives. The difference is determined based on
the values of Wilks' lambda which is .12 in conjunction with the value of the F approximation of .39,
degrees of freedom df=13, and the number of degrees of freedom associated with the errors of the model
Error df=18 is significant at the level of Sig.=.00 (p<.05).
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Table 4 Multivariate differences across the entire examined space of psychological characteristics

Value F df Error df Sig.
Pillai's trace .87 9,392 13.00 18.00 .00
Wilks' lambda a2 9,392 13.00 18.00 .00
Hotelling's trace 6.78 9,392 13.00 18.00 .00
Roy's largest root 6.78 9,392 13.00 18.00 .00

Legend: F - the value of the Wilks test for analyzing the significance of the difference between
the centroid of groups; Effect df, Error df - degrees of freedom, Sig. - significance coefficient

The obtained results presented in table 5, give us the values of the comparisons of the pairs of
dependent variables between the examined groups, where the difference in the arithmetic means (Mean
Difference), the standard errors of the arithmetic means (Std. Error), the significant level (Sig.) and the
lower and upper limits of the confidence interval for the differences are presented. It has been
determined thatin 11 out of a total of 13 examined variables, there are statistically significant differences
at the level of p<.05. The two variables that are exceptions are the variables L=.60 (social desirability)
and P=.16 (psychotism). As confirmation of these results, a comparison can be made with the research
conducted by Soltani, H., and Reddy., K S. (2013), in which, using ANOVA, they determined that there are
significant differences between the levels of somatic anxiety, cognitive anxiety and self-confidence
between elite and non-elite karatekas.

Table 5 Multivariate comparisons of psychological characteristics variables between the groups of

respondents and representatives - Pairwise Comparisons

Mean 95% Confidence Interval for
Dependent Difference DifferenceP
Variable (I-D Std. Error Sig?  Lower Bound Upper Bound
PM 1,00 2,00 -3,56)" .75 .00 -5.09 -2.02
2,00 1,00 3,56 .75 .00 2.02 5.09
1 1,00 2,00 -3,12)" .69 .00 -4.54 -1.70
2,00 1,00 3,12° .69 .00 1.70 4.54
2 1,00 2,00 -3,56)" .68 .00 -4.95 -2.16
2,00 1,00 3,56 .68 .00 2.16 4.95
s1 1,00 2,00 -5,68)" .69 .00 -7.11 -4.26
2,00 1,00 5,68 .69 .00 4.26 7.11
TAI 1,00 2,00 5,43 1.04 .00 3.30 7.57
2,00 1,00 -5,43)" 1.04 .00 -7.57 -3.30
p 1,00 2,00 43 .30 16 -.18 1.06
2,00 1,00 -43 .30 16 -1.06 .187
N 1,00 2,00 2,06 .84 .02 .33 3.7
2,00 1,00 -2,06)" .84 .02 -3.79 -33
E 1,00 2,00 -2,06)" 71 .00 -3.52 -.60
2,00 1,00 2,06" 71 .00 .60 3.52
L 1,00 2,00 43 .84 .60 -1.28 2.15
2,00 1,00 -43 .84 .60 -2.15 1.28
P2 1,00 2,00 -2,56)" .67 .00 -3.93 -1.19
2,00 1,00 2,56 .67 .00 1.19 3.93
e 1,00 2,00 ,93" 42 .03 .07 1.80
2,00 1,00 -93)" 42 .03 -1.80 -.07
F- 1,00 2,00 -1,50)" 41 .00 -2.34 -.65
2,00 1,00 1,50" 41 .00 .65 2.34
T15 1,00 2,00 5,18 1.55 .00 2.01 8.36
2,00 1,00 -5,18)" 1.55 .00 -8.36 -2.01

Legend: Mean - arithmetic mean, Std. Error - standard errors of the arithmetic means, Sig. significant level
and Lower and upper bound - lower and upper bound of the confidence interval for the differences
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CONCLUSION

Using the multivariate analysis of variance between groups, it can be seen that there is significant
significance in all examined variables with the exception of two variables (L - social desire and P -
psychoticism), i.e. with the multivariate comparisons of the variables of psychological characteristics
between the groups of respondents and representatives, it was determined that in 11 out of a total of 13
examined variables, there are statistically significant differences at the level of p<.05. The two variables
that are exceptions are the variables L=.60 (social desire) and P=.16 (psychoticism). If we take into
account the previous experiences according to which psychoticism is more of a genetic predisposition
and can be influenced very little, and social desire is more determined by attempts at emotional control,
it can be concluded that the results obtained are logical and expected. Building on the above, Ikhram et
al,, (2020), in their research, highlighted that members of the national karate team exhibit higher levels
of mental toughness, enabling them to more effectively manage pressure, setbacks, and intense
competition. This includes resilience, focus, and unwavering belief in their abilities.
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MULTIVARIJATNA ANALIZA VARIJANCIJE PSIHOLOSKIH KARAKTERISTIKA
KARATE TAKMICARA I KARATE REPREZENTATIVACA

Soklevska Ilievski Elena, Kostovski Zarko

Sazetak: Ovo istraZivanje je sprovedeno na namernom uzorku od 32 ispitanika, 16 karatista takmicarai 16 karatista
reprezentativaca, muskaraca, seniora (prema VKF) iz Republike Severne Makedonije. Osnovni cilj istraZivanja bio je
da se analiziraju visedimenzionalne manifestacije ili latentni prostori psiholoskih karakteristika u obe grupe
ispitanika. U istraZivanju je kori$¢eno ukupno 13 varijabli psiholoskih karakteristika: jedna varijabla za procenu
opstih intelektualnih sposobnosti, tri varijable za procenu specificnih intelektualnih sposobnosti, sest varijabli za
procenu emocionalnih karakteristika i tri varijable za procenu motivacionih dispozicija. Za odredivanje osnovnih
statistickih parametara odvojeno je primenjena osnovna deskriptivna statistika za dve grupe ispitanika. Bududi da je
vecina kinezioloskih informacija dobijenih ovim tipom istraZivanja multivarijantna, to znaci da je na niz faktora, bilo
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motorickih, psiholoskih ili socioloskih, utice jedna antropoloska karakteristika. Zbog toga je za ovu svrhu koris¢ena
multivarijantna analiza varijanse MANOVA, koja u osnovi analizira samo jednu varijablu ve¢ vektorske varijable Ciji
su elementi varijable u oblasti istraZivanja. Rezultati dobijeni u studiji pokazuju statisticki znacajne razlike u 11 od
13 ispitivanih varijabli.

Kljucne reci: psiholoske karakteristike, karate takmicari i reprezentativci, MANOVA, deskriptivna statistika
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PA3/IMKE Y HUBOY MOTOPUYKHX CIIOCOBHOCTHU YYEHUKA KOJU JOJAATHO
TPEHUPAJY KOIIAPKY Y CBPXY PEKPEAIIM]E

Konuh Jagpankal'®, [lerpoBuh Jlana?, Anekcuh /Iparana?
1dakyaTeT 3a cnopT U PU3UYKO BacnuTame, JlenocaBuh, Cpouja
2@akysTeT NejarolIKuMx Hayka Jaroguna, Cp6uja

ORIGINAL SCIENTEFIC ARTICLE
DOI: 10.5937/ATAVPA25021]

Casxicemak: OpzaHusayuja cnopmcko-pekpeamusHoz2 8excbara y WKoAu UMa 3a Yus nodcmuyarbe onuwmez u
npasusHoz paseoja meaa, dobujarbe WMo wupez2 MOMOPU4KO2 UCKYCMa8d, cmeapare KOPUCHUX Hasuka koje he
MOKOM yesi02 Heusoma ocmamu U cAyxcumu GyHKyuju paseoja u o4yearsa 30passba, Kao U 3a0080./berba devujux
nompeba 3a kpemarbeM U uzpom. Ucmpascusarbe y 080om pady cnposedeHo je ca yuseem 0a ce npukaxcy epekmu
ymuyaja pekpeamugHoz 8exc6arba Kowapke y okeupy dodamHe cekyuje y WKOAU yYeHUKA 0CMO02 paspedd, y 00HOCY
Ha y4eHUKe Koju HUCY yKsayveHu y ucmy. 3a nompebe pada kopuwheHna cy mpu Momopuuka mecma (ekch/103ueHa
CHaza): ckoky dasb uz mecma, ckok y suc (Capuenm mecm) u 6ayarse meduyuHke u3z cmojehez noaoxcaja. Pesyamamu
ucmpascuearba cy nokasaau da ce mpeHd paseoja MOMOpU4KUX CNOCOGHOCMU C 063UpPOM HA MpeHupaHe
(pekpeamusye) u HempeHupaHe y4eHuke, 008Ujd CKAAOHO 3AKOHUMOCMUMA paA380ja MOMOPUHKUX CNOCOGHOCMU.
Tecm ckok y dasw, nokasyje da makohe nocmoju cmamucmuyKu 3HA4ajHA pasauka y pesyamamuma (Ha Hugoy 0.95)
usmehy dee epyne uchumaHuka, mako da ce Moixce 3ak/eydyumu da AKMUBHOCM HA KOWAPKAWKOj ceKyuju uma
ymuyaja Ha nhocmueHyhe Ha osom mecmy. Y noeziedy pe3ysamama mecma CKOK y 8uc koju usHocu 9.478, ca
seposamHohom zpewke, o06ayyjyhu Hyamy xunomesy, ako je oHa may4Ha, koja usHocu 0.004. dobujeHu pesyamamu
yKkasyjy da je akmusHocm y cekyuju umanaa ymuyaja. Kada je y numary mecm 6ayarbe MeduyuHke, 3anajica ce
gpedHocm @ cmamucmuke od 24.61, wmo yka3yje Ha ucmu 3aksmyvak. [obujeHu nodayu HaM HEO8OCMUCAEHO
nokasyjy da ce dodamHa akmueHOCM 4/4aHO8A KOWAPKAWKE ceKyuje HecyMrUB0 NO3UMUEHO 00pajxcasa Ha
pe3ysimame choco6HOCMU Koje Mepe mecmosu CKOK Y 8UC, CKOK Y da/b U 6ayaree MeduyuHKe.

KayuHe peuu: momopuuke cnocobHocmu, eKCn/03usHa cHaz2d, CNOPMCKo-pekpeamusHo 8edxcoarse

YBOJ,

Pa3B0j MOTOPHKE, Ka0 U OpraHU3Ma y IleJIMHHU, He Tedye paBHOMepHO. OH CKOKOBHT, Tj. ia IOCTOje
NepuoJiu y pa3Bojy Kaja ce Ioje/luHe MOTOPUYKE CIIOCOGHOCTH yO6p3aHO pasBHjajy, Ja O6M 3aTUM
HaCTyNWJIU TEPUOAHU YCIOPEHHjer pacTa WM CTarHaiuje. Y CTPY4YHOj JIMTEPATYpPH, TH MEPHOAU
Ha3MBajy ce CeH3UTUBHUM. CEH3UTUBHHU NMEPUOM Cy KOHKPETHE BpeMeHCKe da3e y KojuMa IrojeJjuHe
JUMEH3Uje Y OKBUPY MOTOPHUYKOr IMpPOCTOpa mojadyaHo ocehajy AejcTBO mporpamMHUpaHuxX 06JIMKa
TesiecHOT Bexxkb6amwa (Tpynuh, 2007). [lepuog cpefmer MKOJICKOT y3pacTa je Mepuos y KoMe MocCToje
ONTHMaJIHK YCJIOBH 3a pa3B0Oj MaKCUMaJsiHe Op3uHe, Gp3WHe MOojeZJMHAYHUX MOKpPeTa, CIOCOGHOCTH
yOp3ama, eKCIJIO3WBHE CHAre, KOOPMHAIMOHUX CIIOCOOHOCTH M aKTUBHE MOKPET/bUBOCTH. Takobhe,
IIOBOJbHU Cy YCJIOBH 3a pa3B0j U3APK/bUBOCTH Y CHA3H, Ka0 M aepobHe, a HEILITO KaCHHUje U aHaepoOHe
N3APK/bUBOCTH.

CnenuduyHe MOTOPUYKE CIOCOGHOCTH KOLIapKamia Cy y CHTyalldju Wrpe MpejcTaB/beHe
MoryhHocTMMa Urpaya Jia ca akKTyeJIHUM MOTOPUYKHM MOTEHIMja/ oM pellaBajy TEXHUYKO-TaKTUYKe
npo6seMe y urpu. CyurTuHa paja Ha pasBojy crenuPUIHUX MOTOPUYKUX CIOCOGHOCTH Urpadya je y
pa3Bojy TeXHUYKO-TAKTUYKHX CIIOCOOHOCTHU Ha 6asu HHAWBHUAYAJIHUX MOTOPHUYIKHUX KAPaKTEPHUCTHKaA
urpada. Pa3Boj cieniupuaHUX MOTOPHUYKUX CTIOCOOHOCTH HJTH Pa3B0j TEXHUYKO-TaKTUYKHUX KamaluTeTa
urpava je CJ0XeH JUAAKTHYKH MPOILeC, KOjU Mopes CTPYYHOCTH TpeHepa y NMpeHolllelhe 3Haa Ha
urpade uMma 3a I[U/b OCIOCOG/baBalbe Urpaya WJIM MOACTHUIAalke HeroBor ocehaja KOMIETETHOCTH,
OJIHOCHO YyII0O3HaBake ca MeToJlaMa KOjUMa Wrpady MOXKe CaMOCTaJIHO YCaBPUIUTH BJIACTUTY,
WHJMBU/IyaJIHY U TUMCKY Urpy. OCHOBHM acleKaT 00yKe W ycaBplllaBatba WHAWBU/YAJIHE, TPYIIHE U
KOJIEKTUBHE TEeXHHMKE M TaKTHKe y Koumapuu (Kao mpouec pasBoja crnenuPUYHUX MOTOPHUUKHUX
CIOCOGHOCTH KOLIapKalla) je MpeHeTH WrpayuMa 3Hamke U CTBOPUTH CTAOWJHY MOTHBALUOHY
CTPYKTYpY Koja he urpuuma oMmoryhutu noTpedy 3a camoycaBplllaBalbeM TOKOM UTpavyKe KapHjepe.

MoTopuyke crnoco6HocTH mnpema baamkoBuhy y oapeheHoj Mepu mnpexcTaBbajy Jgobap
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NpeJUKTOPCKHA CUCTEM 3a CUTyallHOHO-MOTOpPHUYKe CIHOCOOHOCTH y Kowapuu. MaTkoBuh y pajy ca
MJIaJMM KolLlapKall¥Ma 3ak/byyyje Ja je 3a yCNeLIHOCT cnelUPUYHOr KpeTamwa y KoLlapliy, yecTe
IpoMeHe MpaBlja KpeTama Ca HarJIUM yOp3ameM M CKOKOBHMMAa NPUJIMKOM Bohema JIONTe WU y
KpeTawy 6e3 JIONTe, 3HauajHa Npe CBera aruwJHOCT W KoopAvHauuja, PpJeKCUOUJIHOCT, Gp3UHA
dpekBeHlMje MOKpeTa M €KCIJIO3MBHA CHAara. 3a akTUBHOCT THIA CKOK IIYyT OMTHA je eKCIlJIO3UBHA
cHara pyky, 6p3uHa ¢pekBeHLMje IOKpeTa pyKy, KOOpJMHalMja U H3JPK/BbUBOCT. 3ajeJHAYKA
KOHCTaTauuja BehnHe ayTopa je Ja Cy CHUTyaljMOHO-MOTOPUYKE CIIOCOGHOCTH YCJIOBJ/bEHE
eKCIIJIO3UBHOM CHaroM, 6p3uHoM ppeKBeHIHje MOKpeTa U TEK CEKYHAAPHO, U3APK/bUBOLINY.

NNPEAMET, IPOBJIEM, IW/b U 3AJALA UCTPAXKUBAIbLA

[IpeiMeT HCcTpakMBama Cy yYeHHULIU 0CMOT pa3peja Koju noxabajy KollapKallKy CeKIUjy Y CKJIOMY
JIOJaTHUX aKTHUBHOCTU HacTaBe GU3UYKOT BacIUTamha U YYeHULU KOju He noxahajy ceKLHjy U He 6aBe
ce pYyTrUM CIIOPTCKUM aKTUBHOCTHMA.

[Ipo6sieM ucTpakMBama je Ja ce HUCIOHATA JAa JIA IOCTOje 3HAauyajHe pas/JUuKe y MOTOPUYKHUM
CIOCOGHOCTHMA KOJ, yYeHHKa Koju noxabhajy KollapKallKy CeKLHjy M Y4eHHKa Koju He moxabajy,
KOHKPETHO Y eKCIIJIO3MBHOj CHa3M Koja 3aje[jHO ca pelneTaTUBHOM CHaroM M cerMeHTapHOM Gp3WHOM
YUHU BaXXHY MOTOPHUYKY aKTHBHOCT KOja je BeoMa 3HayajHa 3a IOCTHU3ame BPXYHCKUX CIIOPTCKUX
pesyartara (bsarajar 2004, [Tpxyss 2007).

Ha ocHoBy mocraB/beHOr IpejMeTa U NpobGseMa UCTpPa)KUBama, OMNIUTH LU/b UCTPAKUBama je
yTBphuBame pesanuje U3Mehy MOTOPUUKHX CIIOCOOHOCTH (eKCIJIO3WBHE CHare) yyeHUKa OCMOT
paspejia OCHOBHe LIKOJIe KOjH CY 4IaHOBU KOLIapKalllKe CeKLiUje U OHUX KOjU TO HUCY.

W3 cBera rope HaBeJieHOT, IPOU3MWJIA31 /A je jeflaH OJi OCHOBHUX 3aJilaTaka: yTBphUBawe pasiuKe
HHUBOA MOTOPHUYKHUX CIIOCOOGHOCTH U3MeDhy oBe JiBe rpyne yueHHUKa.

XHUIIOTE3E UCTPAXKUBAIbA
X0, IMpernocTaBsba ce /a He TOCTOje 3HAYajHE pa3JIMKe Y MOTJiely MOTOPUIKHUX CIIOCOGHOCTU KO/
y4eHHKa 0CMOT paspe/ia KOju Cy 4JaHOBH KOIlIapKallKe CEKIHje U OHUX KOjU TO HUCY
X1, Oyekyje ce CTaTUCTUYKHM 3HA4YajHa pas3JiMKa y MOTrJely MOTOPUYKHUX CIIOCOOHOCTH KoOje MepH
TeCT CKOK Y ia/b U3 MeCTa KO/, UCIIUTAaHUKa KOjH Cy YJIaHOBH KOIllapKalllKe CeKIl1je U OHUX KOjU
TO HUCY
X2, Oyekyje ce CTaTUCTUYKHU 3HA4YajHa pas3JvKa y MOTJeJy MOTOPUYKHUX CIIOCOOHOCTH KoOje MepH
TecT, CKOK y BUC (CaplleHT TecT)
X3, O4ekyje ce CTaTUCTHUYKHK 3HAYajHa pas3JivKa y IMOTJieJy MOTOPHUYKHUX CIIOCOOHOCTH KOje MepHu
TecT, barjame MeJULIMHKe U3 cTojeher moJsioxaja.
METO/IE UCTPAXKUBAIbA

Y3opak ucnutaHukKa
Y3opak o 40 ucnuTaHMKA YMHUWIM Cy yueHU M ocMmor paspeza Ol ,Patko BykuheBuh“ us Huwia.
Y3o0pak je 610 NoJie/beH y JiBe rpyIe:
e [IpBy rpyny cy YMHHUJIM YYEHUIM KOjU Cy OWJIM YK/byYEeHHM y KOIIApKalLIKy CEKLHjy Koja ce
CIPOBO/WJIA TP NyTa HEJIEJbHO Y CKJIONY JO0AATHUX aKTUBHOCTU HAacTaBe GU3UUKOT BaCIUTAHbA
e Jlpyry rpyily Cy YMHUIN YYeHULH KOjU HUCY OUIN YIAHOBH KOILAPKAIKe CeKIHje U KOjU Ce HUCY
6aBUJIM HUKaKBUM QU3UUKHUM aKTHUBHOCTHMA
OCHOBHH YCJIOB KOjH CY UCIUTAHULM 06je rpylie UCIYHU/IH a 61 y4eCTBOBA/IMN Y UCTPAXKUBAY je
Jia cy 3paBd. CBM HCNUTAHULM CY AOOGPOBOJbHO AAJM MPUCTAHAK 332 TECTHPAHE M yUeCTBOBAHE y
HCTPaXKUBabY.

Y3opak Bapuja61u

Bapujabsie 3a 0BO HCTpaXvBame ojabpaHe Cy Tako Ja IMpOLEemYjy MOTOPHUYKY CIIOCOGHOCT,
€KCILJIO3UBHY CHary, Koja je BeoMa BakKHa Y UTpamby Kollapke. Ha 0CHOBY /0ca/iallllbUX UCTPaXKHMBakbha
3a OBO UCTpPaXKUBakbe M3pal)eHH Cy XUIOTETCKH MOJeJH MOTOPHUYKHX CHOCOGHOCTH M ojabpaHe Cy
ojroBapajyhe Mepe U MOTOPUYKH TECTOBH.
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3aBuCHe Bapujabiie:
— PesysTaTu Ha TecTy, CKOK y Ja/b U3 MecTa, KOju MepU MOTOPHUYKY CIIOCOGHOCT-EKCIJIO3UBHY
CHary
— Pesynratu Ha TecTy, ckok y BuUC (CapiieHT TecT) KOju Mepu MOTOPHUYKY CIIOCOOGHOCT-
€KCIIJIO3UBHY CHary
— Pesysntatu Ha TecTy, 6aljame MeJUIIMHKE U3 cTojeher moJsioXaja, Koju MepU MOTOPHUYKY
CMOCOOHOCT-eKCIJIO3UBHY CHAry
HezaBucHe Bapujab.ie:
— VY4YeHMLM KOjH CYy YJIaHOBH KOIllapKalllKe CeKIuje
— Y4eHHMIIM KOjU HUCY YIaHOBH KOIlIapKallKe CeKLHje.

MepHU MHCTPYMEHTH 3a NPOLeHY MOTOPUYKHX CIIOCOGHOCTH
3a mpaBuWJIaH pacT M pa3Boj MJIAJIOT OPraHU3Ma, KAao W Urpame KollapKe WU O6aB/beHe HEKOM

JpYyroM CIOPTCKOM aKTHUBHOIINY, 0/ BEJIMKOT je 3Ha4yaja Ja Bex6ad mocejayje oniiTe U cnenudpuyHe
MOTOpPHYKe CcnocobHocTU. Ha ocHOBy Tora, mocTaB/beH je W XUINOTETCKA MOJeJ] MOTOPUYKHUX
CIOCOGHOCTH, KOjU U3Mehy ocTanux pakropa (6p3vHe Tpyara, CUTyal[MOHO-KOIIAPKAIlKe eJleMeHTe,
peneTaTUBHE CHAre..) CaZp:U M eKCIJIO3UBHY CHAry y 4Hjoj cy HpoLeHU 6uja MoCTaB/beHA MO TPU
TecTa:

Ckok yjiab u3 mecta (MSDM)

CapuieHT TecT - SardZent test (MSARDZ)

Bauamwe MeaunuHke c rpyau (MBAM)

MeToae o6paje nojaraka

[IpuMemeHa je JeCKpUNTHBaHA CTAaTHUCTHKA (apUTMeTHYKa CpeJMHA, CTAaHJApAHa JeBHjalyja,
MUHUMYM W MaKCHMyM), jeAHOPAKTOpCKa MYJITHUBAapUjaHTHA aHa/M3a BapHjaHCe 3a TeCTUPambe
IOCTOjatba pa3/iMKa ApUTMETHYKUX CpeAiHAa HCHOUTAHWKA JBe rpyne (OHH KOjU Cy 4YJIaHOBH
KOIlapKalllKe CeKIWje U OHM KOjU TO HUCY) Y OJHOCYy Ha mocTurHyha Ha TeCTOBMMAa MOTOPHYKHX
croco6HocTH (baLame MeJUIIMHKE, CKOK Y 1aJb, CKOK Y BUC).

PE3YJITATU UCTPAYXKUBAIA CA JUCKYCHJOM
Tab6esa 6p. 1 npukasyje 60/ba MpocevyHa NOCTUTHYha MCIUTAHHKA KOjU CYy YJIAaHOBH KOIIapKalllKe

cekyyje (mpBa rpyma), ocMM KaJZa je y NUTamy TeCT CKOK Yy [Jiab, Ile Cy MPOCEYHU pe3yJTaTH
H3jeJHAaYEHHU.

Ta6ena 1.
Bpoj ApuTMeTHYKa CraHpappaHa
WCIUTAHUKA cpefuHa JeBHjanuja
[IpBa rpymna 20 236.50 11.24
Jpyra rpymna 20 248.75 13.80
Croxy BHC YkynHo 40 242.63 13.88
[IpBa rpyna 20 183.30 11.24
Jpyra rpymna 20 183.30 13.80
Croky fasb YKynHO 40 194.28 13.88
[IpBa rpymna 20 511.40 5491
ﬁiu:-bsmxe Jlpyra rpymna 20 598.00 55.47
Al YkynHo 40 554.70 69.94

W3 Tabesie 6p. 2 ce youaBa Jia cy pa3J/iMKe 0J] HajJIOMIUjUX JJ0 Haj60/bUX pe3ysTaTa HajBehu Kaja je y
NUTaky TeCT Galambe MeJULMHKE, U TO KOoJ 06e rpyne McnuTaHUKa. TecT CKOK y Aas/b MpaBH UCTY
pa3J/IMKy OJ1 HajJIoIIUjer [0 Hajoo/ber pe3yJiTaTa U Ko/ NpBe (WIaHOBU KoLIapKalllKe CeKlyje) U Apyre
rpyne (OHU KOjU HUCY YJIaHOBU KOLIapKallKe CEeKIUje) UCTUTaHUKa.
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Ta6ena 2.
Minimum Maksimum

[IpBa rpyna 222 252

CKOK y BUC Jlpyra rpyma 223 275
YKynHo 222 275

[IpBa rpyna 165 215

Ckok y fa/b Jpyra rpyna 170 220
YKynHo 165 220

Baname [IpBa rpyna 438 655
MeMIHHKe Jpyra rpyna 520 750
YKynHo 438 750

Ta6esa 6p. 3 HaM yKasyje fa BpeJHOCT ® cTaTUCTHKA 32 TECTUPaKbe HYJITe XMIIOTe3e 0 jeIHAaKOCTH
apUTMEeTHUYKHUX CpeJIHa [iBe IrpyIle yueHUKa (OHUX KOjH Cy YJIaHOBM KolLllapKalllKe CeKl{je U OHUX KOjU
TO HHUCY) y NOTIJIeAy pe3yJiTaTa TecTa CKOK y BUC HM3Hocd 9.478, a BepoBaTHoha Ja MoOrpemruMmo
oAbanyjyhu oBy HyJTYy xuIloTe3y, ako je oHa TauyHa, u3Hocu 0.004. CTora 3ak/byudyjeMo Aa HYJITY
XUIIOTe3y MMa CMHUC/IA Of0alUTH Te MOxeMo pehM Jla MOCTOjU CTaTUCTUYKHM 3HA4ajHa pasJivKa IIo
MUTAaKkYy MMOCTHU3aka pe3yJiTaTa Ha TECTY CKOK y BHUC KOJ yYeHHKa Koju moxahajy u He moxabajy
KOIIapKallIKy ceKuujy. Kaja je y nutamy TecT CKOK y Jiasb, yBUhaMo Jla Takohe MoCcToju CTaTUCTUYKHU
3HavajHa pasJivKa y pe3yjataThMa (Ha HuBoy 0.95) usmeby fBe rpyie UCIUTAHHUKA, TAKO Jja MOXKEMO
3aK/byYUTH Jla aKTHBHOCT Ha KOIIAPKAlKOj CEeKLMjU MMa yTHIlaja Ha NMOCTUTHyhe Ha OBOM TecCTy.
JlobujeHu mojany HaM [J1ajy OCHOBY [la JOHECEMO MCTH 3aK/bydaK M KaJla je Y MUTAlkY TECT Galjame
MeaunrHke. Ca BpegHouthy @ cratdcTuka of 24.61, BepoBaTHoha Ja morpewdMo opbanyjyhu
XMIIOTe3y O HeIlOCTOjakhy pas3/IMKe apUTMEeTUYKUX Cpe/iiHa KO/, UCIUTAaHHUKA OBe JiBe Ipyle YYeHUKa,
aKo je oHa Ta4Ha, je 0.000.

Ta6eua 3.
BapujaHca
Cyma
kBagpara df usMeby/yHyTap F p
rpyna
Usmebhy rpyna 1500.625 1 1500.625
CKOK y BUC YHyTap rpymna 6016.750 38 158.336 9.478  .004
YKynHo 7517.375 39
Uswmebhy rpyna 4818.025 1 4818.025 17.04
CKOK y fjaJb YHyTap rpymna 10743.950 38 282.736 1 .000
YKynHO 15561.975 39
Bauaibe U3mehy rpyna 74995.600 1 74995.600
e — YHytap rpyna  115764.800 38 3046.442 24.61 .000
YkynHo 190760.400 39
3AK/bYYAK

Wmajyhu y BuZly fo6HjeHe pe3yJsiTaTe OBOT UCTPAXKMBama, YTBPhHEHO je Jja MOCTOjU CTaTUCTHUIKU
3HayajHa pasJyiMKa W3Mel)y yuyeHMKa KOjU Cy 4/aHOBM KOIAapKalllKe CeKLUje W ynpakKibaBajy UCTY y
peKpeaTHBHe CBpXe TpU NyTa HeJe/bHO, U YYeHUKa KOjU HeMajy JOoJaTHUX GU3UUKUX aKTUBHOCTH Ha
HUBOY MOTOPHYKHX CIIOCOOHOCTH, OCHUM LIKOJCKUX o6aBe3a. Tume je xumore3a X0 koja rsacu
“llpeTnocTaB/ba ce Jja He IOCTOje 3Ha4YajHe pa3J/IMKe y NOrJie/ly MOTOPUYKHUX CIOCOOHOCTH KO/, yYeHUKa
OCMOT pa3pe/ia KOjU Cy YJIaHOBU KoLIapKalllKe CeKI{je U OHUX KOjU TO HUCY ofbauyje.

PesynTtaTu pasiuka usMmely ABe rpyne UCIUMTaHUKA [I0Ka3yjy Aa Cy HajpehuM pas/imkaMa nsMeby
cyOy30pKa JlollprHesie BapHujabJie Koje Mepe eKCIIJIO3UBHY CHary noMohy TecToBa, 6alame MeJULIMHKe
U cKkoka y Buc-CapyeHT TecT. Tume je xunortesa X1 koja rsacu ~OdeKyje ce CTAaTUCTUYKHU 3HAYajHa
pasJidKa y norsefy MOTOPUYKUX CIOCOOHOCTH KOje MepH TEeCT CKOK Yy Ja/b U3 MecTa KoJ, UCIUTaHUKa
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KOjH Cy 4IaHOBHM KoOIllapKalllKe CEKI[Hje U OHUX KOju TO HUCY U XuIoTe3a X2 Koja ryacu =~ Odekyje ce
CTAaTUCTUYKHU 3HAavajHa pa3J/iMKa y IMOrJieJy MOTOPUYKUX CIOCOOHOCTH KOje MepU TeCT, CKOK y BHUC
(CapyieHT TecT) " moTBpbeHe.

XunoTte3a X3 koja ryacu ,04yekyje ce CTaTUCTUYKU 3HAyajHa pasJ/idKa y MOrJefy MOTOPUYKUX
CIIOCOOHOCTH KOje MepH TecT, baljarbe MeJUIIMHKe U3 cTojeher moJsioxaja“ ce IeJTMMUYHO NMOTBPhYyje, C
063WPOM /12 Cy YOU/bHBE Makbe pa3JivKe u3Mehy UCTpaKMBaHUX CyOy30pakKa Koje ce BU/ie y BapujabiamMa
3a MpolleHy 6p3UHe eKCIVIO3UBHE CHare noMohy TecTa, CKOK y Jla/b U3 MecCTa.

Ha ocHoBy pmo6ujeHux pe3dysaTaTa MOXe ce 3aK/bY4YUTHU Jia Ce TPEHJ pa3Boja MOTOPUUKUX
CIOCOGHOCTU € 063UPOM Ha TpeHUpaHe (peKpeaTHBIe) U HETpPeHUpPAaHe yUYeHHKe, OJ|BHja CKJIAZHO
3aKOHUTOCTHMA Pa3B0ja MOTOPUYKHUX CIIOCOOGHOCTH.

M3abpaHUM MOTOPUYKHUM TECTOBUMA Ce IMOKYIIaJ0 YTBPAUTU Ja JIM I[OCTOje pa3JIHUKe ¥
MOTOPHUYKHUM CIOCOOGHOCTHMA KOje Cy Be3aHe 3a Ipe CBera NMpaBUJIaH pacT U pas3Boj Jlelle, yCBajame
eJieMeHaTa KoIllapKe, Tj. IOCTaB/bakbe 6a3e 3a 6aB/bEHEM OCTATUM CIIOPTOBHMMA U CIIOPTCKUM UTpaMa.
Pe3ynTaTy cy nmokasasu CTaTUCTUYKH 3HA4YajHe pasJiMKe, y KOPUCT Trpylle Bexkbavya-peKkpeaTHuBana y
OZJHOCY Ha BpLUIbaKe KOjU HUCY HU Y KAKBOM TPEHaXHOM IpOLieCy, Ha HUBOY CTaTUCTUYKHU 3Ha4dajHe
pasJivKe, LITO je ¥ OUeKUBaH pe3yJITar.
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DIFFERENCES IN THE LEVEL OF MOTOR SKILLS OF STUDENTS WHO
ADDITIONALLY TRAIN BASKETBALL FOR RECREATIONAL PURPOSES

Koci¢ Jadranka, Petrovi¢ Lana, Aleksi¢ Dragana

Abstract: The organization of sports and recreational exercise at school aims to encourage the general and proper
development of the body, gain the widest possible motor experience, create useful habits that will remain throughout
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life and serve the function of developing and preserving health, as well as satisfying children's needs for movement and
play. The research in this paper was conducted with the aim of showing the effects of recreational basketball practice
within an additional section at school on eighth grade students, compared to students who were not included in it. For
the purposes of the paper, three motor tests (explosive power) were used: long jump from a standing position, high
jump (Sargent test), and medicine ball throw from a standing position. The results of the research showed that the
trend of motor skills development with regard to trained (recreational) and untrained students, occurs in accordance
with the laws of motor skills development. The long jump test shows that there is also a statistically significant
difference in the results (at the 0.95 level) between the two groups of respondents, so it can be concluded that the
activity in the basketball section has an impact on the achievement in this test. Regarding the results of the high jump
test, which is 9.478, with a probability of error, rejecting the null hypothesis, if it is correct, which is 0.004. the results
obtained indicate that the activity in the section had an impact. When it comes to the medicine ball throw test, the F
statistic value of 24.61 is observed, which points to the same conclusion. The obtained data clearly show us that the
additional activity of the basketball section members is undoubtedly reflected positive in the results of the abilities
measured by the high jump, long jump and medicine ball throw tests.

Key words: motor skills, explosive strength, sports and recreational exercise
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DIFFERENCES IN BODY COMPOSITION AND MOTOR ABILITIES IN YOUNG
FOOTBALL PLAYERS PLAYING IN DIFFERENT POSITIONS

OKkici¢ Miladin"*', Poki¢ Nenad *', Majki¢ Branislav
Faculty of Sport and Physical Education, University of Nis, Serbia

ORIGINAL SCIENTEFIC ARTICLE
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Abstract: Football is a dynamic and physically demanding sport that requires specific biomechanical characteristics
and abilities from players. The aim of this research was to analyze the differences in body composition and motor skills
of football players depending on their position. The study involved 25 football players aged 12-15 years, competing at
the highest level for their age group. The participants were divided based on their positions: defense (n=11; age -
15.13#0.39 years; height - 171.17+5.24 cm; body weight - 59.25+5.99 kg; BMI - 20.16+1.54), midfield (n=12; age -
15.14+40.40 years; height - 165.32+11.4 cm; body weight - 52.84+9.64 kg; BMI - 19.17+1.39), and attack (n=10; age -
15.1140.37 years; height - 169.32+10.3 cm; body weight - 52.58+10.28 kg; BMI - 17.82+1.73). The results showed that
there were no significant differences in muscle mass or subcutaneous fat between different positions (p > .05).
Furthermore, there were no significant differences in sprint times for 5m, 10m, 30m, squat jump (S]),
countermovement jump with arm swing (CMJarm), slalom test, slalom test with the ball, Zig-Zag test, or Zig-Zag test
with the ball (p >.05). Further research with a larger sample size could provide additional insights and explanations
for the lack of differences. In conclusion, although positional differences were expected, the results indicate that at the
age tested, there are still no significant changes when it comes to different positions on the team.

Key words: change of direction, explosive strength, running speed, soccer

INTRODUCTION

Football is a dynamic sport played on a field divided into different positions, each with specific
demands. The main positions include goalkeeper, defenders, midfielders, and forwards. Each position
has its own characteristics, but the success of the game depends on coordination and synergy among all
players. Defenders need to be physically strong and durable, midfielders require good ball control and
the ability to distribute the game, while forwards must be fast and precise in finishing (Reilly & Williams,
2003). Considering all these demands, a footballer must develop specific motor skills and adjust their
body composition depending on the position they play. The physical demands of each role influence how
a player trains, emphasizing particular areas such as strength for defenders or speed for forwards,
ensuring they meet the specific requirements of their position on the field (Bangsbo, 2003).

In order to be efficient in specific on-field roles, football players must maintain adequate body
composition and motor abilities. Balance of body composition allows players to maintain high
performance throughout the game, while motor skills such as coordination, balance, strength,
explosiveness, and agility are critical for effectiveness on the field (Bangsbo, 2003). Developing these
skills is a key factor in improving the overall performance of a football team (Wittekind et al., 2020).
For young footballers aged 12 to 15 years, the development of body composition and motor abilities
presents specific challenges and goals. At this age, the body is in a growth phase, which requires a careful
approach to training to avoid injuries and achieve optimal development (Vaeyens et al,, 2006). Young
players need to focus on developing fundamental motor skills, such as agility, speed, coordination, and
strength, as these will lay the foundation for later athletic development (Malina et al., 2004). At the same
time, proper body composition is important for reducing the risk of injuries and achieving the physical
potential that allows for efficient movement on the field (Reilly et al., 2000).

Previous research has shown that there are varying differences in body composition and motor
abilities among football players depending on their position. Specifically, studies have highlighted that
players in positions requiring more endurance, such as midfielders, typically have lower body fat
percentages and a higher proportion of lean muscle mass compared to players in positions with less
running intensity, such as goalkeepers or central defenders. For example, wingers and forwards tend to
excel in speed and agility due to their need for quick bursts of energy, while defenders may demonstrate
superior strength and power, critical for aerial duels and physical challenges. However, despite these
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findings, there is no consistent conclusion regarding the exact relationship between body composition
and motor abilities across all studies, with some research indicating that position-specific training and
playing style may have a more substantial effect than body composition alone. Moreover, the
development of specific motor skills, such as strength, endurance, and flexibility, varies considerably
across positions, reflecting the unique demands placed on players in different roles.

It is already clear that body composition and motor skills play a crucial role in football performance,
but there is a lack of research specifically addressing young footballers aged 12 to 15 years. While
numerous studies have examined these aspects in professional players, By identifying the key factors
that influence their performance, this research aims to fill a gap in existing literature and provide. The
main goal of this research was to investigate the differences between body composition and motor
abilities in young football players aged 12 to 15 years, with a focus on how these factors contribute to
their overall performance. By understanding these relationships,

METHODS
Participants

The participants in this study were 25 male football players, aged 12-15 years, competing at the
highest level of competition for their age group divided into three playing positions: defense (n=11; age
- 15.13+0.39 yo; height - 171.17+5.24 cm; body weight - 59.25£5.99 kg; BMI - 20.16£1.54), midfield
(n=12; age - 15.14+0.40 yo; height - 165.32+11.4 cm; body weight - 52.84+9.64 kg; BMI - 19.17+1.39),
and attack (n=10; age - 15.11+0.37 yo; height - 169.32+10.3 cm; body weight - 52.58+10.28 kg; BMI -
17.82+1.73). The average age of the participants was 15.13+0.39 years, with no significant differences
between the groups. The characteristics for each group are as follows:

Given that all participants were minors, consent for participation was obtained from their
parents/guardians. The study received approval from the Ethics Committee of the Faculty of Sport and
Physical Education at the University of Nis, and all testing procedures adhered to the ethical guidelines
outlined in the Helsinki Declaration.

Organization of Testing

Upon arrival, participants were given detailed instructions and a demonstration of each test.
participants were given detailed instructions this order: anthropometry (body composition)
measurements, followed by the motor skills tests. Before the body composition measurement,
participants will have fasted for 12 hours and refrained from intense training for 48 hours. The motor
skills tests will follow a standardized warm-up, consisting of aerobic running, dynamic stretching, and
specific drills with the ball.

Anthropometry and Body Composition

Anthropometric characteristics were assessed using Martin's Anthropometer, a widely used
instrument for precise skeletal and body segment measurements. This method enables accurate
assessment of body height, limb lengths, and segment proportions, which are essential for evaluating an
athlete's structural and functional potential. Body composition analysis was conducted using an
OMRON® scale (BF-508), which utilizes bioelectrical impedance analysis (BIA) to estimate body fat
percentage, muscle mass, and hydration levels. The device operates by transmitting a low-intensity 50
kHz electrical current through the body. Since muscle, fat, and water conduct electrical signals
differently, the scale analyzes the impedance (resistance) to determine body composition. This non-
invasive method provides valuable insights into fat distribution, lean body mass, and overall physique,
which are crucial for monitoring athletic performance, training adaptations, and health status. Despite
its convenience and efficiency, bioelectrical impedance analysis may be influenced by hydration status,
recent food intake, and physical activity, requiring standardized conditions for accurate measurements.

Explosive power
For explosive power assessment Countermovement jump test with free arms (CMJarms) was
utilized. The OptoJump system (Microgate, Italy) was used for measuring jump. It is an advanced optical
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measurement tool which provides highly accurate and reliable data by utilizing infrared optical sensors
to measure flight time and jump height. The test was conducted starting from the standing positions and
free arms movement, after that participants were instructed to take half-squat position and to jump as
high as possible with arms assistance.

Sprint Time

The sprint test is designed to assess the participants' sprint time over a distance of 30 meters. The
test was structured with timing checkpoints at 5 meters, 10 meters, and the final 30 meters. The
participants were instructed to run the full distance at their maximum speed, maintaining a constant
pace without slowing down at any point. The purpose of the 30-meter sprint is to measure acceleration,
speed, and the ability to maintain peak performance over a short distance. To ensure accuracy in
measuring sprint times, photo cells from Witty (Microgate, Italy) was used. These sensors are capable of
measuring time with an accuracy of +0.1 seconds, ensuring precise and reliable data. The test will be
repeated three times for each participant, with a 2-minute rest period between each sprint to allow for
recovery and to reduce fatigue, ensuring that each sprint attempt reflects the player's true speed
capabilities.

Change of Direction (COD)

The Change of Direction (COD) tests are designed to assess the participants' their ability to quickly
change direction, which is a crucial skill for footballers, particularly midfielders and defenders who are
required to react swiftly to the ball and opponents. Several tests will be conducted to evaluate this aspect
of agility:

1. Slalom Test: In this test, participants wove through six cones placed 2 meters apart in a straight
line. After completing the slalom forward, they reversed direction and wove through the cones
again in the opposite direction. The test simulated the quick changes in direction that are often
needed during gameplay, such as avoiding an opponent or adjusting positioning.

2. Zig-Zag Test: In this test, participants maneuvered through a series of cones set 5 meters apart
ata 902 angle. This drill required players to navigate sharp turns and was effective for measuring
lateral movement and agility. The zig-zag pattern replicated the types of rapid, sharp directional
changes common during matches, especially when tracking an opponent or attempting to
intercept a pass.

3. Slalom with a Ball: This variation of the slalom test required participants to dribble the ball
while weaving through the cones. This test was more challenging as it added the element of ball
control under pressure while changing direction. Midfielders, in particular, needed to exhibit
good ball control while quickly adjusting their movement to maintain possession and evade
opponents.

4. Zig-Zag with a Ball: Similar to the regular zig-zag test, this variation required participants to
dribble the ball through the cones set at a 902 angle. This test combined agility with ball handling,
providing a clear picture of how well the participants could change direction while maintaining
control of the ball.

For all the COD tests, the times for each attempt were measured using photo cells (Witty, Microgate,
[taly), ensuring precise time tracking with an accuracy of £0.1 seconds. Participants completed three
attempts for each test, with a 2-minute rest period between each attempt to allow for recovery and
prevent fatigue from affecting performance.

Statistics

The data will be analyzed using Statistical Package for the Social Sciences (SPSS for Windows®,
version 26.0.). Descriptive statistics will be presented, and the Kolmogorov-Smirnov test will be used to
check for the normality of the distribution of the results. Differences in body composition and motor
abilities between players of different positions will be assessed using ANOVA with Bonferroni post-hoc
analysis. Statistical significance will be set at p <.05.
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RESULTS

As shown in Table 2, the average fat mass percentage was slightly higher in midfielders (13.02 *
5.49%) compared to defenders (12.56 * 4.13%) and attackers (10.64 * 1.52%), but the difference was
not statistically significant (p = 0.613). Similarly, muscle mass percentage was highest among defenders
(41.05 £ 1.62%), followed by midfielders (40.22 + 3.01%), and lowest in attackers (37.28 £ 9.71%), with
no significant difference (p = 0.335).

Table 2 Differences in anthropometric characteristics and body composition parameters between
different positions in the team

Defense Midfield Attack Total p
(n=11) (n=9) (n=5) (n=25)
Fat mass (%) 12.56+4.13 13.0245.49 10.64+1.52  12.34+4.28 .613
Muscle mass (%) 41.05+1.62 40.22+3.01 37.28+9.71 40+4.67 .335

The post hoc analysis (Table 3) confirmed that none of the pairwise comparisons between positions
reached statistical significance, with p-values ranging from 0.245 to 0.900. These findings suggest that
body composition characteristics do not significantly differ based on playing position within this sample.

Table 3 Post hoc analysis for differences in anthropometric characteristics and body composition
parameters between team positions

Defense  Midfield

Fat mass (%) Midfield .632

Attack 478 .245
Muscle mass (%) Midfield .900

Attack 439 .805

Table 4 Difference in motor skills between different positions in the team

Defense Midfield Attack Total p

(n=11) (n=9) (n=5) (n=25)
CM] (cm) 30.58+4.11 29.28+3.58 27.96%3.77 29.59+3.84 447
CMJarm (cm) 35.97+5.31 35.20+5.43 34.52+¥4.59 35.40+5.04 .867
SJ (cm) 28.15+4.13 27.40+4.21 27.32+2.80 27.72+3.80 .886
5m (s) 1.29+.16 1.24+.09 1.25+.06 1.27+.12 627
10m (s) 2.06%.09 2.07+11 2.11+.59 2.07+.09 601
30m (s) 4.69+.21 4.77+.25 4.90+.12 4.76+.22 251
Slalom (s) 7.71+.58 7.40+.21 7.52+.22 7.56+.43 271
Slalom with ball (s)  10.93+1.64 10.52+98 11.28+1.04 10.85¥1.31 .573
Zig-Zag (s) 5.42+.19 5.48+.26 5.56+.21 5.47+.22 498

Zig-Zagwithball (s)  6.71£55  6.81+82  7.07+1.01  6.82+73  .683

Legend: CM] - Countermovement Jump; CMJmax - Countermovement Jump with arm swing; SJ -
Squat Jump; 5m, 10m, 30m - Running speed tests; Slalom, Slalom with Ball, Zig-Zag, Zig-Zag with
Ball - Agility tests.

As presented in Table 4, the Countermovement Jump (CM]) results were slightly higher in defenders
(30.58 + 4.11 cm) compared to midfielders (29.28 + 3.58 cm) and attackers (27.96 + 3.77 cm), but the
difference was not significant (p = 0.447). Similarly, CM] with arm swing (CMJarm) and Squat Jump (S])
showed no meaningful variations between positions (p = 0.867 and p = 0.886, respectively). The running
speed tests (5m, 10m, 30m) indicated minor variations among positions, with attackers demonstrating
slightly faster times, but none of the differences were statistically significant (p-values ranging from
0.251 to 0.627). For agility tests (Slalom, Slalom with Ball, Zig-Zag, and Zig-Zag with Ball), no significant
positional differences were observed (p = 0.271-0.683). These findings suggest that motor skill
performance is similar across all playing positions within this sample.
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DISCUSSION

The aim of this study was to examine the body composition and motor skills (speed and agility) of
young football players, The results of speed and endurance tests clearly show significant differences
between forwards and defenders, reflecting the specific physical demands of each position. Forwards
are primarily focused on developing speed and explosiveness, which are crucial for quick reactions
during key moments of the game, such as sprinting to break away from defenders or executing finishing
actions. Research has consistently demonstrated that forwards generally perform better in speed tests,
such as the 30-meter sprint and short-distance intervals (Di Salvo et al., 2007). These players engage in
high-intensity bursts, often requiring quick acceleration to create goal-scoring opportunities, making
speed a critical component of their role.

Anthropometric characteristics and body composition play a crucial role in the performance and
development of young football players. These factors influence strength, endurance, agility, and injury
prevention, making them key indicators of athletic potential. Our study found no significant differences
in fat mass (%) and muscle mass (%) among different playing positions. Although midfielders exhibited
slightly higher fat mass values than defenders and attackers, the differences were not statistically
significant (p = 0.613). Similarly, muscle mass was highest among defenders, followed by midfielders
and attackers, but no significant positional differences were observed (p = 0.335). When compared to
previous studies, our findings align with research by Nikolaidis et al. (2014), which reported that body
composition differences between playing positions in young footballers tend to be minimal due to the
homogeneous nature of training in youth academies. However, our results contrast with those of Gil et
al. (2007), who found that defenders had significantly higher muscle mass than midfielders and
attackers. This discrepancy could be attributed to variations in training regimens, genetic factors, or age-
related physical development. The lack of significant differences in our study suggests that training loads
and nutritional strategies may have standardized effects across all positions, leading to comparable body
composition among players. This finding is important for coaches and fitness professionals as it suggests
that position-specific body composition development may become more pronounced at later stages of
player maturation.

The development of explosive power is a fundamental aspect of football performance, contributing
to acceleration, jumping ability, and overall physical dominance in duels. Given its relevance, we assessed
explosive power through Countermovement Jump (CM]J), CM] with arm swing (CM]Jarm), and Squat Jump
(S]). The results showed no significant differences in CM] performance among positions (p = 0.447), with
defenders demonstrating slightly higher jump heights than midfielders and attackers. Similarly, CMJarm
(p = 0.867) and S] (p = 0.886) did not show significant positional differences. Previous studies have
reported varying trends. Research by Milanovi¢ et al. (2011) found that midfielders and attackers
typically exhibit superior jump performance due to their higher involvement in sprinting and aerial
duels. However, our findings align with Haugen et al. (2013), who suggested that differences in explosive
power among youth players are often negligible due to shared training methodologies. One possible
explanation for our results is that young football players, regardless of position, follow similar strength
and plyometric training protocols, leading to comparable levels of explosive power. These findings
emphasize the importance of integrating individualized strength and power training programs tailored
to specific positional demands.

Running speed is one of the most crucial attributes in football, influencing both offensive and
defensive effectiveness. Speed over 5m, 10m, and 30m distances was analyzed in our study, revealing no
statistically significant differences between positions (p-values ranging from 0.251 to 0.627). Although
attackers showed slightly faster sprint times, the differences were not substantial. These results are
consistent with those of Mendez-Villanueva et al. (2011), who reported that positional differences in
sprinting ability are more evident in professional players than in youth athletes. Our findings contradict
Little & Williams (2005), who observed that attackers tend to have significantly faster acceleration over
short distances compared to defenders and midfielders. One possible reason for this discrepancy is that
younger players undergo multidirectional speed training that benefits all positions equally. Additionally,
the lack of statistical significance in our study may indicate that speed development is largely influenced
by individual genetics rather than positional training demands at this stage of development. Nonetheless,
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our results underscore the importance of maintaining high-speed training across all playing positions to
maximize match performance.

Agility and the ability to change direction rapidly are vital for success in football, allowing players to
evade opponents and react to dynamic game situations. In our study, we evaluated agility through
Slalom, Slalom with Ball, Zig-Zag, and Zig-Zag with Ball tests. The results showed no significant positional
differences (p = 0.271-0.683), suggesting that agility levels were relatively uniform across defenders,
midfielders, and attackers. Previous research by Chaouachi et al. (2009) supports our findings, as they
observed minimal agility differences between positions in youth players. However, studies on elite
footballers (Gabbett et al.,, 2008) indicate that midfielders and attackers generally exhibit superior agility
due to their greater involvement in dribbling and one-on-one situations. The lack of significant
differences in our study could be attributed to the standardized agility training conducted within youth
academies, which does not yet emphasize position-specific movement patterns. This finding highlights
the need for incorporating individualized agility drills that reflect the unique movement demands of each
playing position.

Despite providing valuable insights into the physical characteristics of young football players, our
study has certain limitations. First, the relatively small sample size (n = 25) may have limited the
statistical power, reducing the likelihood of detecting subtle differences between positions. Future
research should consider larger sample sizes and multi-club comparisons to enhance generalizability.
Second, our study focused solely on anthropometric, explosive power, speed, and agility assessments,
without incorporating technical and tactical performance indicators. Future studies should explore how
these physical attributes translate into match performance by integrating game-related metrics such as
total distance covered, high-intensity sprints, and ball possession effectiveness. Additionally, the use of
bioelectrical impedance analysis (BIA) for body composition assessment may be influenced by hydration
status and recent food intake, potentially affecting accuracy. Future research could employ dual-energy
X-ray absorptiometry (DXA) or skinfold calipers for more precise body composition measurements.

CONCLUSION

In summary, our findings suggest that anthropometric characteristics, explosive power, sprinting
ability, and COD do not significantly differ among playing positions in young football players. The
similarities in body composition and physical performance metrics across positions may be attributed
to homogeneous training loads, early-stage development, and genetic predispositions. While these
results indicate a balanced physical profile across all positions, future training programs should consider
position-specific development strategies, particularly in speed, agility, and explosive power. These
attributes become increasingly critical as players progress into professional levels, where physical
demands vary significantly between defenders, midfielders, and attackers. Implementing tailored
strength and conditioning programs will be essential in optimizing player development and maximizing
on-field performance.
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RAZLIKE U TELESNOJ KOMPOZICIJI I MOTORICKIM SPOSOBNOSTIMA KOD
MLAPIH FUDBALSKIH IGRACA NA RAZLICITIM POZICIJAMA

OKkici¢ Miladin, Poki¢ Nenad, Majki¢ Branislav

SaZetak: Fudbal je dinamican i fizi¢ki zahtevan sport koji od igraca zahteva specificne biomehanicke karakteristike i
sposobnosti. Cilj ovog istraZivanja bio je da se analiziraju razlike u telesnoj kompoziciji i motori¢kim sposobnostima
fudbalera u zavisnosti od njihove pozicije. IstraZivanje je obuhvatilo 25 fudbalera uzrasta 12-15 godina, koji se takmice
na najviSem nivou za njihov uzrast. Ucesnici su podeljeni prema pozicijama: (n=11; uzrast - 15.13#0.39 god; telesna
visina - 171.17#5.24 cm; telesna teZina - 59.25+5.99 kg; BMI - 20.16#1.54), sredina terena (n=12; uzrast - 15.1440.40
god; telesna visina - 165.32+11.4 cm; telesna teZina - 52.84+49.64 kg; BMI - 19.17+1.39), I napad (n=10; uzrast -
15.11+0.37 god; telesna visina - 169.32+10.3 cm; telesna teZina - 52.58+10.28 kg; BMI - 17.82+1.73). Rezultati su
pokazali da nije bilo znalajnih razlika u misi¢noj masi ili potkoZnom masnom tkivu izmedu razlicitih pozicija (p >.05).
Takode, nije bilo znacajnih razlika u vremenu sprinta na 5m, 10m, 30m, skoku iz cu¢nja (S]), skoku sa kontra pokretom
sa zamahom ruku (CMJarm), slalom testu, slalom testu sa loptom, Zig-Zag testu kao ni Zig-Zag testu sa loptom (p >
.05). Dalja istraZivanja sa ve¢im brojem ispitanika mogla bi pruZiti dodatne informacije i obrazlZenja o nedostatku
razlika. Zakljucno, iako su razlike po pozicijama bile oCekivane, dobiveni rezultati ukazuju na to da u uzrastu koji je
testiran jo$ uvek ne dolazi do znacajnijih promena kada su u pitanju razlicite pozicije u timu.

Kljucne reci: promena pravca, eksplozivha snaga, brzina tréanja,
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CKHUJAIIKO TPYAIE KAO BE3A YOBEKA U ITIPUPO/IE

Buaakosuh Xagpu Muiom *, Xagu Bugakosuh Mapuja't/, Jlumutpujeeuh HBan
dakynTeT 3a cnopT U GU3UYKO BacuTamwe, YHUBep3uTeT y [Ipuitunu - KocoBcka Mutposuna, Cpbuja

PROFESSIONAL ARTICLE
DOI: 10.5937/ATAVPA25034V

Cadxicemak: Bekosu nposase, aau cywmuHa ocmdaje HenpomereHa: Yosek 6e3 npupode je KA0 c8emMUOHUK 6e3
ceemaocmu. Hawe hesauje npomkate cy MuaeHujyMckum 3anucuma npedaka, Koju cy xcugesau y ckaady ¢ npupodom.
Quauyka akmusHocm je 00 CywmUuHCKe 8AXCHOCMU, d CKUjaWKo mpuarse, Uau HOpOUjCcKO cKujarbe, cnada y pemke
cnopmose Koju akmusupajy oko 80% muwuha meaa, yuHehu 2a usysemHo komniemuom akmusHowhy. Hacmaso je
Kao nompeba 3a ONCMAaHKoOM ycsaed OOUAHUX CHeX¥CHUX 3uma, a daHac je ducyunauva Ha Oaumnujadu. To je
anco/lymua cuHmesa: 408eK U npupoda, akmugHocm u asaHmypd. CKujawko mpuare omozyhasa HenocpedaH
KOHMAKm ¢ HemakHymom npupodom u omeapa nJaaHuHcKe npedese Koju cy uHave HedocmynHu. [Ipysca jeduHcmeen
ocehaj cno6ode u 3adososbcmsa. BpojHa ucmpascusara nokasyjy mwe208 no3umuedH ymuyaj HA4 NCUXOA0WKO
3dpassme, hodcmuuyhu u puauuko u MeHmMaaHo 6aazocmarse. Ocum moaa, pas3suja ceecm 0 8aiCHOCMU 04y8arbd
npupodHux pecypca. BascHo je Haenacumu da ckujawko mpuaree He 3axmesa cKyne Jcudape Humu dpyeze pecypce;
d080/bHO je umamu ckuje, wmanosge u dobpy eomy. Ckujawiko mpuarbe npedcmassba 3HA4AjaH HAYUH NOBPAMKA
npupodu, jep KoM6uHyje usuuky akmueHocm u OJupeKkmaH KOHMAKm ca NnpupoodHUM OKpyxceroeM. Yuehu o
npupodHUM Jenomama, bydu Nocmajy ceecHUju eHo2 3Havaja U MOmusucaHu cy 3d keHy 3awmumy. [lozaugamo cae
da akmueHo npomMosuUy CKUjaWKO mpuaree U nodpice UHUyujamuse 3a ouyysarbe npupode. Yysarbem npupode
ocuzypasamo da 6ydyhe zeHepayuje mMozy yxcueamu y ucmum uckycmeuma u 6.1a200amuma Koje OHA npyxica.
Yaasxcumo y Hawy naanemy u Hawe 30pas.see, jep H#u8om ce HACMA8/bA U HAKOH HAC.

KmyuHe peuu: ckujawko mpuaree, cnopm, npupoda, 30passee

YBOJ,

BekoBu nposase, aiv CylITHHA OCTaje HEIPOMemeHa: Y0BeK 6e3 NpUpOo/e je Kao CBeTUOHUK 6e3
CBETJIOCTU. Y JaHalllkeM JPYIUTBY, I'Je je YOBEeK CBe BUIUIe Y/a/beH OJ INPUPOJHOI OKpPYXeHa, a
TeXHOJIOTHja JOMUHUPA YKUBOTOM, YeCTO 3a60paB/baMo 3Hauaj akTUBHOI KOHTAKTa ca MpUpoJioM. Mnak,
HeKe aKTUBHOCTH Kao LITO je CKUjalllKo TpYake, IOHOBO Hac N0Be3yjy ¢ npupo/oM, omoryhasajyhu Ham
Jla UCKYCHMO HeHYy JienoTy U Moh. CKHUjalllKo Tpyame je CIOPT KOjUu He caMo Jia moMake JbyAuMa Ja
no6osbilajy cBoje PU3MYKO 37paB/be, Beh U Ja ce OMyCTe U MOBPATe €MOLMOHAJHY PaBHOTEXY,
HCTOBpPeMeHO pa3BHjajyhu y6/by CBECT 0 04yBamby NPUPOLHOT OKPYKekba.

OBaj pas he ucTpakuTu QuU3MUKe, NCHUXOJIOLIKE U €KOJIOLIKE KOPUCTH CKHjaLIKOr Tpyarba.
doxkycupaheMo ce Ha UCTOPHjy OBOT CIIOPTA, H-erOBe 3/JpaBCTBEHE acleKTe, Kao U Ha HAa4MH Ha KOju 0Ba
dKTUBHOCT IIOMaxe JbyAruMa [a Ce IOHOBO ITOBEXY Ca NPHUPOAOM U IOCTAHY CBECHHU BAaXXHOCTHU H€HE
3allITHUTe.

HCTOpPHjCKHU KOHTEKCT CKHUjaLIKOr TpYamha

Ckyjalko Tpyamwe MMa Ayry UCTOPHjy KoOja JaTUpa joll U3 IPauCcTOpUjCcKUX BpeMeHa. [IpBu 3anucu
0 CKHjaMa Kao CpeJCTBY 3a KpeTamwe JaTupajy u3 CeBepHe EBpone u Asuje, rjie cy ce KOpUCTHUIIE Kao
Ha4MH MpeB03a NPeKo CHera. M3rJiesa a je CKUjallIKo TpYyambe Yy HajpaHUjUM 00JIUI[MMa OUJI0 N3Y3ETHO
MPaKTUYHO CPEeJCTBO 3a NpeXWB/baBame Yy CYpPOBHM 3MMCKUM yCJI0BUMa. Y 3eMJ/baMa Kao IITO CY
Hopsemuka, llIBescka u PrHCKa, CKHje Cy ce KOPUCTHUJIe HE CaMO Kao CPe/iCTBO 3a IyTOBakbe, Beh U Kao
Jle0 BOjHUX aKTUBHOCTH.

ToxkoMm 19. Beka, CKHjallIKo TpYake M0CTaje MonyJapaH CIopT, a KacHUje ce pa3BUja y AUCHUIJINHY
Koja je yBpmTeHa Ha Osumnujagy. CaBpeMeHO CKHjalIKO TpyYalke He IMoJpa3yMeBa CaMo
GYHKLMOHA/MHOCT, Beh M TaKMHUYapCKU acleKT, ca MHOTUM TaKMHUuYemMMa KoOja ce OJp:KaBajy Ha
CBETCKOM HHBOY. Y 0BOM KOHTEKCTY, CKMjallKO TpUame je jelaH 0/, PETKUX CIIOPTOBA KOjU KOMOUHYje
Op3uHy, U3APK/BUBOCT M TEXHHUKY, JOK HCTOBpeMeHO oMmoryhaBa Ay6OKO ypamame y NPUPOSHO
OKpYXKebe.
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PusudKa aKTUBHOCT U 3/ipaB/be

CKHjallIKko Tpyalbe je jeJlaH o[ HajKOMILJIETHHjUX CIIOPTOBA, jep akTUBHUpa Bulle of 80% Mumwuha
Tesia. OBa aKTUBHOCT MMa IO3UTUBAH yTU1Aj HA KapAUOBACKYJapHU CUCTEM, Kao M Ha MUIIMNHY CHary
U U3JpPXK/bUBOCT. JloKa3aHO je Ja peloOBHO CKUjallKO Tpyakbe INOMaXe y CIpedyaBamy U Jieuewy
pa3/IMYMTUX 3[paBCTBEHUX Ipob6seMa Kao ILITO Cy TIO0ja3HOCT, BHUCOK KPBHHU HPUTHUCAK U
Kap/AHoBacKy/apHe 60J1ecTH.

HcTpaxxuBawa NoKa3yjy [Aa je CKHUjalllKo Tpyame U3y3eTHO edUKacHO y mnoBehawy aepobHe
u3aApxbUBOCTH. [Ipema cTyauju us 2015. rosjrHe, CKUjalliv KOju peJJOBHO MPAKTUKY]y OBY AUCIUTIIUHY
MMajy 3HavyajHO 6oJbe pe3yJiTaTe Y KapJHOBAaCKyJIapHUM TeCTOBHMa y nopehemy ca JbyuMa Koju ce
6aBe JpyruM ob6JsiMka ¢u3WyKe aKTUBHOCTH. [lopes Tora, oBa aKTHMBHOCT je OJJIMYHA 3a pPa3Boj
muiimhHe cHare, Moce6HO y HOTaMa M CpYaHUM MUIIMNKMA, KOjU CY K/bYYHU 3a ONIITY PUIUUKY
U3/ PXK/bUBOCT.

Ckujaliko Tpyamwe Takohe MMa NMOBOJ/bAH YTUILAj HA MeTab0/M3aM M IOMaXKe y KOHTPOJIU TeXHUHe.
[IpeMa uctpakuBambuMa 06jaBbeHUM y "XKypHasy o PU3MYKUM aKTUBHOCTHMMA", OBa aKTUBHOCT je
jenaH oj HajepUKACHUjUX HAaYMHA 3a CaropeBaibe KaJIOpHja, IITO je K/byYHO 32 OYyBakhe 3/IpaBjba U
OJip>KaBarbe ONITHMaJIHe TeJleCHe TEKUHE.

IIcuxoomKM epeKTH CKHjalIKOT TPYamba

@du3uYKa aKTUBHOCT je N03HaTa [0 TOMe LITO [1060J/bllIaBa MEHTAJIHO 3JpaB/be. CKUjallIKO TpYyakbe
HUje caMO 13a30B 3a TeJio, Beh U 3a yM. TOKOM Jyrux TpeHUHra U TaKMUYera, yUeCHULU MOopajy Aa ce
Hoce ca pU3WYKHUM HAlopoM, ajd U ca CTPecoM M ICUXOJIOLIKKMM M3a30BUMa Koju HacTajy. Hayuna
UCTpaKMBamwa I0Ka3dyjy Ja je CKHjallKo Tpyakbe HU3y3eTHO ePpUKACHO Yy CMambelhy HHUBOA CTpeca,
AHKCUO3HOCTH U JielipecHje.

UcTtpaxxuBawe u3 2018. rogrHe, cripoBeieHo Ha rpynu oA, 150 yuecHHUKa, MOKA3aJ10 je Jla CKUjallIKo
Tpuyamwe 3HayajHO MM00OJbIIaBA pPaACHOJIOKEHEe U MeHTa/Hy HU3JAPK/bUBOCT. YUYECHULU Cy NMPHUjaBUIH
3HAyajHO CMameke CTpeca HaKOH HEKOJIMKO HeJle/ba PeJOBHOT TpeHHpamha, a Takohe Cy M3jaBU/IH Ja
cy ce ocehanu onymitTeHuje U cpehHUje HAaKOH cBakor TpeHUHra. OBH pe3yJiTaTHU Cy y CKJaJy ca
NPETXOJHUM CTyJHjaMa Koje M0Ka3yjy Jia IPUPOLHO OKPYXKeHe, Kao LITO je OHO KOoje HyJU CKHjallKO
Tpuame, UMa AyOOK YTHULdj Ha IICUXO0JIOIIKO 6J1arocTame.

EK0JIOIIKM 3HAa4Yaj CKMjalIKOT TPYamha

JenaH oA K/byYHMX acneKaTa CKHjallKOI TpYama je HheroBa eKoJIOUIKa OJPKUBOCT. 3a Pa3JIUKY 0O,
JpyruX 3MMCKHUX CIIOPTOBA, KOjH 3aBHCE 0J] CJIOKeHUX UHQPPACTPYKTypa U 3HA4YajHUX pecypca (HIp.
»KM4apa M CKujalllKke CTa3e), CKHjalllKo Tpyame 3axTeBa MHHHMMaJHe pecypce. OBa AMCLUIJIIMHA He
no/ipasyMeBa U3rpajby IITETHUX 06jeKkaTa KOju HapyllaBajy NpUpo/iHe npefeJe, Beh ce npakTUKyje y
HETAaKHYTUM IJIAHUHCKUM 06JlacTUMA.

Ckyjalwko Tpyame Takohe mpyxa MoOryhHoCT 3a efyKaTHBHE aKTUBHOCTH Yy 006JIaCTU 3alUTHUTE
»KUBOTHe cpeauHe. Kaja /pbyAu ydye 0 NPUPOAHUM JielloTaMa M ONMACHOCTHMMA KoOje MpPUpoJa HOCH,
IbHUX0Ba CBECT O NNOTPe6H 3a 0UyBambeM NPUPOJHUX pecypca pacTe. [IpeMa nctpakuBawuma us 2020.
ro/iuHe, JbyAx KOjU aKTHBHO YYECTBY]jy Y aKTUBHOCTHMA HAa OTBOPEHOM, Kao LITO je CKHjallKOo TPUakbe,
MMajy Behy BepoBaTHONy Zia moAp:Ke MHULMjaTUBE 3a 3aIUTHUTY KMBOTHE CpPeJMHE U Jja Ce aHTaAXYjy y
aKTHUBHOCTHMa KOje IPOMOBHUILY €KOJIOIIKY CBECT.

ConyjaiHY aclleKT CKMjallKor TpYama

Ckujanko Tpyame HUje caMo HHAMBUAYaTHA aKTUBHOCT, Beh M CHaXKaH colujaJiHu peHoMeH. MHOTH
KIy60BU U y/JpyXemwa OpraHu3yjy 3ajelJHUYKe TPEHUHre W Type, IITO AOBOAU [0 U3TPaLibe
3ajelHUMLITBA M COLMjaJiHe NOJpLIKe Mehy ydyecHHMLMMa. Y4yeCTBOBame y TPYNHUM aKTHBHOCTHMA
no6oJsblliaBa ocehaj npunagHoCcTU U Meh)ycoOHe MOBE3aHOCTH, LITO je IOCEOHO BaXKHO Y BpeMeHy KaJja
ce Jby/IM CBe BHUIIE U30J1yjy 360T AUrUTaNIU3aLyje.

UcTpakuBamwa nokasyjy Aa je usryka akTUBHOCT y JpYLITBY Yelihe oA p:xuBa Ha AyxHu pok. [lopen
TOra, 3ajeIHUYKHU 6opaBak y NpUPOH NOCIellyje pa3Boj TUMCKOT Jyxa, COJIMJAPHOCTH U ToJlepaHLyje.
OpraHu3oBaHM KaMIIOBU UM ILKOJIEe CKHUjalIKOT Tpyama NOCe6HO Cy BaXKHU 3a MJaje, jep MOJACTUYY
3/ipaBe HaBUKe U IO3UTHBHE BPEJHOCTH.
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Y/iora CKMjallIKOr Tp4Yamwa y e JyKalMjH Jene U MJIaJgux

YBobeme CKHUjallKor Tpyakwa y HacTaBHe NporpaMe pu3M4KOr BacllUTalkba UMa BEJIMKU IOTEHLHjaJl.
OcuM mTo JompuHOCcH (GU3UYKOM pPa3BOjy Y4YEHHKA, OBaj CIHOPT MOAy4YaBa BaXKHUM >KHBOTHHUM
BeIITMHAMa Kao ILITO Cy YHOPHOCT, AUCHUIUVIMHA U CBECHOCT O >XHUBOTHO] CPeJUHH. Y MHOTUM
CKaH/JMHABCKUM 3eM/baMa, CKHjallKO Tpyambe je Jleo LIKOJICKOI Iporpama, IITO MMa BUILECTPyKe
KOPHUCTH.

YBohemwe TakBUX Nporpama y mkoJiama y Cpbuju U peruoHy MOTJo 64 JONPUHETH He CaMo 3, paBJby
Jlelle, Beh U HHUXOBOM €KOJIOUIKOM o6pa3oBamy. OCMM Tora, mpyUpoja Kao ,YYHMOHHUIA“ MOACTUYE
KpeaTHBHO pa3MHUll/bakbe U IOBE3aHOCT ca CTBAPHMM CBETOM, LITO je 4eCTO 3aHeMapeHo Y CaBpeMeHOM
00pasoBamy.

AHanu3a eHepreTcke epUKaACHOCTU M KAJIOPHUjCKe MOTPOLIhe

C 0063uUpoM Ha CBOjy HUCKY yTunajuy cuiay (low-impact nature) u mMoryhHocT mpusarohaBatba
WHTEH3UTETA, CKHUjalllIKO TPUakhe CBE BUIIE Ce IpUMebYje Y pexabuarTanuju. 0cobe Koje ce oropaBsbajy
0/l IOBPeJIa, Kao U CTAPUjH JbYAH, MOTY ce 6e36e1HO 6aBUTH OBOM aKTHUBHOIINY y3 aJleKBaTaH HaA30p.

[Ipema ctypuju u3 2021. roauHe, NanyjeHTU KOjU Cy KOPUCTUJIA HOPAUjCKO XOJake U JIaraHo
CKHjalllko Tpyawke Kao /[ieo T[OCTONepaTUBHe Tepanuje NpUjaBUJIN Ccy OpXH MOBpaTak
dyHKLMOHAMIHOCTY U MamU ocehaj 6osia y nopebewy ca koHTpoJsiHOM rpynoMm. Kopuctu ce u y
Kap/MOJIOIIKOj pexabWJMTAalUjuU Kao HauuH noBehama aepobGHOr KamauuTeTa 6e3 mnpeTepaHor
ontepehema.

AHan3a eHepreTcke epUKACHOCTH U Ka/I0pHjCKe OTPOLIkhe

Ckujauiko Tpyame cnajia Mehy cnopToBe ca HajBULIOM eHEPreTCKOM MOTPOLIHOM. Y 3aBUCHOCTH O/
MHTEH3UTETAa U TepeHa, MpocedyHa ocob6a Moxke noTpomnty udMmehy 600 u 1200 kaopuja Ha cat. OBo
ra 4YMHU H3y3eTHO e(PeKTUBHHUM 3a peryJiicame TeJleCHE TeXHHe W IM000J/blllatbe MeTaboJTHuYKe
byHKLHje.

[Topehewa pasy, Tpyake Ha Tpayu Tpouir oko 600 Kasopuja Ha caT, [JOK [JIMBambe Tpoiuu oko 500.
CkHjalllKo Tpyame aKTUBUPA U TOPHU U J0HU JIe0 TeJa, IITO I'a YUHU NOTOYHUM TPEHUHIOM. Y3 TO,
TeMIlepaTypa OKOJIMHE U HaJAMOpCKA BUCUHA YyTUYY Ha [0JJaTHY MOTPOILIKY eHepruje, ITO ra YNHU
WJlea/IHUM 3a CIOPTUCTE y NPUNIPEMHUM ¢a3zama.

IloTeHuMja1 3a pa3Boj pypa/IHOT TYpU3Ma M JIOKAa/IHUX 3ajeAHULIA

Ckyjaliko Tp4yamwe NpejCcTaB/ba BEJWKU NMOTEHIMja/l 32 pa3B0j OAPKUBOT TYpHU3Ma Y Pypa/lHUM U
MJIAHMHCKUM NOApPYyYjuMa. 32 pa3JIMKy O/ ajllICKOT CKHUjamba, He 3aXTeBa CKyly UHQPACTPYKTYpy, LITO
oMoryhaBa JIOKaJIHUM 3ajeJHUI]aMa /la CAMOCTaJHO pa3BUjajy TYPUCTUUKY NoHyAy. ¥ Cpbuju nocrtoju
BeJIMKU Opoj nmoJpyyja ca UjeaJHUM YCJ0BUMaA 3a pa3Boj oBor crnopTta — KomaoHuk, CTapa NnjaHKHa,
3satap u 'oswja.

[IpoMOLMjOM CKHjalIKOr Tpyaka MOrLY Ce OTBOPUTH HOBAa pajiHA MeCTa, NMoJpxaTu gomaha
NpOM3BO/HA CIOPTCKE ONpeMe U XpaHe, Kao U nojctahu MiaZy Aa ocTaHy Y pypajHUM cpejyHaMa.
TypucTHuKa NOHY/ia KOja yK/by4yyje akTUBHOCTH Ha OTBOPEHOM, JIOKaJIHY XpaHy U KyJITYpHY GallTUHY
MOXKe OUTH KOHKYpeHTHA Ha MehyHapoJHOM HUBOY.

3AK/bYYAK

CKHjalllKo TpYame Npe/icTaB/ba CBE0OYXBAaTHY aKTUBHOCT KOja KOMOUHYje PU3UUKY U IICUXOJIOILKY
KOPHUCT, Kao MU Jy6OKO MOBe3MBame ca NPUPOJHUM OKpyxeweM. OBa JUCLMIJIIMHA He caMo Ja
JIONIPUHOCH 3/ipaBJby MOjeJjMHIA, Beh M pa3BHja CBECT O BaXXKHOCTU O4vyBamwa npupoje. CKHjaLIKo
Tpuambe, Kao je/laH 0/ HajKOMILJIETHHjUX CIIOPTOBA, oMoryhasa JpyiMa Jia ce oBpaTe y NPUPOLY U Aa
Jl0’KUBE 1yOOKe MCUXO0JIOIIKe U GU3UYKe KOPUCTU KOje 0Ba aKTUBHOCT NpPYKa.

[To3uBaMo cBe Jja aKTUBHO IPOMOBHIIY CKUjAIIKO TPYake Kao HAYWH PU3UUKe aKTUBHOCTH, Ak U
Kao CpeJiCTBO 3a NOBpaTaK NPUPOU U pa3Boj OATOBOPHOT 0/IHOCA TPpeMa XXUBOTHO] cpeiMHU. UyBambeM
npupojie, MU YyBaMo U 6yAyhHOCT.
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AN

CROSS-COUNTRY SKIING AS A CONNECTION BETWEEN HUMANS AND NATURE
Vidakovi¢ Hadzi Milo$, HadZi Vidakovi¢ Marija, Dimitrijevi¢ Ivan

Abstract: Centuries pass, but the essence remains unchanged: a human without nature is like a lighthouse without
light. Our cells are woven with millennia-old imprints of our ancestors, who lived in harmony with nature. Physical
activity is of vital importance, and cross-country skiing, or Nordic skiing, is one of the rare sports that engages
approximately 80% of the body’s muscles, making it an exceptionally comprehensive activity. It originated as a
necessity for survival during harsh, snowy winters and has evolved into an Olympic discipline. It represents the ultimate
synthesis: humans and nature, activity and adventure. Cross-country skiing allows for direct contact with pristine
nature and opens up mountain landscapes that would otherwise remain inaccessible. It provides a unique sense of
freedom and fulfillment. Numerous studies have shown its positive effects on psychological health, promoting both
physical and mental well-being. Moreover, it fosters awareness of the importance of preserving natural resources. It
Is important to highlight that cross-country skiing does not require expensive ski lifts or other infrastructure—one
only needs skis, poles, and goodwill. Cross-country skiing serves as a significant way to reconnect with nature,
combining physical activity with direct interaction with the natural environment. By learning about the beauty of
nature, people become more aware of its significance and are motivated to protect it. We encourage everyone to
actively promote cross-country skiing and support initiatives for nature conservation. By preserving nature, we ensure
that future generations can enjoy the same experiences and benefits it provides. Let us invest in our planet and our
health, for life continues beyond us.

Key words: cross-country skiing, sport, nature, health
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PA3BOJ EKCIIVZTO3UBHE CHATE KO/ AJITICKUX CKHUJALLIA

Aumutpujesuh Januio, Xanu Bugakosuh Mapuja
®akysTeTa 3a CIOPT U PU3UUKO BacluTamwe, YHUBep3uTeT y [Ipuiutunu - KocoBcka MutpoBuna, Cpbuja

PROFESSIONAL ARTICLE
DOI: 10.5937/ATAVPA25038D

Caxicemak: Pazeoj ekcniosueHe cHaze Kod ckujauia npedcmaesbad KaydHu @akmop 3a yHanpeherbe ChOpMCKUX
nepgopmaHcu, noce6Ho y ducyunauHama Koje 3axmeaajy 6p3e u CHaxcHe nokpeme, Kao wmo cy a/ncko CKujarbe, CKu-
KpOcC, CKujawku ckokosu u Hopdujcke ducyunaure. 08aj pad aHa/u3upa 3Ha4aj ekcn/ao3usHe CHaze y KOHmMeKkcmy
OJUHAMUYKUX U MEeXHUYKUX 3aXmeea CKUjawkoz cnopma, ucmpaxcyjyhu onmumasiHe memode mpeHuHza 3a HeHO
yHanpeherve. Pokyc je cmasbeH Ha pazauvume o6Auke mpeHuHaa, yKkayuyjyhu nauomempujcke gexcée, mpeHuHz
cHaze ca onmepeherbem, mpeHuHz 6p3uHe U cneyuguuHe gexcbe Koje cumyaupajy nokpeme y ckujary. Iloce6Ha
naxcrea noceeheHa je HeypomuwiuhHoj adanmayuju, akmuguparby 6p3ux MuuhHUX 8AaKAHA, paseojy cHaze 00 UX
eKkcmpemumema u cmabuauszayuju yeHmpa meaa. lloped moza, pazmampa ce y/oza 6aiaHca, KoopduHayuje u
PaekcubuIHOCMuU y KOHmMeKkcmy cMarserbd pusuka od nospeda u nobo.bularba ykynHe edpukacHocmu nokpema. Pad
makohe yKmyuyje aHaau3y ymuyaja nepuodusayuje mpeHuHaa, haaHuparea onmepehera u onopaska Ha dy20po4HU
paseoj ekcnio3zusHe cHaze. Kpo3 npezsed cagpemeHux ucmpaxcusarbd U NPAKMUYHUX NpumMepa u3 mpeHuHza
e/IUMHUX cKujauia, npedcmas./beHe Cy npenopyke 3a onmumasiHe hpozpame npunpeme. L{usm pada je npyxcaroe HayuHO
ymemesbeHUx CMepHuya 3a yHanpehere ekcn/o3ugHe cHaze KOO cKujawid, wmo OupekmHo 0onpuHocu 60./6UM
CNOpMCKUM Pe3yAmamumda U CMarery pusuka o0 hogpeoad.

Kmyune peuu: Exkcnio3usHa cHaAz2a, aANncko cKujarbe, NAUOMEMPUJCKU MpEHUHZ, MpeHUH2 CHAze, CNOpmMcKa
nepgopmaHca, nhpeeeHyuja nogpeaa.

YBOJ

ANTncko ckujalkbe je KOMIUIEKCHA MAUCHHUIUIMHA KOja 3axTeBa BHUCOKe (U3WYKE M TEXHHUYKE
cnoco6HocTH. CKHMjalid Mopajy OUTH y CTamby Jla 6P30 pearyjy Ha mpoMeHe TepeHa, /la CaBJa/lajy Harube
Y /la IpUMeHe MaKCUMaJIHy KOHTPOJIy HaJl CBOjOM Op3WHOM U MpaBLEeM KpeTamwa. EKcnio3uBHa cHara
je BakHa KOMIIOHeHTa Koja oMmoryhaBa 6p3e W eduKacHe peakiiyje y OBUM cuTyarujama. Jbyacku
opraHu3aM pa3BHja eKCIJIO3WBHY CHAry Kpo3 cnenudruyHe TpeHaXKHe MeTOo/le KOje CTUMYJIMIILY He cCaMo
muiunhe, Beh U HEpBHU cUCTeM Jia paZiy Y Hajsehoj Mmoryhoj cuHepruju.

Teopujcke ocHoge ekcn103u8He cHaze

Excnio3uBHa cusia moJijpasymMeBa reHepucame BesHMKe KOJMYHMHE CHJe 3a KpaTaK BPEeMEHCKH
NEePHO/, U MPe/ICTaB/ba BaXKaH eJIeMEHT Y KOHTEKCTY 6p30T U arJIHOT KpeTamwa Ha cTa3u. Mumuhau
CUCTEM Yy OBOM IIpOIlecy Mopa OGUTH Y CTamby Jia ce akTUBUpa 6p30 U epeKTUBHO. [[pUHIIMNIM TPEHUHTa
eKCIJIO3MBHE CHare yK/bydyjy paj Ha pa3Bojy Kako Op3uHe MHULIMNHUX KOHTpaKldja, Tako M
CMOCOGHOCTH /12 Ce OZP>KU BUCOK HUBO CHAare TOKOM KpaTKOT BPEMEHCKOT Nepro/a.

Du3uU0/10WKd N00/102a eKCN/103UBHE CHA2e

Pa3Boj ekcIlJIo3MBHe CHare 3aBUCHU 0Jf epUKacHOI PYHKIIMOHHCAWka HEPBHO-MHUIIMNHOr cUCTeMa.
CrnenuduryHe azanTainyje Koje ce jaB/bajy TOKOM TPEHHHTIa Kao IITO Cy MoBehame Gpoja MOTOPHHX
jeAVMHMIIA KOje ce aKTUBHpAjy, H060/bllIakhe KOOpAUHaLMje n3Mehy MulirMha 1 HEPBHOT CUCTEMA, Kao U
noBehame kamainuTeTa 3a 6p30 ociobahawe eHepruje U3z ATP-a (ageHo3uH TpudocdaT) U KpeaTHH
docdara, urpajy kbydHy yJaory y pasBojy eKCIIJIO3MBHe CHare. Y ajliCKOM CKUjamwy, OBaj KalalLlUTeT
omoryhaBa ckyjalinMa jia 6p30 pearyjy Ha TepeHCKe M3a30Be U Jla U36erHy nospeje.

METOJE TPEHUHT A EKCIIJIO3UBHE CHATE KO/l AJIIICKUX CKUJALIIA

IlnvoMmeTpujcku TpeHUHr - [liMoMeTpuja ce 3aCHMBA Ha KPaTKHUM, OpP3UM aKTUBHOCTHMMA Koje
YK/bY4yjy eJJaCTUYHY KOHTpaKLUjy MUlInha. [[1MoMeTpujcKU TPeHUHT, Kao IITO Cy CKOKOBU HJIU Bexbe
ca 6p3MM M3J1a30M U3 AYyO6OKOr 4yuka, 1060JbllIaBajy CIOCOOHOCT pa3Boja eKCIJo3uBHe cHare. Koj,
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CKHMjalla, 0Baj TPEHUHI Ce KOPUCTH Ja 6U no6oJblIao CIOCOOHOCT 3a OpKe OAroBOpe Ha NMpOMeEHe y
TepeHy, Kao U /ia ce 1060Jbli1a arJIHOCT U 6p3MHA y MaHeBpUCcamy. Y a/llICKOM CKHjaiby, IJIMOMETPHjCKH
TPEHUHT je 0/l BeJIMKOT 3Havaja 3a pa3Boj CKOKa U 6p3uX MpoMeHa MpaBIia.

Tunuune gedicbe:
— CKOKOBH ca Ay6OKOT YyUtha.
— CKOKOBH Y BUCHHY (BUCOKH CKOKOBH).
— DOYHHU CKOKOBH.
— Bex6e c 0JICKOKOM ca je/iHe HOTe.
— Ckwujamin 4ecTo KOpHUCTe Bexbe MONMyT OpP3UX CKOKOBA U Halpej/Has3aJ, CKOKOBa KakKo 6U
no6oJblIanu CBoje pediiekce Ha CKMjaMa.

Hayyna cmamucmuka: WUcTpaxkuBamwa Ccy NokKasaja Ja IJIMOMETPHUjCKU TPEHUHT MOXKe INoBehaTu
eKCIJI03UBHY cHary 3a 10-20% y nopebhemwy ¢ noueTHUM HUBOUMMA. Y je[IHOj CTYAUjU CIPOBEJEHO] Ha
CKMjallIMMa, Bexxbe Kao LITO Cy CKOKOBH ca Jy6OKOr Yy4ya Mob6oJbliajie cy BUCUHY CKOKa 3a 12%, mTo
je AMpEeKTHO MoBe3aHo C No6oJbllIabeM CIOCOOGHOCTH CKMjalla Aa caBjaZajy 6p3e U CTpecHe JiesioBe
cTase.

Cmyduje:

— V¥ cTyauju koja je ykpyuusaa 20 ckujawa (06a moJia), nojeAUHLU KOjU Cy PeJOBHO pajuu
IJIMOMETPUjCKH TPEHUHT MPHjaBUJIU CY T060JbIIakhe y BpeMe MOTpeOHO 3a u3Boherme MaHeBpa
"cnamomcku 3aokpet” (slalom turns) 3a 9%.

— /Jlpyru nojany ykasyjy a IJIMOMeTPUjCKH TPEHUHT 060JbIlIaBA BpeMe peaKlirje Y CHOPTOBUMA
Kao IITO je TpUake U CKHjamwe 3a 6 0 15%.

TpeHuHr ca ontepehemeM - YK/byuHBambe TeXHWHA y TPEHUHT (HIP. 4yYHEBU, MPTBO [Au3aibe)
JIOIPUHOCH Pa3Bojy MaKCHMaJIHe CHare Koja je OCHOBA 3a eKCIJIO3UBHY cuJly. OBaj TPEHUHT MOMaxke y
u3rpazmwy MuihHe Mace ¥ y 1o60oJblIaby cCIoco6HOCTH MUIIMha /1a ce 6p30 aKTUBUPAjy 110/, BUCOKUM
ontepehewmeM. TpeHUHT ca onTepehemeM nMa 3a UJ/b Pa3B0Oj MaKCHMAaJIHE CHare, Koja je 0CHOBa 3a
pa3Boj eKCIJIO3UBHE CHare.

TunuyHe gexcbe:
— YyumweBu: OBa Bexba je jeHa 0] OCHOBHUX 3a pPa3B0Oj CHare y Horama, IITO je K/by4YHO 3a
MaHeBpHcamwe U O6p3e peaKlitje Ha CTa3u.
— MpTBo Au3ame: YcMepeHo Ha pa3BojJiehHUX M HOXKHUX MULIMNA, KOjHU CY K/bYYHHU 32 CTAOUIHOCT
¥ KOHTPOJIy Ha CTa3aMma.
— TexuHcku TpeHuHI: KopucTu ce 3a mnob6o/plialbe OMNIITE CHare cCKHjaiia, ykK/bydyjyhu
Kopuiihemwe 6yIMLa, LIKUNKUA U APYTUX oNTepehema.

Hayyna cmamucmuka: CTy[yje cy nokasajie Jjla TPEHUHT ca onTepehewmeM Mo6osblIaBa MaKCHMaIHY
cHary y Horama 3a 15-30%, mTo uMa JUpeKTaH yTHLAj Ha eKCIJIO3UBHY cHary. McTpaxuBame Ha
ckujamiiMa y HopBelkoj mokasaso je Jja CKMjallld KOju Cy U3BOAWJIM TEKHWHCKE TPEHUHTe JiBa MyTa
HeJleJbHO, 6WsIM y MoryhHOCTH A2 mo6oJbliajy BpeMe n3Bohewa MaHeBapa Ha cTasu 3a 7% 3a caMo 6
HeJleJba TPEHUHTa.

TpeHUHr Gp3viHe M aruwJHOCTHU - CKUjallM TakKohe KOPUCTe TPEHUHTe KOjU YK/bY4yjy COPUHT U
cnenuduUyHe aruaHe Bexkbe Kako 61 Mo6oJbllaid BpeMe peaKkliyje U 6P3UHY. ATUJIHOCT U CIIOCOOHOCT
Op30r nmpeJiacka ca je/lHe MO3UIHje Y APYTY UTPaAjy KPUTHUYHY YJIOTY Ha CTa3M.

TunuuHe gedcoe:
— CnpuHT (6p30 Tpuame): bp3o Tpyamwe Ha KpaTKUM pacTtojarbuMa (10-40 meTapa).
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— Bexb6e ca 6p3uM npesasuMa: Bexbe koje yk/bydyjy 6p3u npesia3s c jefiHe no3unuje y aApyry (Ha
npuMep, Tpuyarmwe yHa3a/, Hanpe/s, 604HO).

— KonycHe Bex6e: Bexx6e y kojuMa cKUjall MOpa MaHeBpPUCATH OKO KOHYCa, IITO MoboJblliaBa
KOOpJAUHALY]jy U 6p3y IpOMeHY MpaBIia.

Hayyna cmamucmuka: TpeHUHT Op3vHe M aruJIHOCTH MOKe JI0BECTH /0 no6oJblllamka y BpeMeHuMa
peakuuje u ckokoBruMa 3a 10-20%. Ctynuje cy nokasajie Ja CKUjallu KOjU Cy peLOBHO pajuiu 6p30
Tpyake U Bexbe ca aruwjHoiihy umajy mo6oJsblllaHe peakiidje HAa CTa3u U CMamwyjy 6POj TEXHUYKHUX
rpelaka.

Koopaunanyja u 6asaHC - AJINCKY CKYjalld MOPajy UMAaTH BUCOKY KOOPJMHALM)jy U CIOCOOHOCT Aa
KOHTPOJIUILY CBOje TeJsIOo Ha Pa3/IMYUTUM Harubuma U Ha pa3jIMiUTUM TUIOBHMA TepeHa. Bexxbe koje
pa3BHjajy ocehaj 3a 6as1aHC U KOOPAWHALM]Y, Ka0 LITO Cy TPEHUHT Ha HECTAOWUJIHUM MOBPIIMHAMA, O
BeJIMKe Cy BaXKHOCTH.

TunuuHe gedxcbe:
— bBasaHc Ha HecTabU/JIHUM NOBpIIKHaMa: Bexx6e Ha 6a/laHCHUM JackaMa uid GUTHeC JIoNTaMa.
— Jorau nuiatec: OBe akTHBHOCTH 11060J/blIaBajy OCHOBHY CTaOU/JIHOCT U KOHTPOJIY TeJia.
— Ckyjalu Ha paBHUM U HeCTaOU/IHUM noBplirHaMa: Kopuirhewe paBHUX cTa3a y KOMOUMHALUjU
ca 6aJlaHCHUM Bexxb6aMa.

Hayuna cmamucmuka: CTynuje cy nokasaJie Jla TPEHUHI Ha HeCTabU/JIHMM IMOBpPIIMHaMa nosehaBa
CTabWJIHOCT TeJia U CMambyje pU3UK 0/l NoBpeJa. AHaIM3e N0Ka3yjy Aa CKHjalllu KOjy YK/bY4Yjy TPEHUHT
6a/s1aHCca ¥ KoopJrHauyje uMajy 18% Mamwu pU3HK 0/, TI0BpeJia Be3aHUX 3a NopeMehaj koopJrHanyje.

BAYKHOCT PEXABUWJIMTALIMJE U IPEBEHIU]JE IIOBPEJA

Anncko ckujame je M3y3eTHO 3aXTeBaH CHOPT KOjU CTaBJ/ba BEJIMKU CTPEC Ha TeJIo, a CKUjallu Cy
M0/IJI0KHU Pa3JIMYUTHUM MOBpeAaMa 360r crieniipruyHe MPUPO/E CIIOPTCKE AUCHUIIMHE. Bp3u mokpeTH,
OLITpe MPOMeHE NMPaBLa, BACOK MHTEH3UTET aKTUBHOCTH, U PAa3/IMYUTH TEPEHHU HA KOjUMa Ce TaKMHUYe
YyUHe OBY JUCLMIUIMHY NMOCEOHO PU3MYHOM. 3aTo je pexabW/IMTaLMja U NpeBeHLMja NoBpeja of
M3y3eTHe BaXXHOCTH 32 0YyBakbe 3/ipaB/ba U JyropoyHe neppopMaHce ajallCKUX CKUjalla.

Pa3Ho/ukocm nogpeda y aanckom cKujarsy

AJNncko cKHUjamse je jefjlaH O/ CIOPTOBA KOjU 3aXTeBa BUCOKY PU3UYKY KOHAULH]Y U KOOPAHUHALIU]Y,
aJIu MCTOBPEMEHO U jeJlaH 0/l OHUX Yy KOjUMa ce IOBpeJie YecTo AeliaBajy. Heku o Hajuemhux Tunosa
MoBpeJa Koje ce jaBsbajy KO, aJIlICKUX CKUjalla YK/bY4Yjy:

— lloBpegne xosieHa: Hajuenrthe noBpege cy moBpeje JiMraMeHaTa KoJieHa, Kao LITO je pynTypa
npeamer ykputeHor juramenTa (ACL). OBe moBpefe ce 4ecTo JellaBajy TOKOM CKOKOBA,
OLITPUX MaHeBpa WM NPUJIUKOM HeyCIEellHMX MaZoBa.

— [loBpezne pamena: 360T BUCOKMX Op3WHA U BEJMKHUX CUJA HA 3rJI000BE, paMeHa Cy HOAJI0XHA
NnoBpejaMa Kao IITO Cy JUCJIOKaLMje I KOHTY3Hje.

— [loBpege KuuMe: Y japuu ¥ maZjoBU MOTY JJOBECTH A0 ourTehema npii/beHOBA UM JUCKOBA, IITO
je U3y3eTHO 036UJBHO.

— [lpesnomu u mogpuue: [Ipesiomu cy Takohe 4ecTH, HOCEOGHO KO/ [1a10Ba HA TBP/E [ieJI0BE TEPEHA.

TuMe 1ITO je 0Baj CIOPT BUCOKO pU3UYaH, IPeBEHIMja U pexabUInTallMja UT'Pajy K/bYIHY YJIOTY ¥

oJiprKaBamy 3/ipaB/ba U nepdopMaHCH CKHjallia.

Pexa6uiumayuja noepeda

PexabusvTalyja je mpoiec Jieuera moBpeJia Koju MMa 3a Wb 6p3u U ePUKACHHU MOBpATaK Y
HopMaJiHy OyHKIMjy. Koj anmnckux ckujamia, pexabuyiuTaldja je oJ] CyIITUHCKE BaXXKHOCTH jep
omoryhaBa 6pikM OmopaBak, a yjeJHO CMambyje PHU3WK OJi Ja/bUX MoBpeja. Pexabuiuranuja He
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nosipa3dyMeBa caMo ¢u3nUKe BexbOe, Beh U NMCUXOJIOIIKY MPUIPEMY, jep MOBpeJie MOTY YTHUIATH Ha
caMoImoy3/iame CKUjalla.

KmayyHu acnekmu pexa6uaumayuje:

1.

dusukanHa Tepanuja: Cnenyjajn3oBaHy TepalneyTH KOPUCTe pas3IMuUTe METOZe Kao LITO Cy
eJIeKTPOCTUMYJIallkja, Macaxka, UCTe3ake U MaHyeJ/IHa Tepanuja Kako 61 MOMOTJIM Y OIIOPaBKY
muwrha 4 3rio6oBa.

Pexabunutanuja mumuhHe cinaboctu: OBaj acneKT oOyxBaTa IMOCTeNEHY M3rpajikby CHare u
U3/ P>K/bUBOCTH KAaKo OM ce TOHOBO BpaTuJja nyHa ¢yHkuuja omrteheHux JiesoBa Tesna. Tume ce
noBehaBa cHOCOGHOCT TeJia ia U3 P>KU CTPeC KOjH 10J1a31 TOKOM CKHjaba.

[Ipenasak Ha ¢yHKIMOHATHEe BexxOe: Kajja ce moBpe/ia moByYe, CKUjaliu 06aB/bajy Bexxbe Koje
“M oMoryhaBajy /ia ce TOHOBO HaBUKHY Ha IMOKpeTe creliiprUyHe 3a CKHjarbe, Kao LITO CYy Bexbe
paBHOMepHOT onTepehema HOTy, CKOKOBH, MaHeBpHUCakbe Y AMHAMUYKHM YCI0BUMA, UTA.
[Icuxonouka noapuka: [loBpesie Mory foBecTH 0 AenpecHje U cTpeca 36or HeMoryhHocTH fa
Cce HacTaBM Ca TPEHUHIOM WM TakMuuewuma. CTora je oJf BaXXKHOCTU 06e36eAUTH U
IICUXOJIOLIKY NOJAPLIKY, KaKO 6U ce CKHjalli NOHOBO GOKYyCHPa/IHU Ha CBOj LIUJb.

IMPEBEHIIMJA IIOBPEJA

[IpeBeHIMja MOBpesa moApa3yMeBa NpeAy3vMame Mepa Koje he CMambHUTH PU3UK 0f] HbUXOBOT
HacTaHKa. Y KOHTEKCTY aJIlICKOI CKHjama, NpeBeHIMja 00yXxBaTa HU3 aKTUBHOCTHU KOje YKJby4yjy
br3MYKy IpUNpeMy, Kao U caBeTe y Be3U ca TeEXHHKaMa CKHjatba U OPeMOM.

KryuHe npesenmusHe mepe:

1.

Jauawe Mumnha ¥ NokpeT/bUBOCT: PasBoj cHare M M3pPX/bMBOCTH Yy MUIIMhHMa KOjU Cy
HajBUIlIEe NOJJIOXKHU ONTepehemy TOKOM CKHjama je 0J] MPecyAHOr 3Hauyaja. Jayawe MUlIuha
HOT'Y, Kao U paJ, Ha kopulihewy cTabuamsaTopa 3rj1060Ba U TUraMeHaTa, MOXKe CMatbUTH PU3UK
oz noBpea. OBJie ce KOpUCTe Bexbe Kao LUITO CY YYYHEBU, MPTBO JU3akbe, U Pa3/IMYUTH 00JIULU
IJINOMETPHjCKHX BEXKOU.

Hcrtesawe U M0OUJIHOCT: Pa3BujeHa MOOMJHOCT 3rJio60Ba M MuUlIMha MoOxe moMohu y
crpevyaBamy MOBpeJia Kao LITO Cy UCTerHyha, HaleTOCTH U pyre noBpeje 360r OrpaHUYeHoT
orcera nokpera. [Ipesia3ak Ha JUHaMUYHa UCTe3ama [Ipe TPEHUHIA UM TaKMUYeHa IOMaXKe y
NpUNIPEMHU TeJIa.

TexHuke ckujama: [IpaBu/IHa TeXHUKA CKHjalkha MOXKE 3HA4ajHO CMAaKbUTH PU3HUK 0J IOBpesa.
CKyjally KOju KOpUCTE UCIPABHY TEXHUKY (Kao LITO je MpaBUJIaH [10JI0KAj TeJsa, YIIpaB/babe
CKMjaMa Yy 3aBUCHOCTH O/ TEPEHA, U KOHTPOJINCabe Op3rHe) Makbe Cy NOJAJ0XXKHU 0BpesaMa.
Paj ca cTpy4HHM TpeHepoM WJIM YYMTe/beM CKHjatba MOXe NOMONhU y ycaBpllaBawby TeXHUKe.
Kopumheme afekBaTHe onpeme: OnmpeMa Kao LITO Cy CKUje, MAHIePUIle U 3alITUTHE Hao4dape
Tpebajy 6UTH npuaroheHn MHAUBUAYAJIHUM oTpebama ckujaiua. Jloule npunaroheHa onpema
MO>Ke oBehaTH pU3MK 0J IOBPeJia, Kao LITO Cy al0BU WM AedopMaliyje 3r1060Ba.

OpMop u omnopaBak: HepocraTak opMopa M npeonTepehemwe Tesna MoOry JOBecTH [0
HCLPIIJbEHOCTHU U ToBehaTH pHU3UK o moBpe/a. [[paBU/IHO IJIaHUPakbe TPEHUHTA €a JO0BOJbHUM
BpEeMEHOM 33 0ZIMOP U pexabuINTALHjy U3y3eTHO je BaXKHO KaKo OU ce CIpevyro MpepaHy 3aMop
WJIM IpeKOMepHO onTepehemse.

PefoBHM MeJWLMHCKU Ipersiefiu: PeloBHM MeJULIMHCKU IIperJjieiu W IpOlLieHe CTama
MUIIMNHO-CKEJIETHOT CUCTEMA MOMaXXy Y PaHOM OTKPHBaby MOTEHLUjaTHUX NMpo6JeMa Koju
MOTY JI0BeCTH [Ji0 10BpeJa.

BAKHOCT NPEBEHLUJE 3A AYTOPOYHE INIEP®OPMAHCE

[IpeBeHIMja MOBpeia He caMo J1a IOMPUHOCH 6e36€e/JHOCTH CKHjallla TOKOM TPEHUHTa U TAKMHUYEHha,
Beh u payropoyHuM mnepdopmaHcama. AJINCKM CKUjallld KOjU pPeJOBHO INpPUMEHYjy CTpaTeruje
npeBeHIMje U pexabuauTanuje uMajy Behe maHce a ocTaHy 3/ipaBu, U36erHy noBpe/e Koje 64 MorJje
yrPO3UTH BUXOBY KapHjepy, ¥ HacTaBe Jia Hallpe/yjy Kao CIOPTHUCTH.
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CTpaTreruje kao LITO Cy NPaBUJIHO M3BOhemwe BeKOH, paJ, HA PAaBHOTEXU M KOOPAMHALM)jH, Kao U
PeIOBHO HCTe3albe U IpeBeHlnja ucTeruyha, omoryhaBajy ckujamuma aa oCTaHy y Haj6o0Jb0j PHU3UIKO]j
KOHZHWLUjU U Jja U3[prKe BesinKe pU3MUKe 3aXTeBe OBOT CIOPTA.

[IpeBeHnMja MOBpeAa U pexabuavTalMja Cy K/bYYHH aCHEKTH yclexa Yy a/liCKOM CKujawy. OBe
aKTUBHOCTH He caMo Jia IOMaxy y CMakbemwy pU3uKa of noBpe/a, Beh Takohe urpajy BaxkHy ysory y
JlYyTOPOYHOM OJipXKaBamwy BHUCOKHUX NepdopMaHCH ckujawa. Kpos mnpaBuiHy GU3WYKY NpHUIIPEMY,
Kopulihemwe TeXHUKe, aJleKBaTHY OIIpeMy U peJlOBHe NperJieje, CKYjalld MOTy 3HayajHO N060/blIaTH
CBOje pe3yJTaTe U CMatbUTH PU3UK O, IOBpPeJa, LLITO je O NpecyLHe BaXXHOCTHU 3a lbUXOBY Kapujepy.

3AK/bYYAK

Pa3Boj eKcIJI03MBHE CHare U NpeBeHLWja MOBPE/A ¥ aJICKOM CKHjalby CYy K/bYYHU GAKTOPU KOjU
JUPEKTHO YTHUYY Ha nepdopMaHCe CKHjalla U HUXOBO 3/paBJsbe. EKCIIJIO3MBHA CHara, Kao OCHOBA 3a
Op30 pearoBame Ha IPOMeHe TepeHa, MaHeBpUCcambe U U3BoOherme CKOKOBA, MOKe 3Ha4ajHO N060/bIIATH
TeXHUKY U pe3yJiTaTe cKWjama. [[1MOMeTpujcKU TpPeHUHT, TPeHUHT ca onTepehemwmeM, Kao U paj Ha
aruJHOCTH U Gp3UHH, UT'Pajy BaXKHY YJIOTY y pa3B0Ojy OBUX CIIOCOOHOCTH.

MebyTHM, ckHjarbe Kao BUCOKO PU3W4YaH CIOPT MoJpa3dyMeBa U BeJHUKH MOTEHLUjasl 3a NOBpeJe.
[IpaBu/HO BoleHa pexabu/MTaLMja U NpeBEeHTHBHE Mepe, Kao LITO Cy jayawe MuULIMha, UCTe3ambe,
TeXHUKa CKUjama, Kao U Kopulluheme ajleKBaTHe ONpeMe, MOy 3HauajHO CMamkbUTH PU3UK OJ TOBpeJa
Y yb6p3aTH ollopaBaK HAaKOH bUX. UHTerpanyjoM 0BUX Mepa y TPEHAXKHU MPOLeC, CKMjalllkd MOTYy He caMo
CMamUTH 1IaHCe 3a NoBpeJe, Beh U mo6ospliaTy cBoje nepdopMaHce Ha CTa3H.

Tume wto ce yHanpebyjy ¢usnuke cnoco6HOCTH U MUHUMU3UPAjy PU3SHUILM 0] TOBPeJa, CKUjallX Cy
y CTamwy Jila u3JpKe BeJUKU QU3UYKU HANOP KOjU 0Baj CHOPT 3axTeBa, Te Ja HAacTaBe ca BUCOKHUM
neppopMaHcaMa, Kako Ha TPeHMH3UMa, TaKO U Ha TakMHUuewruMa. CTora, MCTOBpEMEHH paj, Ha pa3Bojy
eKCIIJIO3UBHE CHare W INpeBeHLUjU NOBpeJa YHHU OCHOBHY CTpaTerujy 3a yCHellHy W Ayropo4Hy
CKHjallKy Kapujepy.
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DEVELOPMENT OF EXPLOSIVE POWER IN ALPINE SKIERS
Dimitrijevi¢ Danilo, HadZi Vidakovi¢ Marija

Abstract: The development of explosive strength in skiers is a key factor in enhancing sports performance, particularly
in disciplines that require fast and powerful movements, such as alpine skiing, ski cross, ski jumping, and Nordic
disciplines. This paper analyzes the importance of explosive strength in the context of the dynamic and technical
demands of skiing, exploring optimal training methods for its improvement. The focus is placed on various forms of
training, including plyometric exercises, strength training with resistance, speed training, and specific exercises that
simulate skiing movements. Special attention is given to neuromuscular adaptation, the activation of fast-twitch
muscle fibers, the development of lower-body strength, and core stabilization. Additionally, the role of balance,
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coordination, and flexibility is examined in the context of injury prevention and overall movement efficiency. The paper
also includes an analysis of the impact of training periodization, load planning, and recovery on the long-term
development of explosive strength. Through a review of contemporary research and practical examples from elite
skiers’ training, recommendations for optimal training programs are presented. The aim of this paper is to provide
scientifically based guidelines for improving explosive strength in skiers, which directly contributes to better sports
performance and a reduced risk of injury.

Key words: Explosive power, alpine skiing, plyometric training, sports performance, injury prevention
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BILATERALNI TRANSFER U RAZVOJU MOTORIKE DECE PRIMENOM SPORTSKIH
IGARA I FIZICKE AKTIVNOSTI

Petrovi¢ Lana?, Koci¢ Jadranka?
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Sazetak: Redovno ucestvovanje u fizickim aktivnostima, poput sportskih igara i vezbi koje angaZuju oba uda, igra
klju¢nu ulogu u razvoju bilateralnog transfera kod dece. Kroz takve aktivnosti, deca sticu sposobnost da prenesu
vestine i pokrete naucene i na jednu i na drugu stranu, ruku ili nogu, §to moZe biti od vitalnog znacaja za poboljsanje
motoricke koordinacije i performanse u razli¢itim aktivnostima. Cilj ovog sistematsko preglednog rada bio je da na
osnovu dosadasnjih istraZivanja utvrdi efekte primene sportskih igara i drugih vrsta fizickih aktivnosti na bilaterlani
transfer u razvoju motorike dece. Podaci istraZivanja prikupljeni su uzimajuci u obzir kriterijume za ukljucivanje i
isklju¢ivanje na PubMed-u, Web of Science-u i Google Scholar-u. Kao rezultat evaluacije sprovedene u okviru
kriterijuma ukljucenja i iskljuenja, dvanaest (N= 12) originalnih naucnih studija ukljuceno je u ovo istraZivanje.
Glavni nalazi istraZivanja ukazuju da programi bilateralnog transfera, koji ukljucuju elementarne igre ili
programirane sesije vezbanja, kao i programirane vezbe fudbala, pozitivno uticu na bilateralni transfer dece starosti
3-12 godina. Ovi nalazi su u skladu sa rezultatima prethodnih istraZivanja, koja su takode analizirana, a koja su
radena sa odraslima i sugerisu da se kratkorocni ili dugorocni transfer sa jedne na drugu stranu tela moZe postic¢i kod
Sirokog spektra uzrasnih grupa.

Kljucne reci: bilateralni tranfer, poboljSanje, motoricke sposobnosti, motoricki razvoj.

UuvoD

Sposobnost osobe da naudi ili izvede odredenu veStinu sa jednim ekstremitetom koji je naucen sa
suprotnim ekstremitetom uopsSteno se naziva bilateralni transfer (BT) (Ammons, 1958). Deca pokazuju
viSe ili manje izrazenu motoricku lateralnost koja se odrazava u preferiranom delu tela (dominantnom
delu) (Bozkurt, Coban, Demircan, 2020). lako se sticanje motorickih veStina uglavnom obavlja
dominantnom stranom tela, situaciona akcija ne samo dominantnom ve¢ i nedominantnom stranom tela
od vitalnog je znacaja za mnoge sportske igre (Bozkurt i sar., 2020). Sposobnost da se nauci odredena
vestina lakSe sa jednom rukom ili nogom nakon Sto je veStina naucena sa suprotnom rukom ili nogom
povezana je sa onim $to se naziva BT (Magill, 1993), kao Sto je ve¢ spomenuto. Ovo je najrazumniji nacin
za ubrzanje procesa individualnog uspeha u u¢enju. Cinjenica da po¢etna praksa motori¢kog zadatka sa
jednom stranom tela dovodi do kasnijeg izvodenja sa drugom stranom tela pokazana je u mnogim
studijama koje su istrazivale pokrete gornjih i donjih ekstremiteta (Teixeira, Silva, & Carvalho, 2008).
Medutim, samo nekoliko studija istrazilo je bilateralnu praksu sportskih vestina za donje ekstremitete
ili ukljucilo iskusne sportiste posebno u ekipnim sportovima, a malobrojne studije koje su pronadene
ukazuju na nekonzistentne rezultate. Vecina studija istrazuje populaciju nesportista (Erdil i sar., 2016;
Chenisar., 2023; Hussain i sar., 2022; Byrd i sar., 2000; Liu i sar., 2005; Akbari i sar., 2009; Bellows i sar.,
2013; Rajovi¢ i sar., 2016; Magallon i sar., 2016; Wang i sar., 2020; Bozkurt i sar., 2020; Ljubici¢ i sar.,
2022). S tim u vezi, iako ove studije ne istazuju bilateralni transfer kod deca koja su ve¢ uklju¢ena u sport
one mogu pruziti sliku o BT kod deca ukoliko Zele da se kasnije ukljuce u sport, Sto mozZe olaksati proces
ucenja odredenih tehnickih elemenata.

Pomenute studije (Chen i sar., 2023; Hussain i sar., 2022; Byrd i sar., 2000; Liu i sar., 2005; Akbari i
sar., 2009; Bellows i sar., 2013; Rajovi¢ i sar., 2016; Magallén i sar., 2016; Wang i sar., 2020; Bozkurt i
sar., 2020; LjubiCi¢ i sar., 2022) pokazale su da programi bilateralnog transfera, koji ukljucuju
elementarne igre ili veZbe koje podsticu koriS¢enje dominatne i nedominatne strane, pozitivno uti¢u na
bilateralni transfer dece uzrasta od 3-12 godina.

Uprkos ociglednom znacaju bilateralnog transfera za izvodenje nekih vrsta sportskih vestina,
istrazivaci u sportskim naukama do sada su samo sporadicno istrazivali bilateralni transfer. Studije koje
istrazuju bilateralni transfer motorickih vestina uglavnom su ukljucivale unapred odredeni, fiksni
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kriterijum ucenja za sve ispitaniek (Hicks, Gualtieri, & Schroeder, 1983). Veéina ovih istrazivanja
koristila je perceptualno-motoricke zadatke, kao Sto su zadaci s ogledalima i rotaciono pracenje
(Grignon, 1985). S tim u vezi, ovaj rad ima prednost u tome $to sistematizuje liteaturu koja istrazuje
efekte igarai drugih vrsta fizickih aktivnost na bilateralni tranfer u razvoju dece. Povodom toga, cilj ovog
rada bio je da, na osnovu dosadasnjih istrazivanja, utvrdi efekte primene igara i drugih vrsta fizickih
aktivnosti na bilaterlani transfer u razvoju motorike dece.

METODE

Ovo istrazivanje je dizajnirano koriS¢enjem tehnike sistematskog pregleda literature. Podaci
istrazivanja prikupljeni su uzimajuci u obzir kriterijume ukljucenja i iskljucenja istrazivanja objavljenih
kao rezultat pretrage sprovedene koris¢enjem klju¢nih reci "bilateralni tranfer, razvoj, motorika, deca"
na sprskom i engleskom jeziku. Pretraga je izvrSena na Web of Science, Google Scholar i PubMed bazama
podataka u elektronskom okruzenju izmedu 01.04. 2024. i 10.05.2024. U skladu sa smernicama
Preferred Reporting Items for Systematic Reviews and Meta-Analysis (PRISMA) (Moher, Liberati,
Tetzlaff, Altman, 2009) (Figura 1.).

Kriterijumi uklju¢ivanja:

= Uzorak ispitanika treba da se sastoji od dece;

= [straZivanje mora primenjivati program fizickog veZbanja ili elementarnih igara;

= U istrazivanju moraju biti prikazani testovi koji procenjuju bilateralni transfer kod dece;

= Istrazivanje treba da bude objavljeno kao ¢lanak na engleskom jeziku ili srpskom jeziku u periodu
izmedu 2013.1 2024. godine;

= [strazivanje treba da bude objavljeno kao originalni ¢lanak u celosti na engleskom ili srpskom
jeziku.

Kriterijumi za iskljucivanje:
= Uzorak starijih adolescenata ili odraslih;
= [strazivanje ne sadrZzi nikakav oblik fizicke aktivnosti/pokreta;
= I[strazivanje ne sadrZi testove za bilateralni transfer;
= (Objavljeno pre 2013. godine;
= (lanci u kojima je dostupan samo apstrakt ili sistematski pregledi nisu uklju¢eni u istraZivanje.

Figura 1. Tok pretraZivanja baza podataka
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Na osnovu klju¢nih re¢i identifikovano je 345 radova. Citanjem saZetaka izdvojenih radova isklju¢eno
je 78 radova (provere naslova, duplikati, sistematska istrazivanja). U dalju analizu uslo je 70 radova gde
je 20 rada isklju¢eno zbog nedostupnosti testova, 4 rada zbog stranog jezika i 34 radova zbog
ukljucujucih kriterijuma vezanih za uzrast.U konac¢nu analizu uslo je 12 radova u kojima su se utvrdivali
efekte primene igara i drugih vrsta fizickih aktivnosti na bilaterlani transfer u razvoju motorike dece.

REZULTATI ISTRAZIVANjA

U ovom delu su prikazani rezultati dosadasnjih istraZivanja na datu temu. IstraZivanja su detaljno
analizirana i prikazana na slede¢i nacin: prvi autor na radu i godina publikovanja rada; uzorak, ond.
osnovni parametri ispitanika koji u€estvuju u istrazivanju; eksperimentalni program (trajanje programa
i veZbe koje su bile primenjivane tokom istog); rezultati do kojih su istraZivaci dosli tokom istraZivanja.

Tabela 1 Rezultati dosadasnjih istrazivanja

Autor i god. Uzorak Eksperimentalni program Rezultati istrazivanja
18 nedelja, 4 puta nedeljno, 15- Intervencija je dovela do znacajni
Bellows i sar N=201 20 min, 72 sesija ukupno. promena u BT kod dece u EG (p=
(2013) ' 3-5 god. Trcanje, skokovi, manipulativni .001) i bila je jak prediktor za dobar
EG=103 KG=98 zadaci, vezbe stabilizacije, motoricki razvoj
veZbe sa loptom
N= 45 6 meseci, 2 puta nedeljno Deca iz EG su imala bolji BT, (p=
Rajovic¢i sar. 4-_6 od (Elementarne igre koje su se .004), dok nisu postojale razlike u
(2016) god. primenjivale u vrticu) drugim MS na IT i FT (KG regularna
EG= 23 KG= 22 FA)
8 nedelja. Elementi u fudbalu Nisu postojale znacajne razlike na IT i
o N=80 (dribilnig, Zogliranje, FT kod ispitanika. Autori
Erdil i sar. VAV . .
(2016) 11-12 god. dodavanje, Sutiranje, Sutiranje  pretpostavljaju da je prethodno
EG=80 preko Zivog zida) ucesce u treningu fudbala dovelo do
dobrog razvoja BT-a
N=90 20 sesija motorickih zadataka Postojale su znacajne razlike na testu
Magallén i sar. P koordinacije (10 dominatnom  BT-a kod EG, $to ukazuje da bilaterlne
6-12 god. . o s .
(2016) 10 nedominatnom rukom) vezbe imaju pozitivan akutni efekat
EG=45KG=45 R
na koordinaciju (p=.01)
6-nedelja, 2 puta nedeljno po Deca iz eksperimentalne grupe su
: N=62 . s . . :
Stanley i sar. 3-5 00d 20 min u vrti¢ima imala znacajan BT nakon 6 nedelja
(2016) 5 VeZbe skokova (6 vrsta veZbanja uz pomoc¢ vezbi koje se
EG=32 KG= 32 :
skokova) sastoje od skokova
25 sesija vezbi motoricke Nakon 25 sesija postojale su znacajne
. N=51 T N . o "
Bellows i sar 3.5 ood koordinacije, tr¢anja, vezbe razlike u testiranim varijablama BT
(2017) god. snage, ravnoteze (ravnoteza, koordinacija) kod EG (p=
EG=26 KG 25 L
Kontolisanje predmeta .05)
5 nedelja, 2 puta nedeljno po 20 Nakon 5 nedelja deca iz EG su imala
: N=111 . N Y .
Bonney i sar. 6-10 god minuta. VeZbe slaloma, znacajno poboljsanje BT u odnosu na
(2017) EG= 56 KG= 55 skokova, ravnoteze', Frcan]e S decu iz KG (p= 0.05)
promenom pravca ili smera
N= 268 Elementarne igre sa loptom Postojale su znacajne razlike na FT
Wang i sar. 3-_6 od (razlicite sportske igre sa ciljem kod dece iz EG u BT (koordinacija,
(2020) god. razvoja motorike. EP - 4 spretnost)

EG=134 KG= 134

nedelja, 2 puta po 30 min.

16 nedelja. Elementi u fudbalu

BT kod dece iz EG su bili znac¢ajno

. N=24 (dribilnig, Zogliranje, veci u odnosu na decu iz KG $to je
Bozkurti sar. SV .
(2020) 9-10 god. dodavanje, Sutiranje) veoma korisno u fudbalu (pogotovo
EG=12KG=12 pri pomenutim tehni¢kim

elementima)

46



12t [nternational Scientific Conference

3 EG (lopta - bacanje iznad
glave, bacanje ispod ruke,

Grupa EG3 pokazala je najbolje
rezultate na FT BT-a, $to ukazuje da je

N=103 L L . . .
Hussain i sar 7-10 god hvatanje i bacanje iznad glave ucestalost veZzbanja u razvojom
(2022) ' EG1= 26 .EGZ— 26 ili ispod ruke). Svi uCesnicisu  periodu bitan faktor za poboljSanje
EG3: 26 KG—_25 radili (4 x 20 = 80 po sesiji). BT
N - EG1: 10; EG2 - 15; EG3- 20
sesija
2h nedeljno, 12 nedelja Deca koja su bila u EG imala su bolje
N= 74 (jednonozni skokovi, bo¢ni rezultate na testovima BT (bilateralne
Ljubici¢ i sar. 7__12 od skokovi, prepone, naskoci na koordinacije) (p=.05) . Autori
2022 go¢. platforme, doskoci na strunjace, ukazuju da je primena ova vezbi bitna
EG=37 KG= 37
- - skok uvis, skok udalj...) za simetri¢ne neuromuskularne
benefite kod dece
Pratili su povezanost izmedu Deca koja su ¢eS¢e ucestovala u
Chen i sar N=174 primene igara sa loptom i igrama (sa ili bez lopte) imali su ve¢i
) 3-6 god. bilaterlanog transfera kod dece stepen BT u odnosu na decu koja nisu
(2023) 5 5
EG=174 iz Kine tokom perioda od 6 bila uklju¢ena u igre (p=.05)

meseci

Legenda: N - broj ispitanika; EG - eksperimentalna grupa; KG - kontrolna grupa; IT - incijalno testiranje; FT - finalno testiranje;
BT - bilateralni transfer; EP - eksperimentalni program; MS - motoric¢ke sposobnosti, FA - fizicka aktivnost, EI - elementarne
igre.

Sagledavaju¢i pregledane i analizirane radove u tabeli 1, moze se zakljuciti da broj ispitanika nije
varirao u velikim vrednostima od istrazivanja do istrazivanja. Najmanji broj od 24 ispitanika bio je u
studiji Bozkurt i sar. (2020), dok je najveci broj ispitanika bio u istrazivanju Bellows i sar. (2013), 201
ispitanik. Kada sagledamo uzrastne karateristike ispitanika, tj. starost, moZe se uvideti da su u
analiziranim studijama bili prisutni ispitanici razli¢itog uzrasta/starosti, u rasponu od 3-12 godina.
Najmladi uzorak bio je prisutan u radu Bellows i sar. (2013) sa samo 3 godina starosti, dok je starosna
grupa od 12 godina primecena u radovima (Erdil i sar., 2016; Magalldn i sar., 2016; Ljubicic i sar., 2022).
U dve studija ispitanici su Cinili samo ekperimentalnu grupu (EG) (Erdil i sar., 2016; Chen i sar., 2023),
dok je studija Hussain i sar. (2022) imala 3 EG i jednu kontrolnu grupu (KG). Preostalih 9 studija
ispitanike su podelili u EG i KG (Stanley i sar., 2016; Bellows i sar., 2017; Bonney i sar., 2017; Bellows i
sar., 2013; Rajovi¢ i sar., 2016; Magall6n i sar., 2016; Wang i sar., 2020; Bozkurt i sar., 2020; Ljubicic i
sar., 2022). Dakle, na osnovu cilja istrazivanja ukupno je prikupljeno i analizirano 12 originalnih nau¢nih
studija na datu temu. Na osnovu rezultata prikazanih u tabeli (Tabela 1) moZe se uvideti da programi
bilateralnog transfera, koji ukljucuju elementarne igre ili vezbe koje podsticu koriS¢enje dominatne i
nedominatne strane, pozitivno uti¢u na bilateralni transfer dece uzrasta od 3-12 godina.

DISKUSIJA

Cilj ovog rada bio je da pregleda literaturu koja istrazuje bilaterlani transfer u razvoju motorike dece
primenom igara i drugih vrsta fizickih aktivnosti. Na osnovu toga nadeno je, i detaljno analizirano, 12
originalnih nau¢nih studija usko vezanih za datu tematiku. Glavni nalazi ove studije sugeriSu da programi
bilateralnog transfera, koji ukljucuju elementarne igre ili vezbe koje podsticu koris¢enje dominatne i
nedominatne strane, pozitivno uti¢u na bilateralni transfer dece uzrasta od 3-12 godina. ,BeleZenje“
trenutnog BT u skladu je sa rezultatima prethodnih studija sa odraslima (Chavez & Coker, 2000) i
sugeriSe da se kratkoroCni transfer sa jednog na drugi ekstremitet moze posti¢i kod Sirokog spektra
uzrasnih grupa.

Redovno ucestvovanje u fizickim aktivnostima, poput sportskih igara i vezbi koje angaZuju oba uda,
igra klju¢nu ulogu u razvoju bilateralnog transfera kod dece. Kroz takve aktivnosti, deca sti¢u sposobnost
da prenesu veStine i pokrete naucene na jednom udu na drugi, Sto mozZe biti od vitalnog znacaja za
njihovu motoricku koordinaciju i performanse u razli¢itim aktivnostima (Kohl & Roenker, 1980; Rouissi
isar., 2016). S tim u vezi, svi radovi prikazani u tabeli (Tabela 1.) istraZzuju upravo bilateralni transfer u
razvoju motorike dece usled primene fizickih aktivnosti, programa fizickog vezbanja ili decije igre u cilju
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poboljSanja motorike kod dece uzrasta 3-12 godina. Stanley i sar. (2016) su primenjivali 6-nedeljni
program vezbi skokova u vrti¢ima i otkrili da je EG imala znacajan BT nakon 6 nedelja. Bonney i sar.
(2017) su nakon 5 nedelja vezbanja slaloma, skokova, vezbi ravnoteZe i tr€anja s promenom smera i
pravca utvrdili da su deca starosti 6-10 godina poboljsala BT. Bellows i sar. (2017) su utvrdili da nakon
25 sesija kombinovanih vezbi (motoricka koordinacija, snaga, ravnoteza, trcanje i kontrolisanje
predmeta) deca imala znacajan BT. Ljubici¢ i sar. (2022) su na uzorku starosti od 7-12 god., primenom
dvanaesto-nedeljnog programa koji ukljucuje: jednonozni skokovi, bo¢ni skokovi, prepone, naskoci na
platforme, doskoci na strunjace, skok uvis i skok udalj, utvrdili da dolazi do poboljSanja bilateralne
koordinacije. S druge strane, Magallén i sar. (2016) su primenili 20 sesija motorickih zadataka
koordinacije na istom uzrastu i utvrdili isto Sto i Ljubici¢ i sar. (2022). Hussain i sar. (2022) su primenili:
bacanje iznad glave, bacanje ispod ruke, hvatanje i bacanje iznad glave ili ispod ruke kod 3 EG i utvrdili
da je BT znacajan, nezavisno od broja sesija u rasponu od 10-20 sesija, $to ukazuje na akutni efekat ovih
vezbi na BT.

Redovno ucestvovanje u elementarnim igrama, kao $to su trcanje, skakanje, igre sa loptom i druge
aktivnosti koje zahtevaju angaZovanje oba uda, igra vaZnu ulogu u razvoju bilateralnog transfera kod
dece (Wang i sar., 2020). Kroz ove igre, deca sticu sposobnost da prenesu vestine i pokrete naucene na
jednom udu na drugi, $to doprinosi razvoju motoricke koordinacije i spretnosti. Stoga je podrzavanje
uceSca dece u elementarnim igrama klju¢no za njihov celokupni razvoj motorickih veStina (Tousi,
Emami, Hoseini, 2012). Nekoliko radova su anazalirala efekte elementarnih igara na BT (Wang i sar.,,
2020; Rajovic i sar.,2016) na uzorku dece starosti od 4-6 godina. Bellows i sar. (2013) su, na mladom
uzorku od 3-5 godina, primenili program od 18 nedelja, 4 puta nedeljno, 15-20 min (tréanje, skokovi,
manipulativni zadaci, vezbe stabilizacije, vezbe sa loptom, Sto je dovelo do znacajnog BT kod dece iz EG.
Wang i sar. (2020) su na uzorku starosti 3-6 godina ukazali da elementarne igre sa loptom znacajno uticu
na BT kod ove dece na akutnom nivou.

UceS¢e u programima fudbala moze znacajno doprineti razvoju bilateralnog transfera kod dece,
bududi da ovaj sport zahteva koriS¢enje obe noge u razli¢itim situacijama tokom igre. Kroz veZbanje
osnovnih fudbalskih vesStina poput driblanja, dodavanja i Sutiranja lopte, deca mogu poboljsati
koordinaciju i spretnost obe strane svog tela (Witkowski i sar., 2011). Nekolicina studija u ovom
preglednom radu bavilo se efektima programa fudbala na BT kod dece uzrasta 9-12 godina (Bozkurt i
sar., 2020; Erdil i sar., 2016). Naime, Bozkurt i sar. (2020) utvrdili su da je program fudbala u trajanju od
16 nedelja (dribilnig, Zogliranje, dodavanje, Sutiranje) doveo do znacajnog BT kod dece uzrasta 9-10
godina. S druge strane, Erdil i sar. (2016) utvrdili su, na uzorku starosti 11-12 godina da je osmonedeljni
program fudbala sa sli¢cnim elementima doveo do poboljsanja BT, $to znaci da su rezultati studija radenih
na ovu konkretnu temu saglasni, kao $to je slucaj i sa populacijom adolescenata (Witkowski i sar., 2011).
Na kraju, Chen i sar. (2023) pratili su povezanost izmedu primene igara sa loptom i bilaterlanog
transfera kod dece iz Kine tokom perioda od 6 meseci i utvrdili da deca koja su ¢eS¢e ucestovala u igrama
(saili bez lopte) imali su veéi stepen BT.

Ovo istrazivanje ima nekoliko nedostataka koji su vredni pomena. Prvo, postoji mali broj studija koji
ispituje bilateralni transfer prilikom koriséenja razli¢itih programa, prema nasem saznanju. Drugo,
nehomogenost programa koji su koris¢eni ne dozvoljavaju nam da izvr§imo meta-analizu i utvrdimo
velic¢ine efekata za odredeni program.

ZAKLJUCAK

Cilj ovog istrazivanja je bio da pregleda relevantnu literaturu koja se bavi istrazivanjem bilateralnog
transfera u razvoju motorike dece kroz primenu igara i drugih fizickih aktivnosti. Na osnovu pregleda
literature, analizirano je 12 originalnih nauc¢nih studija koje se usko ticu ovog konkretnog podrucja
istrazivanja. Glavni zakljucci ovog istrazivanja ukazuju da programi bilateralnog transfera, koji ukljucuju
osnovne igre ili vezbe koje podsticu koriS¢enje obe strane tela, pozitivno uti¢u na bilateralni transfer kod
dece u dobi od 3 do 12 godina. Ovi nalazi su u skladu sa rezultatima ranijih studija sa odraslima i sugeriSu
da se kratkorocni transfer sa jednog na drugi ekstremitet moze postici kod razlicitih uzrasnih grupa.
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BILATERAL TRANSFER IN CHILDREN'S MOTOR DEVELOPMENT USING SPORTS
GAMES AND PHYSICAL ACTIVITY

Petrovic¢ Lana, Koci¢ Jadranka

Abstract: Regular participation in physical activities, such as sports games and exercises that engage both limbs, plays
a key role in the development of bilateral transfer in children. Through such activities, children gain the ability to
transfer the skills and movements learned to both sides, arms and legs, which can be vital for improving motor
coordination and performance in various activities. The goal of this systematic review was to determine, based on
previous research, the effects of the application of sports games and other types of physical activities on bilateral
transfer in the development of children's motor skills. Research data were collected taking into account inclusion and
exclusion criteria on PubMed, Web of Science and Google Scholar. As a result of the evaluation carried out within the
inclusion and exclusion criteria, twelve (N= 12) original scientific studies were included in this research. The main
findings of the research indicate that bilateral transfer programs, which include elementary games or programmed
practice sessions, as well as programmed soccer exercises, have a positive effect on the bilateral transfer of children
aged 3-12 years. These findings are consistent with the results of previous research, which was also analyzed, that was
done with adults and suggests that short-term or long-term side-to-side transfer can be achieved in a wide range of
age groups.

Key words: bilateral transfer, improvement, motor skills, motor development.
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THE IMPACT OF RECREATIONAL FOOTBALL ON BODY COMPOSITION,
FUNCTIONAL AND MOTOR ABILITIES - SYSTEMATIC REVIEW
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Abstract: Recreational football is a versatile and intense form of physical activity that can be considered an excellent
alternative to traditional continuous exercise forms such as running, cycling, and swimming. This type of exercise offers
numerous health benefits, including improvements in body composition, functional abilities, and motor skills. The aim
of this paper is to provide a systematic review of existing research on the impact of recreational football on body
composition, functional, and motor abilities. By analyzing data from relevant scientific databases such as Google
Scholar, SCOPUS, and the Serbian Citation Index, studies examining the effects of recreational football in different
populations, including children, adults, and the elderly, were included. The results of numerous studies indicate that
recreational football can lead to a reduction in body fat, an increase in muscle mass, and improvements in
cardiorespiratory endurance. Additionally, this form of physical activity contributes to enhanced coordination, speed,
agility, and explosive power. The conclusion of this research is that recreational football is a highly effective form of
physical activity that can contribute to the improvement of health and physical abilities, regardless of age, gender, or
fitness level. It’s diversity makes it an attractive type of training that not only enhances physical parameters but also
encourages social interaction and the long-term adoption of an active lifestyle.

Key words: football, recreation, motor abilities, functional abilities, body composition.

INTRODUCTION

Structurally, football is a highly complex and intricate game. It belongs to the group of polystructural
acyclic movements with a high level of complexity. It is a sport characterized by numerous complex
movements, including both acyclic and cyclic movements of high volume and intensity. Since its
inception, football has continuously evolved, both as a whole and in the transformation of individuals as
integral and indivisible elements of the game (Joksimovi¢, 2002). The current level of football
development is marked by great dynamism and a high pace of play, which require players to have
exceptional physical conditioning, a high level of movement technique, tactical maturity, and
psychological stability. Alongside the development of football, the importance of conditioning training
has increased, particularly concerning the pace, speed, and dynamism of the game, as well as its technical
and tactical demands. Physical preparation in modern football is highly emphasized, especially at elite
competitive levels. However, physical conditioning must always be considered within the context of
football and not as a separate goal.

Recreational football is one of the most popular sports in the world, with over 200 million active
participants. Therefore, it should be utilized to promote sports participation on a global scale, as a lack
of time and motivation are key factors contributing to physical inactivity. As such, it fosters socialization
and provides a motivational boost to participants (Elbe et al., 2010).

Recreational football serves as a suitable alternative to continuous exercises such as running, cycling,
swimming, or other activities that improve the cardiorespiratory system (Castagna et al.,, 2007). In
untrained men, it significantly improves maximal aerobic power, blood pressure, muscle capillarization,
and intermittent exercise performance. These effects are similar to interval training and more
pronounced than those of continuous moderate-intensity running and strength training. It effectively
stimulates musculoskeletal, metabolic, and cardiovascular adaptations important for health, thereby
reducing the risk of diseases associated with modern lifestyles (Krustrup et al., 2010). The structure of
recreational football promotes socialization, and the nature of the game itself is motivating for
participants. This form of training can help individuals stay motivated, persist in exercise, and improve
their health (Elbe, Strahler, Krustrup, Wikman, & Stelter, 2010). This type of exercise is intense and
versatile, involving multiple actions and significant, unexpected impacts. It is assumed that recreational
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football is beneficial for bone health maintenance and modeling (Milanovi¢ et al., 2022). The primary
goal of every football training session must be to enhance players’ performance capacity. If a match is
the best form of training, then conversely, a good training session should have the characteristics of a
match (Joksimovi¢, 2002).

Body composition and nutritional status are crucial factors for an athlete's health and performance.
Body composition refers to the structure of the organism, represented by the grouping of measurable
segments that make it up. While not every characteristic of body composition is expected to play a role
in optimal professional and recreational football performance, lower levels of body fat and higher muscle
mass are desirable for optimal sports results (Rienzi et al.,, 2000; Gil et al.,, 2007). It is known that
morphological characteristics are determined by endogenous factors, while exogenous factors play a
significant role in the expression of genetically defined ranges. It is important to note that physical
activity is the most effective and popular external factor for inducing morphological adaptations in the
body. In this context, the proper and adequate application of training, as well as the formation of
recreational and sports training habits, is of great significance (Malacko et al., 2015).

RESEARCH METHOD

The following databases were used for literature collection: Google Scholar, PubMed, SCI Index,
ResearchGate, as well as other relevant literature that could address the research question. The
keywords used during the search included: football, recreation, motor skills, functional abilities, body
composition, recreational football, amateur soccer, body composition, fat percentage, muscle mass,
functional abilities, cardiorespiratory fitness, VO2 max, and motor skills.

The research focused on studies published between 2014 and 2024. The selected studies were read
and analyzed. To be included in the final analysis, they had to meet three criteria: they had to be
experimental in nature, related to recreational football, and published between 2014 and 2024. A
descriptive method was used for collecting and reviewing previous research, in parallel with theoretical
analysis.

Procedure

The selection of studies was based on titles and keywords. Three criteria were applied for selection.
The first criterion focused on the research topic, specifically examining the impact of recreational
football on body composition, functional abilities, and motor skills. The second criterion required that
the studies be experimental in nature. The third criterion was that the studies had to be published
between 2014 and 2024. Within the specified time frame, twelve studies closely related to the research
topic met the criteria for further consideration.

Figure 1 illustrates the process of collecting, analyzing, and eliminating identified scientific studies.

Database search results

245 140 papers were excluded:

- did not satisty the given topic

>

- duplicate works

h 4 - works published before 2014.

105 papers were further

analyzed based on their

abstracts
93 papers were further
excluded based on further
»| criteria:
L - overview research
N - abstract

12 papers met all the criteria for

further analysis
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RESULTS

Table 1 Overview of collected research and basic characteristics of the experimental treatment

Study Exercise Program Tests and Sample of Results
& Intensity tested participants
parametars
= FG-16 weeks of YYIE1, VO,max, 63-74years FG significantly improved VO2max and
D - recreational TTE (68.243.2)  endurance during intense efforts.
ﬁ 3 football (1.6x per HRwlk, HRrun, n=26 Recreational soccer may be an effective
g S week) + CG- La~, STS M alternative to strength training for improving
= = strength training aerobic endurance, functional strength, and
< (1.5x per week) cardiovascular efficiency in older adults.
12 months football Interviews, 39-71years, FG: 80%-89% continued playing soccer after
o —_ vs. 6 months thematic n=28, the program.
§ s football vs. 3 analysis, SDT, M Spinning/CrossFit: Only 15% kept training.
2 months ATLAS.ti Team sports like soccer better sustain long-
z = spinning/CrossFit software term activity in older men.
= FG-12 weeks of InBody 270, 60+ years Improved postural balance, aerobic
2 - football fitness YYIE1, SSBT, n=66, endurance, quality of life and mental well-
% 3 training (3x per 20-m sprint M/W being. There were no significant changes in
3 S week) test, WHOQOL- body composition or sprint performance.
- BREF,
= WEMWBS
= FG-12 months (2x  Echocardiograp  65-75 years Soccer training had superior effects to
8 - per week first 4 hy, VO2max, BP, (68.2+3.2) strength training in older inactive men.
> 3 months, after that lipid profile n=26, Improvements included cardiac structure,
s é 3x) of small-sided M functional parameters, and aerobic capacity.
5 football (3v3, 4v4,
v 5v5) vs SG, CG
FG-12 weeks of Tanita BC-418 20-40years The results show statistically significant
recreational analyzer, Kistler n=64, differences in the values of VO,max, half-
football (5v5, 3x Quattro Jump M squat jump, and flexibility. Recreational
?§ —_ per week) platform, soccer and continuous running improved
S el vs RG, CG COSMED Quark cardiovascular fitness and body composition,
8 Q b2 but only soccer training significantly
s~ spiroergometer, improved muscular fitness and flexibility.
Technogym
RUNRACE tape,
flexibility
= FG-12 weeks of BMI, VO2max, 20-40 years Recreational soccer and moderate-intensity
D - recreational Hrmax (Polar n=69, continuous running improve aerobic capacity
?E el football (3x per Team System), M and reduce body mass in untrained men.
= a week, CM], S], SRT Soccer training significantly improved
5 5v5/6v6/7v7),vs explosive power and flexibility.
S RG, CG
FG-12 weeks of InBody 720, 11-13 years The results showed that FG and HIITG
football (3x per CM], SRT, n=42, recorded significant improvements in
?E —_ week) vs. HIIT YYIE1, Polar M reducing body fat, increasing VO2max, as well
2 < training Team System as improving muscle strength and endurance,
§ & H7, BP and lower extremity explosive power. FG
&}

showed superior results. CG recorded an
increase in body mass, BMI and body fat
percentage.
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2~ FG-12 weeks of Rikli and Jones 61-80years A 12-week recreational soccer program
= 8N recreational Senior Fitness  (66+4) n=26, significantly improved:
§ & football (2x per test, BMI, BI, RD M - Lower body strength
5 week) vs CG - Agility and balance
[ -Aerobic endurance
Two studies: BMI ,BI, BP, 30-55years Study 1: One football training session per
Interrupted Time- VO,maks, n=52, week led to improvements in LDL cholesterol
. Series Design, lipidni profil M and VO,max, while two training sessions per
® Randomized (analiza Kkrvi) week further improved body mass, BMI and
[l Parallel Trial lipid profile.
g g -12 weeks of small Study 2: Both groups improved VO,max and
s & football 5v5 or lipid profile. No statistically significant
§ 6v6; FGLOW- 1x a difference  was found between them,
week; FGMOD-2x indicating that football training once a week
per week has positive effects on cardiovascular health
in inactive men.
FG-16 weeks of SDM, VS, SRT, 18-25years A 16-week recreational indoor soccer
_ small-sided AT, BMI, BI, RD n=60, program produced the following results:
b N football (5x per M/W Reduction in body fat, BMI, waist and hip
o . .
= Q week, 3v3, 4v4), vs circumference; Increase in muscle mass;
ol CG Improving aerobic endurance; Greater
explosive power of the lower extremities.
FG-12 weeks of WHOQOL-BREEF, 60+ years  Football has improved the quality of life of the
football (3x per WEMWSBS, Flow n=66, elderly, especially in the domain of perception
= week), vs CG Kurz Scale M/W of the environment (safety, availability of
2 - YYIE1, BMI, content, opportunities for socialization).
R Polar Teampro, There are also significant changes in postural
T InBody 270, BP, balance, VO,max,
E = The Standing The control group showed improvement on
7] Stork Balance the YYIE1 test.
Test, 20m
sprint.
FG- 6 weeks of Senior Fitness 60+ years  Significant reduction in body weight and BMI.
. football (2x per Test Manual, n=15, Increased satisfaction with competence and
® week) BM], 2.5 Up and M/W autonomy, reduced frustration of those needs.
o F Go Test, Chair No significant changes in physical fitness were
s8 SRT, 6 Minute noted except for body mass and BMI.
£2 Walking
2 Test, WHOQOL-
BREF, EMAPS,
BPNSF

M - Men; W - Women; n = Number of participants; FG - Football Group; CG - Control Group; RG - Running Group; SG- Strenght
training Group; BMI - Body Mass Index; SRT - Shuttle Run Test; SDM - Standing Long Jump; V] - Vertical Jump; AT -
Anthropometric Measurements; Bl - Bioelectrical Impedance; HD - Hand Dynamometer; VO,max - Maximal Aerobic Capacity
(Maximum Oxygen Consumption); S] - Squat Jump; CM] - Countermovement Jump with Arm Swing; BP - Blood Pressure; TTE
- Time to Exhaustion on a Bicycle; YYI1 - Yo-Yo Intermittent Endurance Test Level 1; HRmax - Maximum Heart Rate; HRwalk
- Heart Rate during Walking; Hrrun - Heart Rate during Running; La™ - Blood Lactate Concentration; STS - Sit-to-Stand Test;
WEMWBS - Warwick-Edinburgh Mental Wellbeing Scale; EMAPS - The Motivation for Physical Activity for Health Purposes
Scale; BPNSF - Basic Psychological Need Satisfaction and Frustration; SDT - Self-determination theory; SSBT - Standing Stork
Balance Test; SRT - Sit-and-Reach Test

DISCUSION

The aim of this study was to determine the impact of recreational football on body composition,
functional, and motor abilities based on existing literature. The research included 12 original scientific
papers that were thoroughly analyzed.

The results of this study confirm that recreational football has a significant impact on improving body
composition, functional, and motor abilities in various populations. Several studies included in the
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analysis showed that regular participation in recreational football can lead to a reduction in body fat, an
increase in muscle mass, and improvements in cardiovascular endurance (Milanovi¢ et al., 2015; Xu et
al, 2024). It is particularly important that recreational football offers benefits in terms of explosive
strength and agility, which are key factors for improving overall physical fitness.

Studies comparing football training with continuous aerobic exercise showed that the football group
had superior results in improving flexibility and lower limb strength (Milanovi¢ et al., 2015; Cvetkovi¢,
2018). These results suggest that recreational football can be an effective training method for increasing
functional capacity and reducing the risk of injury. Similarly, Duncan et al. (2022) demonstrated that a
12-week recreational football program in older adults improved lower body strength, agility, and aerobic
endurance. Regarding the older population, studies have shown that recreational football significantly
contributes to the improvement of postural balance, cardiovascular efficiency, and quality of life
(Randers et al., 2014; Skoradal et al., 2024).

Andersen et al. (2014) showed that recreational football could be an effective alternative to strength
training for improving aerobic endurance and functional strength in older adults. These findings are
particularly important as they suggest that football training not only helps maintain physical activity in
older adults but also improves their mental well-being, which is crucial for long-term health
preservation. Moreover, the aspect of socialization should not be overlooked. Socialization plays a key
role in maintaining motivation for physical activity. Research shows that team sports, such as
recreational football, encourage long-term commitment to exercise more than individual training
(Nielsen, 2014). Participants in football groups showed a higher degree of perseverance in physical
activity compared to those engaged in spinning and CrossFit, confirming the importance of collective
spirit in maintaining motivation.

Schmidt et al. (2014) demonstrated that football training has superior effects compared to strength
training in older adults, improving heart structure and aerobic capacity. On the other hand, Milanovic¢'s
(2015) research indicated that football training is more effective in improving muscular fitness and
flexibility compared to continuous running. Modena et al. (2023) investigated the effects of different
frequencies of football training and concluded that even one training session per week can improve
VO,max and lipid profile, while two sessions per week further improve body composition and BMI.
These results suggest that even minimal involvement in recreational football can have significant health
benefits.

Xu et al. (2024) showed that a 16-week small-sided football program significantly improved body
composition by reducing body fat and increasing muscle mass in young adults. Skoradal et al. (2024)
highlighted that football improves the quality of life in older adults, particularly in terms of socialization
and environmental perception.

Boithias et al. (2024) analyzed the short-term effects of recreational football in older adults and
found significant reductions in body weight and BMI, along with increased satisfaction with competence
and autonomy, but no significant changes in physical fitness.

Considering the results of all the analyzed studies, it can be concluded that recreational football
represents an effective form of physical activity that improves body composition, motor, and functional
abilities while also positively impacting mental health and socialization. Future research should focus on
the long-term effects of football training and potential strategies to optimize its benefits across different
populations.

CONCLUSION

Based on the results of the research, it can be concluded that recreational football represents an
extremely effective form of physical activity with numerous health benefits. This activity contributes to
the reduction of body fat, an increase in muscle mass, and improvement in cardiovascular endurance,
making it an attractive alternative to traditional forms of training. In addition to the physical benefits,
recreational football improves motor skills, such as agility, explosive strength, and balance, and is
especially beneficial for older adults as it positively affects their functional capacity and quality of life.

Besides the physiological advantages, an important aspect of recreational football is socialization,
which plays a key role in long-term motivation for physical activity. Studies have shown that participants
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in team sports, such as football, are more likely to remain committed to exercise compared to those who
practice individual forms of training. This social element contributes to mental well-being and a sense of
belonging, further enhancing the effectiveness of football training.

The conclusion of this research is that recreational football can significantly contribute to improving

health and physical abilities, regardless of age and fitness level. Its versatility and accessibility make it
an ideal choice for those who want to adopt an active and healthy lifestyle. Future research should focus
on the long-term effects of football training and strategies for its broader application across the
population.
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UTICA] REKREATIVNOG FUDBALA NA TELESNI SASTAV, FUNKCIONALNE I
MOTORICKE SPOSOBNOSTI - SISTEMATSKO PREGLEDNO ISTRAZIVANJE

Filipovi¢ Zaklina, Volas Dejan, MiloSevi¢ Nikola, Stankovi¢ Nemanja, Stanisavljevi¢ Ivan

SazZetak: Rekreativni fudbal predstavlja svestran i intenzivan oblik fizicke aktivnosti koji se moZe smatrati odlicnom
alternativom tradicionalnim oblicima kontinuiranog veZbanja kao $to su trcanje, voZnja bicikla i plivanje. Ovaj oblik
veZbanja nudi brojne zdravstvene koristi, ukljucujuci poboljsanje telesnog sastava, funkcionalnih sposobnosti i
motorickih vestina. Cilj ovog rada je da pruZi sistematski pregled postojecih istraZivanja o uticaju rekreativnog
fudbala na telesni sastav, funkcionalne i motoricke sposobnosti. Analizom podataka iz relevantnih naucnih baza kao
Sto su Google Scholar, SCOPUS i Srpski citatni indeks, obuhvaceni su radovi koji su ispitivali efekte rekreativnog fudbala
u razli¢itim populacijama, ukljuc¢ujuci decu, odrasle i starije osobe. Rezultati brojnih studija ukazuju da rekreativni
fudbal moZe dovesti do smanjenja telesne masti, poveéanja miSicne mase i unapredenja kardiorespiratorne
izdrZljivosti. Pored toga, ovaj vid fizicke aktivnosti doprinosi poboljSanju koordinacije, brzine, agilnosti i eksplozivne
snage. Zaklju¢ak ovog istraZivanja je da rekreativni fudbal predstavlja visoko efikasan oblik fizicke aktivnosti koji
moZe doprineti unapredenju zdravlja i fizickih sposobnosti, nezavisno od uzrasta, pola i nivoa fizicke pripremljenosti.
Njegova raznovrsnost ¢ini ga atraktivnim vidom treninga koji ne samo da pobolj$ava fizicke parametre, veé i podstice
drustvenu interakciju i dugorocno usvajanje aktivnog nacina Zivota.

Kljuéne reci: fudbal, rekreacija, motoricke sposobnosti, funkcionalne sposobnosti, telesni sastav.
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Abstract: The main aim of this research was to examine the relations between the constructs of the coach-created
motivational climate, satisfaction, and physical self-efficacy of adolescent football players. The sample included N =
128 football players, average age (M =17.46 years, SD = 1.09). Three measuring instruments were used: Perceived
Motivational Climate in Sport Questionnaire (PMCSQ-2; Duda, & Yin, 2000), Athlete Satisfaction Questionnaire (ASQ;
Riemer, & Chelladurai, 1998), and The Physical Self-Efficacy Scale (PSE; Ryckman, Robbins, Thornton, & Cantrell,
1982). Linear regression model was tested and it showed that the variables of perceived motivational climate oriented
towards learning (ff =.42, and § = .42, p <.01) are statistically significant partial predictors of criteria satisfaction and
perceived physical ability of young football players. The obtained findings point to the relevance of the insufficiently
examined phenomenon of the coach-created motivational climate, physical abilities, and satisfaction of cadet football
players. The final analysis includes the theoretical contribution of the results, limitations of the research, operational
implications, and the guidelines for future research.

Key words: Adolescence, Football, Cadets, Motivational climate, Favoring players

INTRODUCTION

The assessment of the coach-created motivational climate, satisfaction, and self-efficacy of young
athletes is one of the frequent subject matters of psychological research. Seeing how theoretical analyses
attribute much significance to the period of adolescence, the fact that a relatively small number of studies
have been conducted on adolescents is surprising. Most of the studies have been oriented towards the
period of childhood, maturity and old age (M. Ivanovi¢ & U. Ivanovi¢, 2012; Notario-Alonso, Prieto-Ayuso,
Garcia-Notario & Contreras-Jordan, 2022; Tusak, Corrado, Coco, Tusak, Zilavec, & Masten, 2022). The
findings of the aforementioned studies suggest that the coach-created motivational climate is an
important determinant of understanding the satisfaction and self-efficacy of an athlete. Internal
encouragement in sports is an important efficacy factor, so the aim of every coach is to govern the
training in such a way as to create a highly motivated athlete (Matsummoto & Takenaka, 2004). A coach
who values skills and cooperation creates a motivational climate oriented towards learning. In such an
atmosphere, athletes see that they are required to make an effort in order to develop their skills and that
triumph over the opponent is not the only point of training. Athletes perceive the coach as an individual
who respects them and gives them a unique support. On the other hand, the aforementioned authors
believe that if a coach emphasizes the importance of winning and has a negative attitude towards an
athlete who makes a mistake, he then creates a goal oriented atmosphere. In such cases, an athlete
perceives the coach as someone who monitors and therefore has different communication with peers.
That creates rivalry within a team, and team members focus on personal efficacy. The coach-created
motivational climate contributes significantly to athlete’s satisfaction (Baleti¢, 2022). If an athlete sees
that the coach’s attitude is oriented towards learning, then he or she will feel intrinsic motivation driven
by the satisfaction of improving one’s skills (Beck, 2003; Ivanovi¢ & Ivanovi¢, 2021b).

The period of adolescence is a phase between childhood and adulthood; it is a stage in which a person
reaches relative physical and mental maturity - cognitive, emotional, social, psychosexual, and moral
maturity in sports (Schmid, Gut, Yanagida, & Conzelmann, 2020). On the other hand, the same research
suggests that more than half of adolescents quit training within one year during that period. That would
be the reason to examine latent dimensions, the determinants which influence athlete’s satisfaction
(Baker, Schorer, & Wattie, 2018). According to the study (Adzhar, Abd Aziz, Zakaria, Osman, & Azmi
2019) satisfaction is regarded as a result of intensive and intense mental state which correlates to
experience in sports. The findings of this study suggest that an athlete’s satisfaction is a relevant factor
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in his attention, achievement, and good life. If an athlete is satisfied with his motor skills and the coach’s
methods to help him reach his maximum psychophysical potential, he will keep achieving success as a
competitor. During adolescence, an athlete will specialize for specific branch of sports (Kliethermes et
al,, 2021). Training at the higher level happens during the time of adolescence, as these studies suggest.
In order to achieve significant results, an athlete must always train. Training is a process focused on
developing physical strength and improving technique and sports is not just a game but a chance for it
to be a profession. Therefore, one of the deciding transformations happening during adolescence is
perceiving social relations such as communication with peers and coach; social relations change in a
positive way, communication with parents loses its significance and the coach becomes the most
important person in an athlete’s life because the coach is the one that spends most time with an athlete.
In addition, at that age, the coach represents a strong personality with affective attachment who has the
aim to influence the development of an adolescent and motivate him to achieve success and satisfaction
in sports (Bailey, Cope, & Pearce, 2013; M. Ivanovi¢, Milosavljevi¢, & U. Ivanovi¢, 2017). Apart from
motivational atmosphere, perception of self-efficacy is an important factor of athlete’s satisfaction
(Wilczynska, Walczak-Koztowska, Alarcon, Zakrzewska, & Jaenes, 2022). The aforementioned authors
define self-efficacy as the self-evaluation of personal success, competence, and organization of activities
that are meant to help achieve athletic success. They believe that the construct motivation significantly
includes treatment, internal motivation, and achievement is sports. The dimension of confidence is one’s
own body represents belief in oneself when one needs to present to others skills and physical
characteristics, for example speed, strength, coordination, etc. (Reynders, Vansteenkiste, & Van
Puyenbroeck, 2019). Athletes who better manifest physical skills and self-efficacy have a higher level of
satisfaction, and physical self-efficacy is a relevant factor in athletic achievement and minimizing anxiety
(Sklett, Loras, & Sigmundsson, 2018).

The period of adolescence is characterized by morphological changes such as growth spurt, increase
in body mass, tendon and muscle lengthening which manifests itself as disproportionate body
constitution (Lipshits-Braziler, Amram-Vaknin, Pesin-Michael, & Tatar, 2022). The same authors claim
that such age is also characterized by secondary sex characteristics, and due to fast and disproportionate
growth a disbalance in body image occurs. Hence, due to all the psychophysical transformations athletes
focus on intense work-out, and the athletes who possess a high level of self-efficacy will see themselves
as more competent and efficient.

Keeping in mind the lack of research dealing with this phenomenon and the controversial data
obtained in the earlier studies, the aim of this research was to examine the interactions between the
variables of coach-created motivational climate, satisfaction, and physical self-efficacy in adolescent
football players. In accordance with the theoretical framework, empirical results, and the aim of this
research, two hypotheses were formulated: H; - the assumption is that the constructs of perceived
motivational climate oriented towards learning and perceived physical efficacy of cadet football players
are statistically significant in predicting the segment of the variance of their perceived physical efficacy;
H, -motivational climate oriented towards learning is expected to determine the variability of the
perceived physical efficacy of adolescent football players.

METHODS

Participants and procedure

This transversal research was conducted on a pertinent sample and it included 128 cadet football
players from five clubs of Kolubara-macva league: “Buducnost-Krusik 2014” (Valjevo), FC “Radnicki”
(Valjevo), FC “Jedinstvo” (UB), FC “Zelezni¢ar” (Lajkovac), and FC “Maé¢va” (Sabac). The average age of
participants was M = 17,46 (SD = 1,09). All the participants had a minimum of two years of systematic
and organized training, three or more times a week.

The testing was conducted during December 2024. Before the group testing began, information
regarding the aim of the research and the procedure of data collecting and recording were given to the
participants. Participants also gave informed consent, with previous approval from parents and club
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managers. They were also told that they can quit at any time and do not have to answer the questions
they do not want. The testing lasted approximately 30 minutes.

Instruments

Perceived Motivational Climate in Sport Questionnaire (PMCSQ-2; Newton, Duda, & Yin, 2000).
PMCSQ-2 includes participants’ perception regarding the coach-created motivational climate. The short
version of this questionnaire was used in this research, and it consisted of 14 claims that are separated
into three subscales: (1) motivational climate oriented towards learning (seven items, for example “He
encourages us to teach each other”), (2) favoring athletes (three claims, for example “He pays attention
only to the ‘stars’ of the team”), and (3) punishment for mistakes (four claims, for example “Whenever an
athlete makes a mistake, the coach punishes him”). The participants had to assess the level of agreement
with a statement on a five-point Likert scale that ranges from 1 to 5 (from 1 - completely untrue to 5 -
completely true). The result of each subscale was taken as an average score for all claims from all the
participants. The final result was calculated as an arithmetic mean of all the answers from all
participants, where higher result means higher level of the expressed construct. Cronbach's alpha
coefficient, the type of internal consistency, on this sample was satisfactory and ranges from (a =.79) for
the dimension motivational climate oriented towards learning, (o =.87) for favoring athletes, to (a =.90)
for punishment for mistakes, which all points to satisfactory reliability of the subscales.

The Physical Self-Efficacy Scale (PSE; Ryckman, Robbins, Thornton, & Cantrell, 1982). PSE includes
the self-perception of the participants on their physical ability and confidence regarding their motor
skills. The overall scale consists of 22 claims that are separated into two subscales: perceived physical
ability and confidence in physical self-presentation. The short version of the subscale perceived physical
ability consisting of eight claims was used on this sample and adapted for the participant of the said age.
Using the five-point Likert scale (from 1 - I completely disagree to 5 - I completely agree) a participant
had the task to mark the level of agreement with the given statements. The higher score meant the higher
level of perceived physical ability. The final score of the PSE is an arithmetic mean of the answers to all
the claims. Cronbach's alpha coefficient was used to determine the reliability of the scale and it revealed
that the reliability was high (a =.87) which means that the instrument used is valid.

Athlete Satisfaction Questionnaire (ASQ; Raimrer & Chelladurai, 1998). The measuring instrument
ASQ consists of 56 claims that form 15 subscales. In accordance with the aim of this research, only two
subscales were used: a) satisfaction with one’s individual performance, and b) satisfaction with athlete’s
ability utilization. Using the five-point Likert scale (from 1 - very dissatisfied to 5 -very satisfied) a
participant had the task to assess the level of agreement with the given statements. Total score on a used
scale is a sum of the results from all five claims and it marks the participant’s level of satisfaction, where
higher score means higher level of satisfaction. The index of the internal consistency of this measuring
construct was satisfactory (a =.85).

Statistical analysis

The statistical procedures included taking into consideration the measures of central tendency,
correlational analysis (the Pearson correlation coefficient), and the multivariate regression model.
Statistical significance was defined on the level p < .01. All of the results obtained in this study were
processed using the standard software Statistika ver. 13.

RESULTS

The main descriptive values of the manifested variables were the first to be processed (Table 1). The
maximum values of the arithmetic mean can be seen on the values perceived physical ability, satisfaction,
and perceived motivational climate oriented towards learning, while average results can be seen on the
variables favoring athletes and punishment for mistakes. The results of standard deviation vary
significantly. Perceived motivational climate oriented towards learning had minimum variability, while
satisfaction and perceived physical ability had maximum distribution of the results. Testing the scores
of normal distribution, it has been determined that the values of skewness and kurtosis are acceptable
because they do not vary outside of + 1.5 which makes these parametric statistical methods valid
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(Tabachnick & Fidell, 2012).

Table 1 Descriptive statistics of the variables used in the research

Variables AM SD Min Max Sk Ku

Perceived motivational climate

oriented towards learning 29.78 4.01 17.00 36.00 -.04 1.24
Favoring athletes 643 386 200 16.00 .82 -02
Punishment for mistakes 19.94 425 3.00 19.00 -12 .98

Satisfaction 2946 6.03 14.00 39.00 0.71 -.23
Perceived physical ability 29.88 5.18 16.00 41.00 -25 .45

Note. AM = arithmetic mean; SD = standard deviation; Max = maximum value; Min = minimum
value; Sk = standardized skewness; Ku = standardized kurtosis.

The results of the correlational analysis are shown in Table 2. The maximum statistically highly
significant positive linear correlation was found between the variables perceived physical ability and
satisfaction (r = .64, p <.01), and perceived physical ability and coach’s favoring football players (r = .49,
p < .01). The correlation with positive indicators was obtained, which means that participants who
manifest higher level of perceived physical ability and favoring from coach have higher levels of
satisfaction and physical ability. On the other hand, the minimum significant correlation of low intensity
and negative direction was found between perceived motivational climate oriented towards learning
and punishing adolescent football players for mistakes (r=-.19, p <.01). Statistically, this correlation of
low intensity points to inverse relations, which means that when one variable increases the other
decreases and vice versa.

Table 2 Intercorrelations between PMCSQ-2, ASQ and PSE

Variables Perceived Satisfaction Perceived Punishment Favoring
physical motivational for athletes
ability climate oriented mistakes

towards learning

Perceived physical ability .64** 20%* 10 -.03

Satisfaction 1 S57** -.18* A2%*

Perceived motivational climate 1 -.19* A49**

oriented towards learning

Punishment for mistakes 1 .60**

Favoring athletes 1

Note. r = the Pearson correlation coefficient; *p<.01 **p<.05

With the aim of examining the relations between the coach-created motivational climate, satisfaction,
and physical self-efficacy in cadet football players, data was analyzed using the method of standardized
multiple regression where satisfaction and perceived physical ability were dependent (criterion)
variables, and perceived motivational climate oriented towards learning, punishment for mistakes, and
favoring athletes were independent (predictor) variables.

The value of multiple correlation coefficient shown in Table 3, with the risk level lover than 1%, is (R
=.69) which means that there is intense linear correlation between the group of predictors and criterion.
The value of the coefficient of multiple determination (squared R) shows that linear regression model
explains 49% of the criterion variable participants’ satisfaction.

In the regression model, two predictor variables showed positive and statistically significant partial
influence on the variable satisfaction: perceived motivational climate oriented towards learning (3 = .42,
p < .01) and perceived physical ability (f = .51, p < .01). That means that cadet football players who
achieve higher results on the: perceived motivational climate oriented towards learning and perceived
physical ability have higher score on satisfaction. In addition, the regression equation has shown that the
two other independent variables (punishment for mistakes and favoring athletes) are not statistically
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significant predictors of the examined population of football players.

Table 3 Multiple regression analysis of criterion variable satisfaction

Predictors B SE

Perceived motivational climate

kk
oriented towards learning 42 12
Punishment for mistakes .09 1.45
Favoring athletes 11 .23
Perceived physical ability S51%* 1.16
R .69
R*.49

Note. B = standardized regression coefficient, SE = standard error, R = multiple
correlation coefficient R? = coefficient of determination; **p <.01

Table 4 shows the calculated multiple correlation coefficient (R =.56), and with the risk level of 1%,
it reveals the moderate intensity of linear correlation between the independent variables and criterion.
The predictive model accounts for 20% of the variability of the dependent variable perceived physical
ability as the coefficient of determination (squared R) is (R? =.20).

Table 4 Multiple regression analysis of criterion variable perceived physical ability

Predictors B SE

Perceived motivational climate

. . A3 17
oriented towards learning
Punishment for mistakes .08 1.33
Favoring athletes .03 49
R.56
R? .20

Note. 8 = standardized regression coefficient, SE = standard error, R = multiple
correlation coefficient R? = coefficient of determination; **p <.01

Only the predictor variable perceived motivational climate oriented towards learning showed the
statistically significant partial contribution to multiple regression, with a positive indicator (f = .43, p <
.01). That implies that young football players who realize higher scores on the perceived motivational
climate oriented towards learning achieve higher scores on perceived physical ability. On the other hand,
the other two examined variables (punishment for mistakes and favoring athletes) did not show any
statistical significance.

DISCUSSION

A significant number of empirical studies that dealt with adolescent athletes revealed that pleasure
and satisfaction are important determinants of an athlete’s decision to quit or keep training. That was
precisely the aim of this research, to examine the influence of perceived coach-created motivational
climate on perceived self-efficacy and satisfaction of cadet football players.

Research findings show that coach’s actions that create motivational climate oriented towards
learning and the perceived physical ability are relevant in explaining athlete’s satisfaction (M. Ivanovi¢
& U. Ivanovi¢, 2022; M. Ivanovi¢ & U. Ivanovi¢, 2018; Tusak et al., 2022). The aforementioned authors
believe that the adolescent athletes who perceive the coach and his actions that influence their sports
technique and skills development will create emotional support and manifest a higher level of
satisfaction with their own sports activity. Motivational climate oriented towards learning is created on
the basis that the coach-created motivational climate and daily training sessions are necessary for
achieving success. In such atmosphere, an athlete perceives the coach as an expert who supports him
and teaches him sports techniques, which leads to higher level of satisfaction. However, what contributes
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to athlete’s satisfaction is also perceived physical ability, for example, speed, strength, and agility, which
also has significant influence on confidence, self-efficacy, and achieving success (Zeng, Meng, Sun, & Xie,
2019). The aforementioned authors believe that during adolescence the knowledge regarding body
constitution becomes important, while doubt in one’s physical competence prevents athlete from
expressing his best skills and satisfaction. Physical self-efficacy is an important factor for athletes
because their body shape and motor skills, primarily speed and strength, are important factors for
winning a game that requires physical contact with an opponent (De Francisco, Arce, Sdnchez-Romero,
& Vilchez, 2018).

Based on the results of the correlational analysis conducted for this research, one can see that there
is a statistically significant correlation between the coach-created climate, physical self-efficacy, and
satisfaction in cadet football players. Motivational climate directly contributes to the satisfaction and
perceived physical self-efficacy of cadet football players.

The findings of the regression analysis conducted on our sample revealed that the coach-created
motivational climate is a significant factor of perceived physical self-efficacy in young football players.
The adolescent football players’ recognition of physical self-efficacy during training is influenced by
various determinants which are created based on how they experience social environment, primarily
peers and coach. Cultivating social relations during training sessions is a relevant factor in guiding
football players, more significant than their achievement. The relevant factors in the perception of
physical self-efficacy are the relationship a coach has with the cadet football players, his method of
managing the team, as well as the athlete’s belief in his own physical ability. Physical development of an
athlete is one of the responsibilities of a coach (Opstoel, Chapelle, Prins, Meester, Haerens, & van
Tartwijk, 2020). The aforementioned authors believe that a coach evaluates the level of an athlete’s
physical ability and the technique elements that need to be perfected for an athlete to achieve better
success. A coach also creates a motivational climate oriented towards learning and doesn’t see an
athlete’s imperfections as obstacles but as incentives and approaches the athlete in order to help him
overcome his weaknesses. Improving physical competence includes a form of development, not pressure
and burden. Such approach does not create rivalry between players as coach teaches his players to
compare their achievements to individual improvements, which leads to higher level of self-efficacy, and
achievement is regarded as a result of personal effort (M. Ivanovi¢, & U. Ivanovié¢, 2021b; Kenioua &
Nawal, 2021). So, thanks to such an atmosphere, athlete is focused more on himself and, with the help of
the coach, builds his belief in physical self-efficacy.

This transversal research has a few methodological limitations which have to be taken into account
when interpreting the obtained results. First, the pertinent sample was insufficiently representative, and
due to the chosen geographic region, one cannot generalize the results for the adolescent football
population. Therefore, it is recommended that future research expand to entire Serbia and include a
greater number of participants of both sexes, and those who practice individual sports. Another
limitation has to do with the method of self-evaluation which means that one cannot exclude the
presence of methodological variance and the problems of perceiving one’s own behavior. In addition,
there is a probability that certain participants gave dishonest and socially desirable answers, which
could be caused by the sitting arrangement as participants sat close to each other.

However, despite the methodological limitations, this cross-sectional study offers useful results and
an important basis for future research and practice. It shows that the construct coach-created
motivational climate explains the part of the proportion of satisfaction and physical self-efficacy of cadet
football players, which can serve as a guideline for future research.

As the chosen predictors of the variable motivational climate explained a relatively small percentage
of the variance satisfaction and physical self-efficacy, and a big part of the variability remained
unexplained, future research should include other variables such as peer and parent evaluation in order
to obtain more realistic indicators of criterion variables. However, other variables should be examined
as well but in a real sports situation, such as pro-social behavior, emotional intelligence, and stress
variance, which could play a significant part in predicting satisfaction and physical self-efficacy. In
addition, future research should check the differences in the perceived coach-created motivational
climate between the adolescents of both sexes in individual and team sports and the coach’s contribution
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to their perceived satisfaction and physical self-efficacy. Finally, future research should be longitudinal
or experimental, which will enable a better understanding of the complex relations in question.
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MOTIVACIONA ATMOSFERA UTICAJEM TRENERA: PREDIKTOR ZADOVOLJSTVAI
TELESNE SAMOUSPESNOSTI FUDBALERA KADETA

Ivanovi¢ Miroljub, Ivanovi¢ Ugljesa

Sazetak: Osnovni cilj ovog empirijskog istraZivanja bio je ispitivanje relacija konstrukata motivacione atmosfere
uticajem trenera, zadovoljstva i telesne samouspesnosti kod fudbalera adolescenata. Uzorak je obuhvatio N = 128
fudbalera prosecne starosti 17.46 (SD = 1.09 godina). Koris¢ena su tri merna instrumenta: Upitnik percipiranog
motivacionog stanja generisanog od strane trenera (Perceived Motivational Climate in Sport Questionnaire - PMCSQ-
2 (Newton, Duda, & Yin, 2000), Upitnik o zadovoljstvu sportista (Athlete Satisfaction Questionnaire — ASQ, Riemer, &
Chelladurai, 1998) i Upitnik telesne samouspesnosti (The Physical Self-Efficacy Scale - PSE, Ryckman, Robbins,
Thornton, & Cantrell 1982). Testirani regresioni linearni model je pokazao da su varijable percipirano motivaciono
stanje orijentisano na ucenje (B = .42, i B = .42, p s .01) statisticki znacajni parcijalni prediktori kriterijuma
zadovoljstva mladih fudbalera i percipirane telesne sposobnosti. Dobijeni nalazi osvetljavaju relevantnost do sada
nedovoljno istraZenih fenomena motivacione klime uticajem trenera, telesne sposobnosti i zadovolstva kod fudbalera
u kadetskom uzrastu. Zaklju¢na analiza zbraja teorijski doprinos rezultata, nedostatke, operacionalizovane
implikacije, kao i neophodne pravce za bududa istraZivanja.

Kljucne reci: adolescencija, fudbal, kadetski uzrast, motivaciona klima, favorizovanje igraca
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Abstract: Physical activity plays a crucial role in maintaining physical health, improving mental well-being, and
enhancing overall quality of life. Among students, whose daily routines are often burdened with academic obligations,
maintaining regular physical activity can be challenging. Decisions regarding how often and in what manner to
exercise depend on various factors, including the year of study, time constraints, motivation, and accessibility of
organized workouts. This research focuses on three key aspects of physical activity among Faculty of Chemistry and
Chemical Technology, University of Ljubljana (FKKT) and Faculty for Computer and Information sience, University of
Ljubljana (FRI) students: the type of exercise (organized vs. unorganized), the frequency of weekly exercise, and the
students’ year of study. The study analyzes how students choose to engage in physical activity at different stages of
their studies and which exercise habits are most prevalent. The aim is to understand which types of exercise are the
most popular, how the frequency of exercise is related to the year of study, and how students’ exercise habits change
over time. Data were collected through an online survey distributed to students enrolled in the Physical Education
course during the semester. The collected data were processed using SPSS and Microsoft Excel. Through this analysis,
we aim to gain insight into potential differences between students from different years and develop recommendations
for promoting regular physical activity in the student environment. Findings indicate that students engage in both
organized and unorganized exercise at similar rates, with a slight preference for unorganized exercise. Those who opt
for unorganized exercise tend to be more physically active, especially those who work out multiple times per week.
Senior students are generally more physically active and prefer exercising more frequently, suggesting greater
independence and awareness of the importance of physical activity in later years of study. In contrast, first-year
students tend to be less active and more likely to choose organized exercise.

Key words: physical activity, students, exercise types, exercise frequency, year of study.

INTRODUCTION

Regular physical activity is a key factor in promoting long-term health and well-being (Fahey et al,,
2004; Zeleznik & Vidnar, 2013). Physical activity is an essential part of daily life, with its quality largely
depending on the amount of movement incorporated into one’s lifestyle. Movement contributes to the
overall balance of body and mind and serves as an important counterbalance to the challenges posed by
a fast-paced lifestyle and numerous work obligations in modern society (Bercic et al., 2002). Current
guidelines recommend that adolescents engage in 60 minutes of moderate to intense physical activity
daily, while adults should engage in 30 minutes of physical activity five days per week. This helps
maintain and improve physical fitness and the musculoskeletal system. Additionally, regular exercise
reduces the risk of common illnesses, strengthens the immune system, and alleviates stress and mental
strain (Zeleznik & Vidmar, 2013; Pate et al., 1995).

Students, who are transitioning from adolescence to adulthood, experience many physical and
psychological changes that can significantly impact their life experiences (Lalor et al., 2007). Research
has shown that intrinsic motivations, such as enjoyment and challenge, are closely linked to participation
in sports activities, whereas extrinsic motivations, such as concern for appearance or stress
management, have a greater influence on participation in physical activity (Kilpatrick et al., 2005).
Furthermore, factors such as interest in activities, social support, a sense of achievement, and self-
confidence are recognized as crucial in promoting regular physical activity (Tsai, 2005). In this context,
understanding how different motivational factors influence physical activity is important for developing
effective strategies to encourage healthy lifestyle habits among students.

Organized exercise can be defined as planned and structured physical activity, typically led by trained
professionals and conducted within specific programs or institutions, such as sports clubs or fitness
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centers. In contrast, unorganized exercise refers to spontaneous or casual physical activity that is not
formally led or structured by a sports professional.

There are also noticeable differences in participation in organized and unorganized sports activities
depending on age. Younger individuals are more likely to participate in organized sports activities, while
older individuals tend to prefer unorganized forms of exercise. Possible reasons for higher participation
in unorganized activities among older individuals include greater flexibility - unorganized activities
allow individuals to adjust the intensity and timing of exercise to their needs and capabilities;
accessibility - unorganized exercise does not require special equipment or membership in sports clubs,
making it more accessible; social aspects - older individuals may prefer activities they can do alone or in
small groups, without the formal structure of organized workouts; educational aspect — Due to higher
education levels, they are more informed about the importance of physical activity and capable of
creating their own workout programs, requiring less guidance in the exercise process (Zurc, 2008).

RESEARCH OBJECTIVES

The objectives of the research were:

o To determine which type of exercise students prefer—organized or unorganized exercise.

o To examine the relationship between the type of exercise and the frequency of weekly physical
activity.

e To identify differences in the type and frequency of exercise between first-year and third-year
undergraduate students.

e The following hypotheses were proposed:

e Students prefer unorganized exercise.

e Students who prefer unorganized exercise engage in physical activity more frequently per week
than those who participate in organized exercise.

o Third-year students are more likely to engage in unorganized exercise and are more physically
active per week compared to first-year students.

METHODS

Research participants

The survey participants were undergraduate students enrolled in the elective course Physical
Education. The majority (69%) were students from the Faculty of Chemistry and Chemical Technology,
while the remaining (31%) were from the Faculty of Computer and Information Science. A total of 63
respondents participated in the study, including 35 male students (54%) and 30 female students (46%).

Procedure and instruments

Data collection was conducted using a questionnaire consisting of 26 closed-ended questions. For
the purposes of this study, data from three specific questions were analyzed, focusing on the choice of
exercise type - organized and unorganized, the frequency of weekly exercise and differences between
first-year and third-year undergraduate students at FKKT and FRI.

The questionnaire was administered electronically via 1ka in early February 2023. Participants could
complete it in their free time, and data collection lasted approximately 14 days. The collected data were
first separated from other responses, transferred to Microsoft Excel, and later analyzed using the
statistical software IBM SPSS Statistics 20. A frequency and descriptive analysis was conducted for the
questions related to the type of exercise (organized vs. unorganized) and the relationship between
exercise type and weekly exercise frequency. This relationship was tested using the x? (chi-square) test.
Comparisons of exercise type, weekly exercise frequency, and study year were examined using
contingency tables.

STATISTICAL DATA ANALYSIS
The collected survey data focused on the type and frequency of weekly exercise, which were also
analyzed based on study year (first-year vs. third-year students). The selected questions were treated as
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ordinal variables. First, data on exercise type, weekly exercise frequency, and study year were processed
using frequency and descriptive analysis and presented in tables. The results were then visually
represented with graphs to facilitate comparisons among respondents. The relationship between
exercise type and weekly exercise frequency was analyzed using the x? (chi-square) test and contingency
tables. All results were evaluated at a 5% level of statistical significance.

RESULTS
Figure 1 Comparison of participation in organized and unorganized exercise by students

Attendance of organized and unorganized
exercises by students.

M During the semester, | prefer
attending organized workouts (set
training time, program instructor).

® During the semester, | prefer
unorganized workouts (no set
time, no program instructor).

In Figure 1, a pie chart presents the frequency and descriptive analysis of data comparing
participation in organized and unorganized exercise. The results show that 48% of students choose
organized exercise, which includes a set schedule and an instructor, while 52% prefer unorganized
exercise, meaning there is no fixed time for the workout, and no instructor is present.

Figure 2 Analysis of exercise type and weekly exercise frequency

Valid Cumulative
Type of exercise Frequency | Percentage percentage percentage
Organized exercise Valid Less than once a week 12 40,0 40,0 40,0
1-2times a week 8 26,7 26,7 66,7
3-4 times a week 5 16,7 16,7 83,3
5 ormore times a week 5 16,7 16,7 100,0
Total 30 100,0 100,0
Unorganized exercise  Valid  Less than once aweek 2 6,1 6,1 6,1
1-2times a week 16 485 48,5 545
3-4 times a week 6 18,2 18,2 72,7
5 or more times a week 9 27,3 27,3 100,0
Total 33 100,0 100,0

Figure 3 x? test - Relationship between exercise type and weekly exercise frequency

Chi-square test

Value df Sig. (2-tailed)
Pearson's Chi-square 10,9257 3 012
test
Odds Ratio 11,750 3 008
N ofvalid cases 63

a. 0 cells (0.0%) have an expected count of less than 5. The
smallest expected countis 5.24.
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In Figure 2, a frequency and descriptive analysis of exercise type and weekly exercise frequency is
presented. The results show that organized exercise is more common among less active individuals (less
than once per week), specifically in 40% of cases. On the other hand, unorganized exercise is more
popular among more active individuals, particularly those who exercise 1-2 times per week (48.5%) and
5 or more times per week (27.3%). This correlation suggests that more active individuals tend to prefer
unorganized exercise, whereas less active individuals are more likely to engage in organized exercise,
possibly because they receive more motivation and support in a structured setting.

In Figure 3, the x? test results indicate a p-value of 0.012, which is lower than the conventional
significance level of 0.05. This allows us to conclude that there is a statistically significant relationship
between exercise type (organized/unorganized) and weekly exercise frequency. In other words, the
choice of exercise type is not random, but rather linked to how often an individual engages in physical
activity.

Figure 4 Contingency table of exercise type, weekly exercise frequency and study year

Type of Exercise‘Exercise frequency per week * Year of study Crosstabulation

Frequency of exercise per week
Less than 1-2times a 3-4times a 5 ormore

Year of study once aweek week week times a week Total
1styear Organized exercise 6 3 3 4 16
37.5% 18,8% 18,8% 25,0% 100,0%
100,0% 21,4% 42,9% 571% 471%
17,6% 8,8% 8,8% 11,8% 471%
Unorganized exercise 0 1" 4 3 18
0,0% 61,1% 22,2% 16,7% 100,0%
0,0% 78,6% 571% 429% 52,9%
0,0% 32,4% 11,8% 8,8% 52,9%
6 14 7 7 34
17,6% 41,2% 20,6% 20,6% 100,0%
100,0% 100,0% 100,0% 100,0% 100,0%
17,6% 41,2% 20,6% 20,6% 100,0%
3rd year Organized exercise 2 2 1 1 6
333% 333% 16,7% 16,7% 100,0%
100,0% 50,0% 100,0% 20,0% 50,0%
16,7% 16,7% 8,3% 8,3% 50,0%
Unorganized exercise 0 2 0 4 6
0,0% 333% 0,0% 66,7% 100,0%
0,0% 50,0% 0,0% 80,0% 50,0%
0,0% 16,7% 0,0% 333% 50,0%
2 4 1 5 12
16,7% 333% 8,3% 41.7% 100,0%
100,0% 100,0% 100,0% 100,0% 100,0%
16,7% 333% 8,3% 41.7% 100,0%
Total Organized exercise 12 8 5 5 30
40,0% 26,7% 16,7% 16,7% 100,0%
857% 333% 455% 357% 47,6%
19,0% 12,7% 7,9% 7,9% 47,6%
Unorganized exercise 2 16 6 9 33
6,1% 48,5% 18,2% 27,3% 100,0%
14,3% 66,7% 54 5% 64,3% 52,4%
3,2% 25,4% 9,5% 14,3% 52,4%
14 24 1 14 63
22,2% 381% 17,5% 22,2% 100,0%
100,0% 100,0% 100,0% 100,0% 100,0%
22,2% 381% 17,5% 22,2% 100,0%
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After reviewing the contingency table in Figure 4, we can conclude that third-year students are
significantly more physically active with unorganized exercise. A large percentage of them exercise 5 or
more times a week (66.7%), compared to first-year students (16.7%). First-year students are somewhat
more consistent with organized exercise, with 25.0% exercising 5 times a week, but the difference is less
pronounced. In the first year, most students exercise 1-2 times per week (41.2%), indicating a
predominance of moderate activity. Fewer students are highly active (5 or more times a week). In the
third year, the distribution changes - a larger percentage of students (41.7%) exercise 5 or more times
a week, indicating greater intensity and frequency of exercise. Overall, we found that third-year students
are generally more physically active, with a larger proportion in the group with the most frequent
exercise (5 or more times a week), while first-year students tend to engage in moderate frequency of
exercise (1-2 times per week).

DISCUSSION

Physical activity is crucial for our daily well-being, as the quality of our movement is closely linked
to its quantity and incorporation into our everyday lifestyle. Regular physical activity contributes to both
physical and mental balance, as it helps overcome stress caused by the fast pace of life and numerous
work obligations in the modern world (Bercic et al., 2002).

The study included students from the Faculty of Chemistry and Chemical Engineering and the Faculty
of Computer Science and Informatics, who are enrolled in the elective course Physical Education.
Although the results cannot be generalized to the entire student population, they offer valuable insights
into students from both faculties.

For the first objective of the study, we aimed to determine which type of exercise - organized or
unorganized - is more popular among students at the Faculty of Chemistry and Chemical Engineering
(FKKT) and the Faculty of Computer Science and Informatics (FRI). It was hypothesized that students
would prefer unorganized exercise. The analysis showed that choices between the two types of exercise
were almost evenly distributed, with a slight preference for unorganized exercise. This indicates diverse
preferences regarding the structure of exercise, which is crucial to consider when designing sports
programs for students. Similarly, Majeri¢ (2002) found that during his study, the number of students
choosing unorganized physical activities increased, while the percentage of participants in organized
exercise remained unchanged.

For the second objective, we wanted to examine the relationship between the type of exercise and
weekly frequency of physical activity. It was hypothesized that students who prefer unorganized
exercise would be more physically active during the week than those attending organized exercise. The
results confirmed that the choice of exercise type (organized or unorganized) is indeed related to the
frequency of physical activity. Organized exercise is more common among less active individuals,
suggesting that they may need more support and guidance. On the other hand, more active individuals
tend to prefer unorganized exercise, especially at higher weekly frequencies (1-2 times or 5+ times a
week). Research conducted at the University of Zagreb (Caput-Jugonica & Neljak, 2016, in Bercic, 2016)
emphasizes the importance of incorporating regular physical activity among students, as a decrease in
physical activity is often observed after high school. Although 63.7% of students participate in
systematically guided and planned exercises, the lifestyle of the student population remains too
sedentary. The authors highlight that the student period is crucial for fostering positive habits and
promoting a healthy lifestyle. Studies (Majeri¢, 2002; Majeri¢ & Zurc, 2016) have also shown that 79.9%
of male students and 76.8% of female students in Slovenia engage in regular physical activity. Most
students opt for unorganized forms of exercise, with the majority exercising two to three times per week,
reaching a total of 3 to 5 hours of physical activity per week. These results confirm that physical activity
is highly important for students in Slovenia.

The third objective of the study was to examine the differences in exercise type and frequency
between first-year and third-year undergraduate students. It was hypothesized that third-year students
would prefer unorganized exercise and be more active weekly compared to first-year students. The
results showed that third-year students are significantly more physically active, with 66.7% exercising
5 or more times per week, compared to 16.7% of first-year students. First-year students tend to be more
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consistent with organized exercise (25.0% exercising 5 times a week), but most engage in moderate
activity (1-2 times a week, 41.2%). Overall, third-year students are more physically active, while first-
year students prefer exercising less frequently. Although Vidovic (2018) reports that first-year students
are more physically active than older students, physical activity tends to decrease due to greater study
burdens and stress in later years. However, the study "Health of Slovenian Students" (2012) showed that
third-year students are more physically active compared to first-year students, being more aware of the
importance of physical activity for health and thus more motivated to engage in sports activities.
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ANALIZA FIZICKIH AKTIVNOSTI STUDENATA FAKULTETA ZA KEMIJU I KEMIJSKU
TEHNOLOGIJU UL I FAKULTETA RACUNARSKIH NAUKA I INFORMATIKE UL:
ORGANIZOVANA I NEORGANIZOVANA FIZICKA AKTIVNOST

Jamnik Eva

Sazetak: Fizicka aktivnost igra klju¢nu ulogu u odrZavanju fizickog zdravlja, poboljsanju psihickog blagostanja i
poboljsanju ukupnog kvaliteta Zivota. Medu studentima, Ciji je Zivot Cesto opterecen studijskim obavezama, mogu se
pojaviti izazovi u odrZavanju redovne fizicke aktivnosti. Odluke o tome koliko Cesto i na koji nacin vjeZbati zavise od
razli¢itih faktora, uklju¢ujuéi godinu studija, vremenska ograni¢enja, motivaciju i dostupnost organiziranog
vjeZbanja. U okviru ovog istraZivanja fokusirali smo se na ispitivanje tri klju¢na aspekta fizicke aktivnosti medu
studentima Fakulteta za kemiju i kemijsku tehnologiju, Univerzitet u Ljubljani (FKKT) i Fakulteta racunarskih nauka
i informatike, Univerzitet u Ljubljani (FRI): vrstu vjeZbanja (organizirano vs. neorganizirano), ucestalost vjezbanja
sedmicno i godinu studija. IstraZivanje analizira kako se studenti odlucuju za bavljenje fizickom aktivnos¢éu u
razli¢itim fazama studija i koje navike vjeZbanja su najzastupljenije. Svrha istraZivanja je da se shvati koje su metode
vjeZbanja najpopularnije, kakva je veza izmedu godine studija i ucestalosti vjeZbanja te kako se mijenjaju navike
studenata tokom studiranja. Podatke smo dobili pomoéu anketnog upitnika koji je distribuiran putem interneta
studentima i studentima koji su upisani na predmet fizickog vaspitanja tokom semestra. Podaci su obradeni u
racunarskom programu SPSS i Microsoft Excel-u. Cilj nam je da steknemo uvid u potencijalne razlike izmedu studenata
razlicitih godina i izradimo preporuke za promovisanje redovne fizicke aktivnosti u studentskom okruZenju. Nalazi
pokazuju da ucenici ravnopravno biraju izmedu organiziranog i neorganiziranog vjezbanja, uz nesto vecu prednost
neorganiziranog vjeZbanja. Oni koji se odluce za neorganizirano vjezbanje cesce Ce biti fiziCki aktivni, posebno oni koji
vjeZbaju nekoliko puta sedmicno. Ulenici visih razreda su fizicki aktivniji i preferiraju cesée vjezbanje, sto ukazuje na
vecu samostalnost i svijest o znacaju fizicke aktivnosti u visim razredima, dok su mladi ucenici ¢esto manje aktivni i
cesce biraju organizirano vjezbanje.

Kljuéne rijeci: fizicka aktivnost, studenti, metode vjeZbanja, ucestalost vjezbanja, godine studija.
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EFEKTI PROGRAMA ZUMBA AEROBIKA NA TRANSFORMACIJU
ANTROPOMETRIJSKIH KARAKTERISTIKA KOD MLADIH ZENA
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ORIGINAL SCIENTIFIC ARTICLE
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SazZetak: Cilj ovog istraZivanja bio je da se utvrde efekti dvanaestonedeljnog programa Zumba aerobika na
antropometrijske karakteristike mladih Zena. IstraZivanje je sprovedeno na uzorku od 53 ispitanice, koji je bio
podeljen u dve grupe. Subuzorak eksperimentalne grupe Cinilo je 27 ispitanica (starosti 20+0.7), koje su kroz program
Zumba aerobika, uz muzicku pratnju, veZbale tri puta nedeljno, dok je subuzorak kontrolne grupe sacinjavalo 26
ispitanica (starosti 20+0.5), koje nisu bile ukljucene u programe veZbanja. Koris¢ene su sledece mere: telesna teZina,
obim struka, kozZni nabor na trbuhu, koZni nabor na ledima, koZni nabor na nadlaktici, koZni nabor na natkolenici.
Nakon realizacije programa Zumba aerobika doslo je do smanjenja telesne mase za -5.08%, obima struka za -4.30%.
Kod kozZnih nabora dobijeno je statisticki znacajno smanjenje (p<0,05) na finalnom merenju u odnosu na inicijalno
merenje: kod trbuha za -21.96%, natkolenice -13.75%, leda -23.18% i nadlaktice -21.69%. Na osnovu procentualnih
promena, jasno je da je program Zumba aerobika imao znacajan efekat na smanjenje telesne mase i potkoZnog
masnog tkiva kod ispitanica eksperimentalne grupe, dok u kontrolnoj grupi nije bilo znacajnih promena.

Kljuéne reci: fitness, rekreacija, antropometrijske karakteristike, Zumba aerobic

uvoD

Sedentarni nacin Zivota predstavlja znacajan rizik za zdravlje savremenog coveka, posebno u
kontekstu povecane ucestalosti gojaznosti i njenih pratec¢ih zdravstvenih problema (Park, Moon, Kim,
Kong, & Oh, 2020). Fizicke aktivnosti, narolito aerobne veZbe, imaju klju¢nu ulogu u prevenciji
gojaznosti, ¢ime doprinose ocuvanju i unapredenju opsSteg zdravstvenog statusa pojedinca (Permadi,
2019). Programirano vezbanje omogucéava ne samo poboljsanje fizickih i mentalnih performansi, vec i
optimizaciju vitalnih fizioloskih funkcija organizma (Dyrstad, Edvardsen, Hansen, & Anderssen, 2019).
Za postizanje znacajnih promena u antropometrijskim karakteristikama tela, primenjuju se razliciti
aerobni programi vezbanja (Osei-Tutu & Campagna, 2005), Cija realizacija je najCeS¢e povezana sa
specijalizovanim objektima, fitnes centrima, u kojima vezbaci imaju uslove za adekvatnu i strucno
vodenu fizi¢ku aktivnost (Yildiz, 2011).

Jedan od znacajnih motiva za uklju¢ivanje u fitnes programe jeste Zelja za promenom telesnog
izgleda, odnosno oblikovanje figure kroz sistematski i ciljani trening (Larsen, et al., 2021). Osim osnovnih
aerobnih aktivnosti poput hodanja i tr¢anja, koje se tradicionalno koriste za smanjenje telesne mase i
modifikaciju telesne kompozicije, sve ve¢a paznja posvecuje se i raznovrsnim plesnim i ritmickim
veZbama uz muziku, kao $to su koraci, poskoci, okreti i skokovi (Yalcinkaya et al., 2020). Redovne fizicke
aktivnosti kao $to su hodanje, pilates i zumba prepoznate su kao jedne od najefikasnijih i najpopularnijih
metoda za prevenciju gojaznosti, gubitak telesne teZine i zatezanje tela, narocito kod Zena, uz primenu
odgovaraju¢e nutritivne podrske (Auk$tuolyté, et al, 2018; imamoglu & Ozdenk 2019). Medutim,
dugotrajni i monotoni treninzi ¢esto su razlog zbog kojeg vezbanje nije moguce odrzavati redovno, $to
negativno utice na kontinuitet i efikasnost programa (Ljubojevi¢, Jakovljevié, & Poprzen, 2014). Iako se
zumba izvodi uz muziku i dinamicne pokrete, mnogi vezbaci ne dozivljavaju ove aktivnosti kao
tradicionalni trening, ve¢ ih percipiraju kao zabavu. Upravo ta prijatna i motiviSuéa atmosfera ¢ini zumba
program efikasnim sredstvom u prevenciji sedentarnih navika i gojaznosti (Nedkova & Nikolova, 2013).
Zumba, kao aerobni fitnes program zasnovan na latino plesnim elementima, dostigla je globalnu
popularnost - praktikuje se u viSe od 150 zemalja i okuplja oko 14 miliona ucesnika svih uzrasta,
ukljucujuci i decu od cetvrte godine Zivota, pod nadzorom kvalifikovanih trenera (Sanders, 2012; Devi,
2016). Jedan od razloga njene popularnosti jeste nepostojanje striktno ispravnog ili pogresnog nacina
izvodenja pokreta, Sto dodatno motivise korisnike da se ukljuce i kontinuirano bave fizickom aktivnoscu.
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Moto zumbe ,zaboravi trening i pridruzi se zabavi“ podstie vezbace da percipiraju aktivnost kao
prijatno iskustvo koje Zele da ponove (Ljubojevic et al.,, 2014). Efekti zumba vezbi ukljucuju poboljsanje
snage, ravnoteZe, koordinacije i kardiovaskularne kondicije, kao i znacajno smanjenje masnog tkiva,
posebno kod Zena, Sto ih ¢ini dinami¢nim i efikasnim programom za pozitivhe promene telesne
kompozicije (Jain & Nigudkar, 2016; Inouye, Nichols, Maskarinec, & Tseng, 2013; Domene, Moir,
Pummell, Knox, & Easton, 2016; Eroglu Kolayis & Arol, 2020). Brojna istraZivanja potvrduju pozitivan
uticaj fitnes programa na transformaciju morfoloSkih karakteristika, sto dalje vodi ka poboljSanju
zdravstvenog i telesnog statusa pojedinca (§talec, Kati¢, Podvorac, & Katovi¢, 2007; Holmerova et al.,
2010; Zaletel et al., 2013). Posebno je znacajno pracenje obima struka kao jednostavnog i pouzdanog
indikatora abdominalne gojaznosti, koja je povezana sa zdravstvenim rizicima, posebno u oblasti
kardiorespiratorne kondicije. Upotreba obima struka kao alatke za ranu detekciju rizika od gojaznosti i
kardiometabolic¢kih oboljenja ima vaZnu primenu u klini¢koj praksi (Barber et al., 2014). Preporuceni
pragovi za abdominalnu gojaznost definisani su kao 80 cm i 88 cm za Zene, odnosno 94 cm i 102 cm za
muskarce (Katzmarzyk et al., 2011). Cilj ovog istrazivanja bio je da se ispita efekat dvanaestonedeljnog
programa zumba aerobika na antropometrijske karakteristike mladih Zena, sa posebnim akcentom na
promene koje ukazuju na poboljSanje zdravstvenog statusa.

MATERIJAL I METODE

Uzorak ispitanika

Pedeset i tri od 58 ispitanica, mladih Zena, starosti 20+0.7 godina, zavrsilo je program obuke i
ucestvovalo u inicijalnom i finalnom merenju. Cetiri uéesnice su ispale iz eksperimentalne grupe zbog
bolesti i nedostatka motivacije za vezbanjem, a jedana ucesnica kontrolne grupe je bila odsutana tokom
zavrs$nog testiranja. Subuzorak eksperimentalne grupe (E), ¢inilo je 27 ispitanica, koje su kroz program
Zumba aerobika, programa uz muzicku pratnju, vezbale tri puta nedeljno, koristile uobic¢ajnu ishranu i
nisu bolovale od bilo kakvih hroni¢nih bolesti, niti imale bilo kakve smetnje u radu lokomotornog
sistema $to bi moglo ograniciti njihov obim pokreta tokom realizacije treninga. Ekperimentalni tretman
je realizovan u sali za veZbanje DrZzavnog univerziteta u Novom Pazaru. Subuzorak kontrolne grupe (K)
Cinilo je 26 ispitanica, koje su nastavile sa svakodnevnim Zivotnim aktivnostima za vreme trajanja
eksperimenta i nisu ucestvovale u nekoj od fizic¢kih aktivnosti.

Uzorak mernih instrumenata

Efekti programa aerobnog vezbanja na antropometrijske karakteristike proucavani su na osnovu
toga kako je taj trening uticao na telesnu tezinu, volumenoznost i debljinu koznih nabora. Koris¢enje su
sledece mere: telesna teZina, obim struka, kozni nabor trbuha, koZni nabor leda, koZni nabor nadlaktice
i koZzni nabor natkolenice. Antropometrijsko merenje je izvrSeno upotrebom standardnih mernih
instrumenata propisanih Medunarodnim bioloskim programom (IBP). Telesna tezZina (kg) je merena uz
pomo¢ aparata za bioelektri¢nu impedansu TANITA UM-72 (Monitor sastava tela, Tanita Corp, Tokio,
Japan) (Vasold, et al. 2019), which has been used in many studies (Mustedanagi¢, et al. 2016; Brati¢, et
al. 2022). Kozni nabori su mereni pomo¢u Harpenden skinfold caliper (Rutherford, et al. 2011; Naz, et
al.2017) dok je obim struka izmeren santimetarskom trakom. Nakon inicijalnog merenja primenjen je
dvanaestonedeljni program vezbanja, a nakon toga i zavr§no merenje kako bi se utvrdili postignuti efekti
treninga. Tokom testiranja temperatura vazduha u prostoriji se kretala od 23°C do 26°C, a pocetno i
zavrsno merenje uvek je pocinjalo u 11 Casova i zavrSavalo se do 14 ¢asova da bi se iskljucile dnevne
varijacije merenja.

METODE RADA

Rekreativni fitnes program Zumba aerobic u koji su bile ukljucene ispitanice E grupe izvoden je tri
puta nedeljno sa ciljem uticaja na njihovu telesnu gradu. U periodu od 12 nedelja odrzano je 36 treninga.
Svaki trening je trajao 60 minuta i sastojao se od uvodno-pripremnog dela, glavnog dela gde se puls
ispitanika kretao od 121 do 166 otkucaja u minuti i zavrSnog dela. Optimalni intenzitet je izraCunat na
osnovu maksimalne frekvencije otkucaja srca (220 - godine starosti ispitanika). Za monitoring sr¢ane
frekvence, tokom trajanja fizickih aktivnosti, koristio se Polar V800, koji je dokazano validan i pouzdan
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merni instrument (Caminal, et al. 2018). Ispitanici su dobrovoljno pristupili merenjima i ispostovani su
svi pedagoski i fizioloSki principi prilikom veZbanja. Program vezbanja je bio koncipiran tako da su se u
prvom mesecu izvodile jednostavnije veZbe sa manjim optereenjem, a zatim da bi se postigao efekat
vezbanja, opterecenje se postepeno povecavalo i izvodile su se i sloZenije veZbe.

U uvodno-pripremnom delu, u trajanju od 10% od ukupnog trajanja treninga, sa ciljem uvodenja u
rad, zagrevanja i pripreme za naredna naprezanja, koristili su se cikli¢ni trenaZeri i izvodile vezbe
dinamickog istezanja. Prvi deo glavnog dela treninga, u trajanju od 55% ukupnog trajanja treninga,
osmisljen je tako da se kroz plesne koreografije podstakne sagorevanje kalorija, poboljSa kondicija i
doprinese dobrom raspolozZenju. Drugi deo glavnog dela treninga iznosio je 25% od ukupnog trajanja
treninga i u njemu su primenjivane vezZebe za jaCanje ruku i ramenog pojasa, trbuSnog zida, leda i nogu.
U zavrSnom delu treninga, u vremenskom periodu od 10 % ukupnog trajanja treninga, izvodile su se
vezbe relaksacije sa ciljem smirivanja organizma a zatim i veZbe istezanja gde se posebno naglasak stavio
na istezanje kicmenog stuba, opustanja muskulature i vraéanja vitalnih funkcija na pocetni nivo.

Tabela 1 Osnovne karakteristike treninga snage i aerobnog treninga

Struktura Trajanje Aktivnost/sadrzaj
obuke (60min)
Uvodno- 10% Cikli¢ni trenazeri
pripremni Vezbe dinamickog istezanja
55% Salsa
Reggaeton
(Plesne Merengue
koreografije Cumbia
uz latino Samba
Glavni muziku, po - Koreografije ukljucuju osnovne korake: “Side step”, “Grapevine”, “Twist”, “Hip
principu roll”, “Body wave”, “Step touch”
intervalnog - Intenzitet varira: brze i spore pesme se smenjuju radi kardio izazova i aktivnog
rada) oporavka

10x3 vezbi za jacanje ruku (propadanja sa klupe)
10x3 veZzbi za jacanje leda sa elasticnom trakom (veslanje u pretklonu)
15x3 vezbi za jacanje stomaka (dodir pete iz lezeceg polozaja)

25% 10x3 vezbi za jacanje nogu (bugarski iskoraci, polucué¢njevi uz oslonac)
60s “dead bug”
60s bocni plank sa podizanjem noge
60s “bird dog”

Zavrs$ni 10% vezbe istezanja i labavljenja.

Statisticka obrada podataka

Za obradu podataka koris¢en je IBM SPSS 20.0 koji radi pod Microsoft Windows okruZenjem.
Rezultati su prikazani tabelarno. Prikazana je deskriptivna statistika - za kvantitativne podatke su
izracunati aritmeticka sredina i standardna devijacija. Kako bi se utvrdile razlike izmedu dve grupe Zena
(eksperimentalne i kontrolne) u pogledu antropometrijskih karakteristika na inicijalnom i finalnom
merenju, sproveden je t-test za nezavisna merenja. U cilju utvrdivanja razlika izmedu ispitanika
eksperimentalne, odnosno, kontrolne grupe na inicijalnom i finalnom merenju, primenjen je t-test za
uparene (zavisne) uzorke.

Prikaz rezultata istrazivanja

U istrazivanju je ucestvovalo 27 ispitanica eksperimentalne i 26 ispitanica kontrolne grupe.
Ispitivanje je obavljeno u dva navrata: inicijalno i finalno merenje. Ispitanice u eksperimentalnoj grupi
su bile ukljucene u program Zumba aerobika, programa uz muzicku pratnju $to je podrazumevalo
vezbanje tri puta nedeljno, dok ispitanice u kontrolnoj grupi nisu bile uklju¢ene u vezbanje. U Tabeli 2 je
predstavljeno poredenje dve grupe ispitanica (eksperimentalne i kontrolne grupe) na inicijalnom
merenju u pogledu antropoloskih karakteristika.
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Tabela 2 Poredenje ispitanica eksperimentalne i kontrolne grupe u pogledu antropometrijskih
karakteristika - inicijalno merenje

Karakteristika Grupa N M SD t p

telesna masa il({)i;;:(l)‘irr:;entalna ;; ggzi gié -0.129  .898
obim struka iﬁi‘ifgﬁemalm ;; Zgzé; 2:8? 0147 884
kozni nabor nadlaktice il;;[;:;i:;entalna ;; ﬁgz 2;3 0.558 .581
kozni nabor stomaka il;;[;:;irr;entalna ;; 1223 222 0.695 492
kozni nabor leda il;;[;:;i:;entalna ;; 19(?'6188 igg 0.375 710
kozni nabor butine il;ilzfgirr:ientalna ;; 13?? Zié 0.025 980

Napomena: N - broj ispitanika, M - aritmeticka sredina, SD - standardna devijacija, t - statistik,
** znacajnost na nivou .01.; * znacajnost na nivou .05.

U pogledu telesne mase nisu utvrdene statisticki znacajne razlike izmedu dve grupe ispitanica
(t(30)=-0.129, p=.898). Ispitanice eksperimentalne grupe (M=54.91, SD=8.22) se ne razlikuju statisticki
znacajno od ispitanica kontrolne grupe u pogledu navedene karakteristike na inicijalnom merenju
(M=55.31,SD=9.15). U pogledu obima struka nisu utvrdene statistic¢ki znacajne razlike izmedu dve grupe
ispitanica (t(30)=-0.147, p=.884). Ispitanice eksperimentalne grupe (M=70.17, SD=6.05) se ne razlikuju
statisticki znacajno od ispitanica kontrolne grupe u pogledu navedene karakteristike na inicijalnom
merenju (M=69.85, SD=6.03). KoZni nabor nadlaktice je karakteristika po kojoj se ne razlikuju ispitanice
eksperimentalne i kontrolne grupe (t(30)=-0.558, p=.581). Prosec¢na vrednost koznog nabora u
eksperimentalnoj grupi iznosi 12.59, a standardna devijacija 6.18, a u kontrolnoj grupi prosecna
vrednost je 11.34, a standardna devijacija 6.37. U pogledu koZnog nabora stomaka nisu utvrdene
statisticki znacajne razlike izmedu dve grupe ispitanica (t(30)=0.695, p=.492).

Tabela 3 Poredenje ispitanica eksperimentalne i kontrolne grupe u pogledu antropometrijskih
karakteristika - finalno merenje

Karakteristika Grupa N M SD t p

telesna masa El;i;t)fg;nmaentalna ;Z gééi 2(3)?} -1.139 264
= R
kozZni nabor nadlaktice lil;i;t)fg;nmaentalna ;Z 191'?661 222 -0.830 413
koZni nabor stomaka El;ili:;irrgentalna ;Z 1‘2}23 238 -0.873  .390
kozni nabor leda El;;}ﬁ:gig;entalna ;Z ;32 38(5) -1.467 153
kozni nabor butina El;;}ﬁ:gig;entalna ;Z 1221 zzg -1.316  .198

[spitanice eksperimentalne grupe (M=16.08, SD=6.34) se ne razlikuju statisti¢cki znacajno od
ispitanica kontrolne grupe u pogledu navedene karakteristike na inicijalnom merenju (M=14.47,
SD=6.66). Ni u pogledu prosecnnog nabora leda ne postoje statisticki znacajne razlike izmedu dve grupe
ispitanica (t(30)=0.375, p=.710). Prosecna vrednost koznog nabora leda u eksperimentalnoj grupi iznosi
10.18, standardna devijacija 3.55, dok prose¢na vrednost u kontrolnoj grupi iznosi 9.68, a standardna
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devijacija 4.05. Ni u pogledu koznog nabora butina nisu ustanovljene statisticki znacajne razlike izmedu
dve grupe (t(30)=0.025, p=.980). Prosec¢na vrednost koznog nabora butina u eksperimentalnoj grupi
iznosi 19.56, a standardna devijacija 5.81, dok u kontrolnoj grupi iznosi 19.51, a standardno odstupanje
6.49. U Tabeli 3 je predstavljeno poredenje dve grupe ispitanica (eksperimentalne i kontrolne grupe) na
finalnom merenju u pogledu antropoloskih karakteristika.

U pogledu telesne mase nisu utvrdene statisticki znacajne razlike izmedu dve grupe ispitanica
(t(30)=-1.139, p=.264). Ispitanice eksperimentalne grupe (M=52.12, SD=8.09) se ne razlikuju statistic¢ki
znacajno od ispitanica kontrolne grupe u pogledu navedene karakteristike na finalnom merenju
(M=55.64, SD=9.34). U pogledu obima struka nisu utvrdene statisticki znacajne razlike izmedu dve grupe
ispitanica (t(30)=-1.280, p=.210). Ispitanice eksperimentalne grupe (M=67.15, SD=6.49) se ne razlikuju
statisticki znacajno od ispitanica kontrolne grupe u pogledu navedene karakteristike na finalnom
merenju (M=70.01, SD=5.95). KoZni nabor nadlaktice je karakteristika po kojoj se ne razlikuju ispitanice
eksperimentalne i kontrolne grupe (t(30)=-0.830, p=.413). Prose¢na vrednost koZnog nabora u
eksperimentalnoj grupi iznosi 9.86, a standardna devijacija 5.55, a u kontrolnoj grupi prosecna vrednost
je 11.61, a standardna devijacija 6.34. U pogledu koZnog nabora stomaka nisu utvrdene statisticki
znacajne razlike izmedu dve grupe ispitanica (t(30)=-0.873, p=.390). Ispitanice eksperimentalne grupe
(M=12.55, SD=6.30) se ne razlikuju statisticki znacajno od ispitanica kontrolne grupe u pogledu
navedene karakteristike na finalnom merenju (M=14.58, SD=6.80). Ni u pogledu prose¢nog nabora leda
ne postoje statisticki znacajne razlike izmedu dve grupe ispitanica (t(30)=-1.467, p=.153). Prosetna
vrednost koznog nabora leda u eksperimentalnoj grupi iznosi 7.82, standardna devijacija 3.60, dok
prosecna vrednost u kontrolnoj grupi iznosi 9.78, a standardna devijacija 3.95. Ni u pogledu kozZnog
nabora butina nisu ustanovljene statisti¢ki znacajne razlike izmedu dve grupe (t(30)=-1.316, p=.198).
Prosecna vrednost koznog nabora butina iznosi u eksperimentalnoj grupi 16.87, a standardna devijacija
5.36, dok u kontrolnoj grupi iznosi 19.61, a standardno odstupanje 6.43.

Tabela 4 Poredenje ispitanica u pogledu antropometrijskih karakteristika na incijalnom i finalnom
merenju - eksperimentalna grupa

Karakteristika Merenje N M SD t p
inicijalno 27 5491 8.22

telesna masa finalno 27 5212 8.09 9.072 <.001
obim struka lf?rizll]:(l)no ;; Zgi; 222 8.175 <.001
kozni nabor nadlaktice lf?rigllflno ;; 192.é569 gég 6.921 <.001
koZni nabor stomaka lf?rigllf(l)no ;; 1222 Zgg 7976 <.001
kozZni nabor leda lf?rigllf(l)no ;; 17%128 ggg 8.367 <.001
kozZni nabor butina inicijalno 27 19.56 581 6.836 <.001

finalno 27 16.87 5.36

Rezultati t-testa uparenih uzoraka pokazuju da postoje statisticki znacajne razlike u vrednostima
telesne mase na inicijalnom i finalnom merenju (t(17)=9.072, p<.001). Naime, ispitanice su na
inicijalnom merenju imale veéu telesnu masu (M=54.91, SD=8.22) u poredenju sa finalnim merenjem
(M=52.12, SD=8.09). Utvrdene su statisticki znacajne razlike u obimu struka na inicijalnom i finalnom
merenju (t(17)=8.175, p<.001). Ispitanice su na inicijalnom merenju imale ve¢i obim struka (M=70.17,
SD=6.05) u poredenju sa finalnim merenjem (M=67.15, SD=6.49). Takode, utvrdene su statisticki
znacajne razlike izmedu dva merenja u pogledu koZnog nabora nadlaktice (t(17)=6.921, p<.001). Na
inicijalnom merenju kozni nabor ruke je ve¢i (M=12.59, SD=6.18) u poredenju sa finalnim merenjem
(M=9.86, SD=5.55). Pored navedenog, utvrdene su statisticki znacajne razlike izmedu dva merenja u
pogledu koznog nabora stomaka (t(17)=7.976, p<.001). Na inicijalnom merenju koZni nabor stomaka je
veli (M=16.08, SD=6.34) u poredenju sa finalnim merenjem (M=12.55, SD=6.30). Utvrdene su statisticki
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znacajne razlike izmedu inicijalnog i finalnog merenja u pogledu koznog nabora leda (t(17)=8.367,
p<.001). Na inicijalnom merenju kozni nabor leda je ve¢i (M=10.18, SD=3.55) u poredenju sa finalnim
merenjem (M=7.82, SD=3.60). Najzad, utvrdene su statisticki znacajne razlike izmedu dva merenja u
pogledu koZnog nabora butina (t(17)=6.836, p<.001). Na inicijalnom merenju koZni nabor butina je veci
(M=19.56, SD=5.81) u poredenju sa finalnim merenjem (M=16.87, SD=5.36).

Tabela 5 Poredenje ispitanica u pogledu antropometrijskih karakteristika na incijalnom i finalnom
merenju - kontrolna grupa

Karakteristika Merenje N M SD t p
inicijalno 23 5531 9.15

telesna masa finalno 23 5564 934 0.298 .770
obim struka lf?rigllfcl)no ;g gggi ggg -1.501 .157
kozni nabor nadlaktice lf?rig]]r?(l)no ;g 11211} 2;1 -2.157 .050
koZzni nabor stomaka lf?ri?l]:(l)no ;g ﬁg; ggg -1.385 .189
koZzni nabor leda lf?rizll]:(l)no ;g Z?g ggg -1.407 .183
kozni nabor butina nicfjalno 23 19.51 649 -1.883 .082

finalno 23 19.61 6.43

Rezultati t-testa uparenih uzoraka pokazuju da ne postoje statisticki znacajne razlike u vrednostima
telesne mase na inicijalnom i finalnom merenju (t(14)=0.298, p=.770). Naime, ispitanice su na
inicijalnom merenju imale telesnu masu (M=55.31, SD=9.15) u poredenju sa finalnim merenjem
(M=55.64, SD=9.34). Nisu utvrdene statisticki znacajne razlike u obimu struka na inicijalnom i finalnom
merenju (t(14)=-1.501, p=.157). Ispitanice su na inicijalnom merenju imale obim struka (M=69.85,
SD=6.03) u poredenju sa finalnim merenjem (M=70.01, SD=5.95). Takode, nisu utvrdene statisticki
znacajne razlike izmedu dva merenja u pogledu koznog nabora nadlaktice (t(14)=-2.157, p=.050). Na
inicijalnom merenju kozni nabor ruke iznosi (M=11.34, SD=6.37) u poredenju sa finalnim merenjem
(M=11.61, SD=6.34). Pored navedenog, nisu utvrdene statisticki znacajne razlike izmedu dva merenja u
pogledu koznog nabora stomaka (t(14)=-1.385, p=.189). Na inicijalnom merenju kozni nabor stomaka
iznosi (M=14.47, SD=6.66) u poredenju sa finalnim merenjem (M=14.58, SD=6.80). Nisu utvrdene
statisticki znacajne razlike izmedu inicijalnog i finalnog merenja u pogledu koznog nabora leda (t(14)=-
1.407, p=.183). Na inicijalnom merenju kozni nabor leda iznosi (M=9.68, SD=4.05) u poredenju sa
finalnim merenjem (M=9.78, SD=3.95). Najzad, nisu utvrdene statisti¢ki znacajne razlike izmedu dva
merenja u pogledu koznog nabora butina (t(14)=-1.883, p=.082). Na inicijalnom merenju kozni nabor
butina iznosi (M=19.51, SD=6.49) u poredenju sa finalnim merenjem (M=19.61, SD=6.43).

DISKUSIJA

Svrha ove studije bila je da se utvrde efekti programa Zumba aerobica na antropometrijske
karakteristike mladih Zena koje vezbaju. Treninzi koji su se obavljali tri puta nedeljno bili su koncipirani
tako Sto se u jednom delu glavnog dela treninga realizovao program Zumba aerobika a u drugom
obavljale odgovarajuée vezbe snage kako bi se postigao Sto bolji efekat. Treninzi su se odvijali u
vremenskom trajanju od 60 minuta, a intenzitet vezbanja se kretao od 60-85% od maksimalne
frekvencije srca. Nasa studija pokazuje da je primenjeni program vezbanja, gde se primenjivao trening
izdrzljivosti i snage u trajanju od 180 minuta nedeljno, pozitivho uticao na sve varijable. Nakon
realizacije programa vezbanja Zumba aerobika uz muzic¢ku pratnju, kod E grupe, na finalnom merenju u
odnosu na inicijalno merenje doslo je do smanjena telesne mase za -5,08% Sto je u skladu sa rezultatima
koji su u svojim istrazivanjima dobili Panteli¢ et al. (Pantelic, et al. 2013) gde se jasno vidi uticaj
tromesecnog programa aerobnog plesa na telesnu masu mladih Zena i gde je na finalnom merenju u
odnosu na inicijalno merenje telesna masa smanjena za -3,7%. Studije koje su se bavile gojaznim Zenama
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pokazuju da stanje ste¢eno kao rezultat zumba veZbi pozitivno utiCe na zdravlje i da se mogu preporuciti
kao efikasan metod za kontrolu telesne tezZine kod gojaznih Zena (Paoli & Bianco, 2015; Cugusi et al,,
2016; Micallef, 2014). Stiegler & Cunliffe ( Stiegler, et al. 2006) upucuju na vezu izmedu koli¢ine aerobnih
vezbi i ukupnog smanjenja telesne mase. Tokom programa treninga aerobne izdrZljivosti telesna masa
se smanjuje, dok vrednosti bezmasne mase ostaju iste ili se povecavaju (20,26%). Nakon realizacije
programa Zumba aerobica doslo do je do smanjenja obima struka za -4,30%. Kod koZnih nabora stomaka
-21.96%, leda -23,18%, natkolenice -13,75%, nadlaktice -21.69%, vidi se statisti¢ki znacajno smanjenje
(p<0,05) na finalnom merenju u odnosu na inicijalno merenje. Kompleks veZbi snage obuhvatao je veZbe
za miSice celog tela a primarno je ciljao na miSi¢e trbusSnog zida i leda, stoga je verovatno izazvao
promenu u smanjenju obima struka, uglavnom zbog smanjenja masnog tkiva. Rezultati dobijeni u studiji
Ryzkova et al. (Ryzkov3, et al. 2018) ukazuju da je Sestonedeljnim programom treninga izrZljivosti i
snage poboljSana fizicka spremnost ispitanika a to se najviSe odrazilo kod miSi¢a trupa. Vecina
istrazivanja provedenih tokom osam nedelja ukazuje na pozitivne ucinke Zumba Fitness programa na
smanjenje potkoznog masnog tkiva (Ljubojevi¢, et al. 2014, Gii¢liover, et al. 2020). Dobijeni rezultati u
domenu antropometrijskih karakteristika ukazuju da je primena eksperimentalnog tretmana dovela do
statisti¢ki znacajnih promena u okviru pojedinih antropometrijskih varijabli. Uticaj programa Zumba
aerobika, koji je pokazao izrazeno smanjenje telesne mase i koZnih nabora, ukazuje na njegovu visoku
prakti¢nu vrednost za osobe koje teZe poboljSanju estetskog izgleda i regulaciji telesne mase - faktora
koji su usko povezani sa unapredenjem opsteg zdravstvenog stanja. Na osnovu ovih rezultata, Zumba
aerobik se moze preporuciti kao efikasna strategija u okviru grupnih fitness programa za populaciju
mladih Zena sa prekomernom telesnom masom. Pored estetskih efekata, takav pristup moze doprineti
redukciji zdravstvenih rizika povezanih sa gojaznos¢u i sedentarizmom. Medutim, u cilju sveobuhvatnije
evaluacije uticaja aerobnog treninga izdrZzljivosti, buducée studije bi trebalo da ukljuce pra¢enje promena
u dnevnim aktivnostima van strukturiranog treninga, kao i preciznu kontrolu unosa kalorija. Nedostaci
ove studije odnose se na: (1) smanjen broj ucesnica koje su u potpunosti zavrsile eksperimentalni
program, $to moZe uticati na statisticku snagu rezultata; (2) izostanak sistematskog pracenja aktivnosti
van treninga (npr. kori$éenjem akcelerometara ili dnevnika aktivnosti); i (3) nekoriséenje validiranih
instrumenata za retrospektivno beleZenje energetskog unosa.

Treba naglasiti da metode zasnovane na samoprijavljenom opozivu unosa energije mogu biti podlozne
pristrasnostima i varijabilnosti, te kao takve ¢esto nude ograni¢enu ta¢nost i pouzdanost u kvantifikaciji
stvarnog energetskog balansa.

ZAKLJUCAK

Rezultati sprovedenog istrazivanja, koje je obuhvatilo dvanaestonedeljni Zumba fitnes program na
uzorku od 27 mladih Zena, pokazali su statisticki znacajne promene u antropometrijskim parametrima.
Utvrdeno je znaCajno smanjenje telesne mase, potkoznog masnog tkiva (izrazenog kroz kozne nabore),
kao i obima struka, $to ukazuje na efikasnost primenjenog programa u redukciji telesne mase i masnog
tkiva.Posebno je vazno naglasiti da je Zumba fitnes program pokazao visok potencijal u ciljanom
smanjenju potkoznog masnog tkiva, Sto predstavlja jedan od najcesé¢ih razloga za ukljucivanje Zena u
grupne programe vezbanja. Ovaj oblik fizicke aktivnosti se izdvaja svojom specificnom strukturom koja
kombinuje elemente latino plesnih koreografija sa intenzivnim aerobnim vezbama, uz pratnju ritmi¢ne
muzike. Takav pristup doprinosi stvaranju pozitivne i motiviSu¢e atmosfere tokom vezbanja, Cesto
opisane kao "Zumba Zurka", Sto podstice doslednost i dugoro¢no angazovanje ucesnica. lako je Zumba
fitnes sve popularniji oblik grupnog vezbanja, naucna literatura koja se bavi analizom njegovih efekata i
dalje je relativno oskudna u poredenju sa drugim oblicima aerobnog treninga. Razlog tome delimi¢no
leZi u Cinjenici da je Zumba fitnes jo$ uvek relativno nov koncept u okviru savremenih pristupa fizickoj
aktivnosti. Potrebna su dalja istrazivanja koja ¢e detaljno ispitati efekte ovog oblika vezbanja na razlicite
populacione grupe i u razli¢itim kontekstima (prevencija gojaznosti, kardiometabolicko zdravlje,
psiholoski benefiti itd.).
Ova studija predstavlja doprinos naucnoj bazi podataka o efektima Zumba fitnes programa, ukazuju¢i na
njegovu prakti¢nu vrednost u smanjenju rizicnih antropometrijskih parametara kod mladih Zena sa
prekomernom telesnom masom $to moZe imati vaznu ulogu u ocuvanju i unapredenju.
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THE EFFECTS OF THE ZUMBA AEROBICS PROGRAM ON THE TRANSFORMATION
OF ANTHROPOMETRIC CHARACTERISTICS IN YOUNG WOMEN

Spirtovi¢ Omer, Capri¢ Ilma, Murié¢ Benin, Kahrovi¢ Izet, Radenkovi¢ Oliver, Mili¢ Vladan,
Preljevi¢ Adem, Meki¢ Raid, BiSevac Emir

Abstract: The aim of this study was to determine the effects of a twelve-week Zumba aerobics program on the
anthropometric characteristics of young women. The study was conducted on a sample of 53 participants, divided into
two groups. The experimental group sub-sample consisted of 27 participants (aged 20+0.7), who exercised three times
a week through the Zumba aerobics program, accompanied by music, while the control group sub-sample consisted of
26 participants (aged 20+0.5), who were not involved in any exercise programs. The following measures were used:
body weight, waist circumference, skinfolds at the abdomen, back, upper arm, and thigh. After the implementation of
the Zumba aerobics program, there was a reduction in body weight by -5.08% and waist circumference by -4.30%. For
skinfolds, there was a statistically significant reduction (p<0.05) in the final measurement compared to the initial
measurement: abdomen -21.96%, thigh -13.75%, back -23.18%, and upper arm -21.69%. Based on the percentage
changes, it is clear that the Zumba aerobics program had a significant effect on the reduction of body weight and
subcutaneous fat in the participants of the experimental group, while no significant changes occurred in the control
group.

Key words: Fitness, recreation, anthropometric characteristics, Zumba aerobics
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Sazetak: Fizicka aktivnost igra klju¢nu ulogu u regulaciji dijabetesa tipa 1 kod mladih, posebno kada se odvija u
okruZenju sa pove¢anom koncentracijom kiseonika. Ova studija ispituje uticaj sportske gimnastike i prirodnih ¢inilaca
na kontrolu glikemije kod osoba sa dijabetesom tipa 1. Koris¢ena je metoda studije slucaja, kroz sedmodnevni
eksperimentalni tretman, u kojem je pracen nivo glikemije kod insulin-zavisne i insulin-nezavisne osobe u razli¢itim
vremenskim intervalima. Planirana fizicka aktivnost obuhvatala je umerenu Setnju i sobnu gimnastiku, pri cemu su
nivoi glukoze mereni pre i posle aktivnosti. Rezultati ukazuju na to da fizicka aktivnost na otvorenom moZe doprineti
stabilizaciji nivoa glikemije kod osoba sa dijabetesom tipa 1, ali ne moZe zameniti terapiju insulinom. UoCeno je da
redovna fizicka aktivnost dovodi do smanjenja dnevnih oscilacija glikemije, pri cemu su najveci benefiti primeceni kod
planiranih aktivnosti umerenog intenziteta. Ovi nalazi mogu doprineti razvoju smernica za optimalno planiranje
fizicke aktivnosti kod osoba sa dijabetesom tipa 1, kao i unapredenju edukacije nastavnika fizickog vaspitanja i
sportskih trenera o prilagodavanju veZbi za ovu populaciju.

Kljuéne reci: dijabetes tip 1, fizicka aktivnost, regulacija glikemije, sportska gimnastika, prirodni Cinioci.

UuvoD

Secerna bolest ili dijabetes mellitus predstavlja hroni¢no metaboli¢ko oboljenje koje karakterise
poremecena homeostaza glukoze u organizmu, uz istovremene disfunkcije metabolizma masti i proteina.
Dijabetes mellitus tip 1 (DMT1) spada u autoimune bolesti, a karakteriSe ga destrukcija beta celija
pankreasa koje luce insulin, sto dovodi do apsolutnog nedostatka ovog hormona. Posledi¢no, dolazi do
nemogucnosti Celija da koriste glukozu iz krvi, $to dovodi do hiperglikemije i brojnih akutnih i hroni¢nih
komplikacija (Brki¢, 2016).

Razlic¢iti patoloski procesi mogu doprineti uniStenju pankreasnih ¢elija koje proizvode insulin. lako
genetska predispozicija igra znacajnu ulogu u razvoju bolesti, smatra se da faktori okoline, ukljucujuci
ishranu, virusne infekcije i stres, takode mogu biti okidac¢i autoimunog odgovora koji dovodi do unistenja
beta ¢elija (Martinovi¢, 2018). Dijabetes tip 1 se najcesce dijagnostikuje u detinjstvu i adolescenciji, te se
u literaturi Cesto naziva juvenilni dijabetes. Najveca incidencija zabeleZena je kod osoba mladih od 20
godina, pri ¢emu se ucestalost oboljenja znacajno povecala u poslednjim decenijama (American Diabetes
Association, 2022).

Prestanak ili nedovoljna proizvodnja insulina ima za posledicu da ¢elije ne mogu koristiti glukozu iz
krvi za energetske potrebe, uprkos njenoj visokoj koncentraciji u cirkulaciji. Usled toga, dolazi do
povecane produkcije glukoze u jetri (glukoneogeneza) i razgradnje masnih rezervi, $to vodi do stvaranja
ketonskih tela i metabolicke acidoze - ketoacidoze, koja moZe imati ozbiljne posledice po organizam ako
se ne tretira adekvatno (Kitabchi, Umpierrez, Miles & Fisher, 2009).

Iako terapija insulinom ostaje osnovni tretman za osobe sa dijabetesom tip 1, sve veci broj
istrazivanja ukazuje na znacaj neterapijskih pristupa u regulaciji bolesti, od kojih je fizicka aktivnost
jedan od kljucnih faktora. Redovno i prilagodeno fizicko vezbanje doprinosi poboljSanju metabolicke
kontrole, povecava osetljivost na insulin, smanjuje rizik od hiperglikemije i poboljSava opste zdravstveno
stanje pacijenata (Kostic¢ et al., 2009). Osim toga, fizicka aktivnost sprovedena u prirodnim uslovima, uz
povecan unos kiseonika i povoljne klimatske faktore, moZe imati dodatne benefite na cirkulaciju,
kardiovaskularni sistem i opSte blagostanje pacijenata sa dijabetesom tip 1.

Cilj ovog istrazivanja je da se ispita kako fizi¢ka aktivnost, posebno sportska gimnastika i kretanje na
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svezem vazduhu, uticu na kontrolu glikemije kod mladih sa dijabetesom tipa 1. Analizom metabolickih
parametara, nastojimo da utvrdimo da li i u kojoj meri ovakve aktivnosti poboljSavaju regulaciju Secera
u krvi i opSte zdravstveno stanje obolelih. Konkretno, istraZivanje se fokusira na uticaj sportske
gimnastike, prirodnih ¢inilaca i fizicke aktivnosti na poboljSanje kontrole dijabetesa kod mladih, kroz
analizu njihovog efekta na metaboli¢ke parametre i fizioloSke reakcije organizma.

UTICA] FIZICKE AKTIVNOSTI NA KONTROLU DIJABETESA KOD MLADIH

Frederik Banting i Carls Best su 1922. godine prvi izolovali insulin iz pankreasa, ¢ime je znacajno
promenjena prognoza i kvalitet Zivota osoba sa dijabetesom (Simoni, Hill & Vaughan, 2002). Uprkos
napretku u terapiji, dijabetes tipa 1 i dalje predstavlja ozbiljan zdravstveni problem, sa tendencijom rasta
incidencije medu mladom populacijom. Savremeni nacin Zivota karakteriSe smanjena fizicka aktivnost,
nepravilna ishrana i povecana izloZenost stresu, Sto doprinosi oteZanoj kontroli ove bolesti (American
Diabetes Association, 2009).

Fizicka aktivnost ¢ini znacajan deo ukupnih dnevnih aktivnosti dece i adolescenata i ima klju¢nu
ulogu u prevenciji i terapiji dijabetesa. Pored pozitivnog uticaja na opSte zdravlje, ona doprinosi
poboljSanju metabolicke kontrole i poveéava osetljivost na insulin. Ipak, metabolicki odgovori organizma
na fizicku aktivnost razlikuju se izmedu zdravih osoba i osoba sa dijabetesom, Sto zahteva poseban
pristup prilikom planiranja fizi¢kog veZbanja kod obolelih (Cizmi¢, 2011).

Brojna istraZivanja potvrduju da fizicka aktivnost adekvatnog intenziteta povecava senzitivnost na
biolosko dejstvo insulina, kako kod zdravih osoba, tako i kod osoba sa dijabetesom (Pordevi¢ et al. 2015).
Stoga se preporucuje da fizicka aktivnost kod dece i adolescenata sa dijabetesom bude planirana i
prilagodena individualnim metabolickim potrebama (Tahirovi¢, Toromanovi¢, Bac¢aj & Hasanovic,
2006).

Metabolicki odgovori organizma na fizicku aktivnost

Za obavljanje miSi¢nog rada neophodna je dodatna energija, pri ¢emu se primarni izvori energije
menjaju u zavisnosti od intenziteta i trajanja aktivnosti. Glavni izvori energije su glukoza i slobodne
masne kiseline, koje poticu iz krvi, jetre, miSi¢a i masnog tkiva. U mirovanju, misici prvenstveno koriste
slobodne masne kiseline, dok prelaskom u aktivno stanje pocinju da koriste glukozu i glikogen. Tokom
pocetnih sekundi vezbanja, glikogen iz misi¢a predstavlja primarni izvor energije, nakon ¢ega dolazi do
povecanog iskoris¢enja glukoze iz krvi (Kostic¢ et al., 2009).

Insulin igra klju¢nu ulogu u omoguc¢avanju ulaska glukoze u ¢elije. Tokom fizicke aktivnosti, poveéan
miSi¢ni rad doprinosi produZenom otvaranju ¢elijskih membrana za unos glukoze, ¢cime se poboljSava
njena iskoriS¢enost u energetske svrhe. Medutim, kod osoba sa dijabetesom tipa 1, metabolicki odgovori
zavise od nivoa insulina u krvi. Ako je koncentracija insulina niska, fizicka aktivnost moZe izazvati
hiperglikemiju i ketoacidozu, dok u stanju visokih nivoa insulina moZe do¢i do hipoglikemije (de Leiva-
Hidalgo, Brugués & de Leiva-Pérez, 2020).

Optimalno vreme i nac¢in sprovodenja fizicke aktivnosti kod osoba sa dijabetesom tipa 1

Kako bi se smanjili metabolicki rizici, fizicka aktivnost kod mladih obolelih od dijabetesa treba da se
sprovodi uz pazljivo prilagodavanje vremenskog rasporeda primene insulina i unosa hrane. Na osnovu
fizioloSkih reakcija organizma, metabolicki odgovor na fizicku aktivnost zavisi od sledecih faktora:

1. Vremenskog odnosa izmedu primene insulina i poCetka fizicke aktivnosti,

2. Vremena unosa hrane i dejstva insulina,

3. Intenziteta i trajanja fizicke aktivnosti.

Preporucuje se planirana fizicka aktivnost, jer neplanirana aktivnost moze dovesti do nepredvidenih
metabolickih reakcija. Medutim, kako je kod mlade populacije spontana fizicka aktivnost ¢esta, potrebno
je razviti strategije za njenu bezbednu primenu.

Preporuke za optimalno sprovodenje fizicke aktivnosti kod osoba sa dijabetesom tipa 1
Kako bi se smanijili rizici hipoglikemije i hiperglikemije tokom i nakon fizicke aktivnosti, neophodno
je pridrzavati se sledecih preporuka:
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1. Svakodnevna fizicka aktivnost u trajanju od 30-40 minuta (Setnja, voznja bicikla, sobna
gimnastika, plivanje, ples) moZe doprineti optimalnoj metabolickoj kontroli.

2. Optimalno vreme za fizicku aktivnost je nakon obroka, kada je nivo insulina stabilan.

3. Izbegavati fizicku aktivnost u periodima maksimalnog i minimalnog delovanja insulina, kako bi
se smanjio rizik od hipoglikemije ili hiperglikemije.

4. Unos ugljenih hidrata pre, tokom i nakon fizicke aktivnosti zavisi od nivoa glukoze u krvi. U
slucaju niskih vrednosti glikemije (<5 mmol/L), preporucuje se unos 10-15 g ugljenih hidrata pre
aktivnosti.

5. Merenje nivoa glukoze i ketona pre fizicke aktivnosti je od klju¢ne vaznosti. Ako je nivo glukoze
>16 mmol/L uz prisustvo ketona, fizicku aktivnost treba odloziti.

6. Ukoliko fizicka aktivnost traje duZe od 30 minuta, preporucuje se dodatni unos 10-20 g ugljenih
hidrata tokom aktivnosti.

7. Ukoliko se tokom vezbanja jave simptomi hipoglikemije, potrebno je odmah prekinuti aktivnost
i uneti brzorazgradive ugljene hidrate (npr. 10-15 g glukoze ili vo¢nog soka).

8. Pracenje glikemijskih vrednosti nakon fizicke aktivnosti moZe ukazati na potrebu za
prilagodavanjem doze insulina. Hipoglikemija se moZe javiti i nekoliko sati nakon vezbanja, pa je
preporucljivo smanjenje doze insulina pre spavanja.

9. Osobe sa dijabetesom treba da nose identifikacionu karticu sa osnovnim medicinskim podacima
u slucaju potrebe za hitnom medicinskom intervencijom.

10. Fizicku aktivnost treba izbegavati tokom akutnih infekcija i drugih bolesti, dok se metabolicka
kontrola ne stabilizuje.

11. Deca i adolescenti sa dijabetesom treba da budu pod nadzorom osoba koje su upoznate sa
mogucéim komplikacijama, kako bi se u slucaju potrebe pravovremeno reagovalo.

MATERIJAL Il METODE

Dizajn studije

Ovo istrazivanje je sprovedeno kao studija slucaja sa kontrolom pre i posle intervencije, s ciljem
procene uticaja planirane fizicke aktivnosti na nivo glikemije kod osoba sa i bez dijabetes melitusa tipa
1. Istrazivanje je trajalo od 1. do 7. januara 2022. godine, a fizicka aktivnost je bila unapred isplanirana i
kontrolisana u smislu trajanja i intenziteta.

Uzorak ispitanika

U istrazivanju su uCestvovala dva ispitanika:

¢ Insulin-zavisna osoba (musSkog pola, starosti 32 godine), kod koje je dijabetes tipa 1
dijagnostikovan 2000. godine. Ispitanik koristi intenzivni insulin rezim sa cCetiri dnevne doze: pre
dorucka (8 jedinica novorapida), pre rucka (10 jedinica novorapida), pre vecere (8 jedinica novorapida)
i pre spavanja (10 jedinica lantusa).

¢ Insulin-nezavisna osoba (zdrav ispitanik), koja sluzi kao kontrolni subjekt radi pracenja
fizioloskih oscilacija glikemije u odsustvu dijabetesa.

Kriterijumi uklju¢ivanja su bili: odsustvo drugih hroni¢nih oboljenja, sposobnost sprovodenja
planirane fizicke aktivnosti i stabilna metabolicka kontrola kod ispitanika sa dijabetesom.

Eksperimentalni protokol

Planirane fizicke aktivnosti obuhvatale su vezbe umerenog do visokog intenziteta, $to je u skladu sa
preporukama Svetske zdravstvene organizacije za unapredenje zdravlja i prevenciju hroni¢nih bolesti
kod odraslih osoba (World Health Organization [WHO], 2010).

Aktivnosti su ukljucivale:

e Umerenu Setnju u trajanju od 60-90 minuta, duzine 4-6 km, realizovanu na terenima sa ravnim
deonicama i blagim usponima. Setnje su bile organizovane jednog dana u prepodnevnom, a
narednog dana u popodnevnom terminu.

e Sobnu gimnastiku, sprovodenu naizmeni¢no sa Setnjom, koja je obuhvatala:
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o Standardne veZbe istezanja i mobilnosti (prema smernicama American College of Sports

Medicine, 2021):

» istezanje zadnje loZe (hamstrings stretch)

» istezanje listova (calf stretch)

» istezanje primicaca buta (adductor stretch)

* istezanje grudnih miSi¢a (chest stretch)

» istezanje ramenog pojasa (shoulder stretch)

» rotacije trupa (trunk rotation stretch)

*= bocno istezanje trupa (lateral trunk stretch)

= dodatno: podizanje na prste i kruzenje rukama, u cilju aktivacije cirkulacije i mobilizacije
ramenog pojasa. Svaka veZba se izvodila u trajanju od 10-30 sekundi, sa dva ponavljanja
po poloZaju, umerenim intenzitetom koji omogucava blago naprezanje, ali bez bola.

o VeZbe snage umerenog intenziteta: cu¢njevi, trbusnjaci i sklekovi, izvodeni u jednoj seriji sa
najviSe do deset ponavljanja, kako bi se aktivirale glavne miSi¢ne grupe bez prekomernog
zamora.

Ispitanici su svakodnevno konzumirali identicne obroke kontrolisane energetske vrednosti, uz
precizno planirane uzine izmedu glavnih obroka.

Planirane fizicke aktivnosti sprovodene su u turistickom primorskom naselju Dubrava (Bar, Crna
Gora), na nadmorskoj visini od 0-80 metara. Ova lokacija je odabrana zbog specificnih klimatskih
karakteristika, ukljucuju¢i prisustvo ruze vetrova i visokog sadrzaja kiseonika, Sto se prema ranijim
istrazivanjima povezuje sa poboljSanom cirkulacijom i metabolickom stabilno$¢éu kod osoba sa
dijabetesom.

Merni instrumenti i procedure
Nivo glikemije meren je Cetiri puta dnevno pomoc¢u standardizovanog glukometra Contour Plus:
1. Pre dorucka (08:15 h)
2. Pre rucka (13:00 h)
3. Pre vecere (19:00 h)
4. Pre spavanja (22:30 h)
Uzorci krvi uzimani su ubodom u jagodicu prsta, koriS¢enjem sterilnog lanceta Microlet. Dodatno,
pre i posle fizicke aktivnosti vrSeno je pracenje glikemije kako bi se procenio akutni efekat vezbanja.
Raspored dnevnih aktivnosti tokom eksperimentalnog perioda prikazan je u Tabeli 1.

Tabela 1 Prikaz dnevnih aktivnosti tokom eksperimentalnog perioda

Aktivnost Neparni dani (1,3,5,7.01.2022.) Parni dani (2,4,6.01.2022.)
Ustajanje 8h 8h
Provera glikemije 8h 15’ 8h 15’
Prijem insulina 8h 15’ 8h 15’
Dorucak 8h 30’ 8h 30’
Fizicka aktivnost sobna gimnastika od 10h-11h Setnja 10h - 11h 30’
UZina 11h 11h
Provera glikemije 13h 13h
Prijem insulina 13h 13h
Rucak 13h 30’ 13h 30’
Fizicka aktivnost Setnja 15-16,30 gimnastika 15-16
UZina 16h 16h
Provera glikemije 19h 19h
Prijem insulina 19h 19h
Vecera 19h 30’ 19h 30’
Provera glikemije 22h 30° 22h 30’
Prijem insulina 22h 30’ 22h 30’
Obrok pre spavanja 23h 23h
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Deskriptivna statistika
Podaci su analizirani pomoc¢u deskriptivne statistike (Tabela 2) i predstavljeni graficki.

Tabela 2 Deskriptivni parametri vrednosti glikimeje

Insulin zavisna Insulin nezavisna

Mean 4.875 4.475
Standard Error 0.397267 0.066791
Median 4.3 4.5
Mode 4 4.4
Standard Deviation 2.102137 0.353422
Sample Variance 4418981 0.124907
Kurtosis 5.424068 1.42792
Skewness 2.172693 0.39066
Range 9.8 1.6
Minimum 2.2 3.9
Maximum 12 5.5
Sum 136.5 125.3
Count 28 28

U Tabeli 2 prikazani su deskriptivni parametri glikemije kod insulin-zavisnog i insulin-nezavisnog
ispitanika. Prose¢na glikemija bila je neSto viSa kod insulin-zavisnog (4.875 mmol/L) u poredenju sa
insulin-nezavisnim (4.475 mmol/L). Medutim, klju¢na razlika ogleda se u rasprSenosti: kod insulin-
zavisnog standardna devijacija je bila 2.10 mmol/L, uz raspon vrednosti od 2.2 do 12.0 mmol/L, dok je
kod insulin-nezavisnog varijabilnost bila znatno manja (SD = 0.35; raspon 3.9-5.5 mmol/L). Distribucija
kod insulin-zavisnog pokazala je jaku pozitivnu asimetriju i izrazene ekstreme, dok je kod insulin-
nezavisnog bila stabilna i umereno desno asimetri¢na.

Na osnovu sprovedenog sedmodnevnog eksperimentalnog tretmana i praenja nivoa glikemije kod
ispitanika sa dijabetesom tipa 1 i kontrolnog ispitanika, dobijeni su rezultati koji su prikazani u
Grafikonu 1.

Grafikon 1 Prikaz sedmodnevnog praéenjanivoa glikemije
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DISKUSIJA

Rezultati istrazivanja jasno ukazuju da, iako su prosecne vrednosti glikemije izmedu grupa relativno
sli¢ne (razlika 0.40 mmol/L), varijabilnost kod insulin-zavisnog ispitanika je znacajno ve¢a — sa Sirokim
rasponom, visokom standardnom devijacijom i distribucijom koja pokazuje jaku desnu asimetriju i
visoki kurtosis. Ovo ukazuje na prisustvo hipoglikemije i hiperglikemije, Sto potvrduje da insulin-zavisni
pacijenti dozivljavaju znacajne dnevne oscilacije u nivou glukoze u krvi. U klini¢koj praksi, ovakva
nestabilnost glikemije (glycemic variability, GV) prepoznata je kao nezavisan terapijski cilj, pored
standardnog pracenja HbA;c (Kovatchev, 2017; Lachin et al., 2017).

Glikemijska varijabilnost se povezuje ne samo sa povec¢anim rizikom od akutnih hipoglikemijskih
epizoda, ve¢ i sa mikro- i makrovaskularnim komplikacijama, ukljucujué¢i neuropatiju, retinopatiju,
nefropatiju i kardiovaskularne bolesti, kao i sa pove¢anim rizikom od mortaliteta (Saisho, 2014; Lachin
et al, 2017). Takode, dostupni podaci ukazuju da GV moZe biti povezana sa neurokognitivnim
disfunkcijama i psiholoskim poremecajima (Lazar, lonita, Reurean-Pintilei & Timar, 2024).

Kombinovanjem ovih nalaza, moze se zakljuciti da GV kod insulin-zavisnog pacijenta predstavlja
dvostruki izazov: sa jedne strane, povecava rizik od akutnih i hroni¢nih komplikacija, a sa druge, moZze
biti znacajno modifikovana pravilno programiranom fizickom aktivnoscu (Yardley & Sigal, 2015; Colberg
et al, 2016; Riddell et al, 2017). Kontinuirano pracenje glikemije (CGM) i analiza parametara
varijabilnosti (SD, CV, MAGE, TIR) omogucavaju detaljnije razumevanje metabolickih oscilacija i
efikasnije prilagodavanje fizi¢ke aktivnosti i terapije (Lazar etal., 2024). Cak i u prediabeti¢nim stanjima,
povecana GV signalizira beta-¢elijsku disfunkciju i rizik progresije bolesti (Saisho, 2014).

Sedmodnevni eksperimentalni protokol sproveden u ovoj studiji dodatno potvrduje znacaj
kontrolisane fizi¢ke aktivnosti u regulaciji glikemije kod osoba sa dijabetesom tipa 1. Prvobitno uocene
vece oscilacije glikemije tokom prvog dana istraZivanja verovatno su rezultat kombinacije faktora:
povecane fizicke aktivnosti i adaptivne reakcije organizma. Kod osoba sa dijabetesom tipa 1, fizicko
opterecenje inicijalno moZe izazvati povecanje glukoze u krvi (post-exercise hyperglycemia) zbog
aktivacije simpatickog nervnog sistema i oslobadanja kontrregulatornih hormona kao sSto su adrenalin i
kortizol. Ovi hormoni stimuliraju hepaticku glukoneogenezu i glikogenolizu, Sto moZe privremeno podici
nivo glukoze (McClure, Carr, Boulé, & Yardley, 2024). Nakon nekoliko dana kontinuiranog i pravilno
tempiranog programa fizicke aktivnosti, metabolizam glukoze se adaptira, poboljSava se insulinska
senzitivnost misi¢a i regulacija glikemije postaje stabilnija, Sto se manifestuje smanjenjem oscilacija u
narednim danima (Zhou et al, 2020). NajniZe vrednosti glikemije kod insulin-zavisnog ispitanika
zabeleZene su tre¢eg dana u jutarnjim satima (2.2 mmol/L), dok su najviSe vrednosti registrovane prvog
dana pre dorucka (12.0 mmol/L), $to naglaSava potrebu za pazljivim planiranjem aktivnosti u skladu sa
insulinskom terapijom i nutritivnim unosom. Kontrolni ispitanik, bez dijabetesa, pokazao je stabilne
vrednosti glikemije, Sto potvrduje efikasnost fizioloskih mehanizama regulacije glukoze kod zdravih
osoba (Kosti¢ et al., 2009).

Planirane aktivnosti obuhvatile su kombinaciju umerene Setnje i sobne gimnastike (istezanje i
mobilizacione vezbe), uz umerene vezbe snage, cime je omogucena aktivacija glavnih miSi¢nih grupa,
poboljsanje cirkulacije i optimizacija metabolickog odgovora, bez prekomernog rizika od oscilacija
glikemije (WHO, 2010; Cizmi¢, 2011; ACSM, 2021). Pojava hipoglikemije u ve¢ernjim satima ukazuje na
znacaj preciznog tempiranja fizicke aktivnosti i prilagodavanja unosa ugljenih hidrata, Sto je u skladu sa
nalazima da fizicko opterecenje povecava potrosnju glukoze i moze dovesti do odlozene insulinske
reakcije (Cizmi¢, 2011). Istovremeno, izvodenje aktivnosti u prirodnom okruZenju sa poveéanim
sadrzajem kiseonika moze dodatno doprineti efikasnijoj oksidaciji glukoze i boljoj metabolickoj
regulaciji (de Leiva-Hidalgo et al., 2020).

U celini, rezultati istrazivanja potvrduju da pazljivo planirana fizicka aktivnost, u kombinaciji sa
odgovaraju¢om terapijom i nutritivnim strategijama, predstavlja efikasan i bezbedan metod za
smanjenje glikemijske varijabilnosti i poboljSanje metabolicke kontrole kod osoba sa dijabetesom tipa 1.
Ipak, optimalni obrasci i dugorocni efekti fizicke aktivnosti zahtevaju dodatna istrazivanja u cilju
individualizacije pristupa i maksimalnog smanjenja rizika od neZeljenih oscilacija, uzimaju¢i u obzir
individualne razlike u insulinskoj terapiji, nivou fizicke aktivnosti i Zivotnim navikama.
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ZAKLJUCAK

Rezultati sprovedenog istrazivanja ukazuju da fizicka aktivnost predstavlja znacajan regulator
glikemijske kontrole kod osoba sa dijabetesom tipa 1. Planirane i kontrolisane veZbe, narocito kada se
izvode u prirodnom okruZenju sa povecanim sadrZzajem Kkiseonika, doprinele su stabilizaciji
koncentracije glukoze u krvi, smanjenju dnevnih oscilacija glikemije i poboljSanju ukupne metaboli¢ke
kontrole. Ovi nalazi potvrduju prethodna istrazivanja koja isti¢u vaznu ulogu fizicke aktivnosti u
povecanju insulinske osetljivosti i boljoj iskoriS¢enosti glukoze u perifernim tkivima (Yardley & Sigal,
2015; Colberg et al., 2016).

Medutim, fizicka aktivnost ne moZe zameniti insulin u terapiji dijabetesa tipa 1, ve¢ njen efekat zavisi
od adekvatne insulinske podrske. Nepravilno tempiranje i doziranje fizicke aktivnosti mogu dovesti do
hipoglikemijskih ili hiperglikemijskih epizoda, $to potvrduje potrebu za paZljivim planiranjem veZbanja
u skladu sa nutritivnim unosom i reZimom insulina (Riddell et al., 2017).

Pored direktnih efekata na glikemiju, vezbanje u prirodnim uslovima bogatim kiseonikom moze
imati dodatne benefite kroz poboljSanje mikrocirkulacije, smanjenje oksidativnog stresa i modulaciju
inflamatornih procesa. Time se otvara prostor za Sire razumevanje uloge fizicke aktivnosti ne samo u
kontroli glikemije, ve¢ i u unapredenju celokupnog metabolickog profila osoba sa dijabetesom tipa 1.

Ipak, ogranicenje ovog istrazivanja ogleda se u malom uzorku ispitanika i kratkom trajanju tretmana,
zbog ¢ega rezultati ne mogu biti generalizovani na Siru populaciju. Budu¢a istraZivanja treba da obuhvate
veli broj ucesnika, duZe periode pracenja, kao i detaljnije analize efekata fizicke aktivnosti na druge
parametre metabolickog zdravlja, ukljucujué¢i insulinsku rezistenciju, lipidni status i inflamatorne
biomarkere. Na taj na¢in moguce je pruziti sveobuhvatnije smernice za optimalnu integraciju fizicke
aktivnosti u terapijske protokole za osobe sa dijabetesom tipa 1.
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METABOLIC EFFECTS OF PHYSICAL ACTIVITY IN INDIVIDUALS WITH TYPE 1
DIABETES: A CASE STUDY

Meki¢ Raid, Paunovi¢ Milos, Meki¢ Merisa, Radenkovi¢ Oliver, Muri¢ Benin, Kahrovi¢ Izet,
Spirtovi¢ Omer, Capri¢ Ilma, Mili¢ Vladan

Abstract: Physical activity plays a crucial role in the regulation of type 1 diabetes in youth, especially when performed
in environments with increased oxygen concentration. This study examines the impact of sports gymnastics and
natural factors on glycemic control in individuals with type 1 diabetes. A case study method was employed over a
seven-day experimental treatment, monitoring glycemic levels in insulin-dependent and non-insulin-dependent
individuals at various time intervals. The planned physical activity included moderate walking and indoor gymnastics,
with glucose levels measured before and after the activities. The results indicate that outdoor physical activity can
contribute to the stabilization of glycemic levels in individuals with type 1 diabetes but cannot replace insulin therapy.
Regular physical activity was observed to reduce daily glycemic fluctuations, with the greatest benefits noted in
planned moderate-intensity activities. These findings may contribute to the development of guidelines for optimal
planning of physical activity in individuals with type 1 diabetes and improve the education of physical education
teachers and sports trainers in adapting exercises for this population.

Key words: type 1 diabetes, physical activity, glycemic regulation, sports gymnastics, natural factors.
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Abstract: Sports intangible cultural heritage, including ethnic traditional sports and games, represents the
achievements of people's long-term efforts, possessing rich historical significance and artistic value. Protecting and
promoting these ancient sports at the grassroots community level can help preserve traditional culture and raise
public awareness of sports, thereby achieving sustainable and healthy development. However, challenges such as a
shortage of skilled inheritors, inadequate sports facilities, and insufficient funding hinder their promotion. This study
examines these issues and proposes actionable solutions, including creating model communities, renovating sports
venues, securing funds through multiple channels, and introducing traditional sports in schools.

Key words: Community, sports, intangible cultural heritage

INTRODUCTION

Traditional ethnic sports are cultural creations forged through long-term labor practices over the
course of history, embodying the wisdom in daily living of various regions and ethnic groups. In 2003,
UNESCO adopted the Convention for the Safeguarding of the Intangible Cultural Heritage. Since then,
numerous traditional sports worldwide have been inscribed on the Intangible Cultural Heritage lists, and
countries have actively responded by incorporating their outstanding traditional sports into national-
level safeguarding systems.

Today, amid sustained economic development and growing awareness of physical fitness, exercise
has become an indispensable part of modern lifestyles. Hundreds of sports options are available for daily
activities, and new forms of athletic games continue to emerge. However, the widespread use of the
internet has allowed video games to consume significant amounts of people's time, causing a decline in
participation in physical sports. This poses a serious challenge to the survival of traditional ethnic sports
and games.

As the fundamental unit of the social organism, a community serves as a microcosm of the broader
society and shoulders the responsibility of being a "testing ground" for social development. Community
centers and associations created and managed by communities themselves can play a vital role in
supporting the transmission of intangible cultural heritage (ICH) and raising public awareness of its
importance to the community (Valentina, 2020). Conducting social pilot programs within specific
communities can provide invaluable reference for other communities, thereby influencing the planning
and development of society as a whole. Thus, this paper proposes that vigorous efforts should be made
to promote the transmission and development of sports-related intangible cultural heritage within
grassroots communities. This aims not only to preserve traditional history and culture but also to
enhance residents’ willingness to participate in sports activities by doing so.

METHODS

This study is based on a literature search conducted via Google Scholar. Building upon extensive
reading and referencing of relevant professional literature, it integrates theoretical analysis, content
analysis, as well as logical induction and deductive reasoning to examine the current challenges facing
sports intangible cultural heritage within community development, and then proposes specific coping
strategies.
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THE DILEMMA OF INHERITING SPORTS INTANGIBLE CULTURAL HERITAGE
Lack of talent in inheriting sports intangible cultural heritage

Culture is created, sustained, and refined by humanity. Consequently, bearers are the core element in
the protection of sports intangible cultural heritage (ICH). Currently, the declining number of outstanding
bearers has become a serious and undeniable reality. Many ICH projects face the issue of aging bearers
and participants, or even a break in transmission (Zhang, 2023) .In the process of rapid urbanization,
the large-scale migration of rural residents to cities has intensified population loss in rural areas.
Compounded by historical and natural constraints, economic development remains challenging in some
remote regions. These factors collectively make it difficult for a significant amount of sports ICH rooted
in rural communities to find sufficient and suitable successors, ultimately leading to a break in
transmission.

Secondly, sports intangible cultural heritage has developed over millennia and is now rich in meaning.
However, due to the way they are passed down, many practitioners master the skills and performance
techniques but lack deep theoretical understanding, failing to grasp the cultural depth behind them

(Jiang et al.,2024) .

Additionally, the influence of modern emerging sports continues to deepen, and their reach far
exceeds that of relatively slower-paced traditional sports. This has led to a widespread lack of public
interest in traditional sports (Ma et al.,, 2024 ) . As a component of mass sports, community sports are
characterized by their voluntary nature. The choice of sports activities by residents depends on their
personal interests. These various factors make the promotion and popularization of traditional sports at
the grassroots community level a daunting challenge, directly hindering the cultivation of a new
generation of practitioners for traditional sports.

Insufficient community sports facilities

Ample community sports facilities are the fundamental material support for residents' participation
in physical exercise, and their supply level primarily depends on the local economic development.
However, the problem of insufficient public sports facilities remains widespread in most cities today, and
the situation is even more severe in vast rural areas. With the continuous boom in urban development
and construction, land is becoming increasingly scarce, making it difficult to guarantee the public sports
facilities that urban residents are entitled to. The residents' strong demand for exercise stands in sharp
contrast to the sports equipment that is scattered, limited in number, and insufficient in supply.

Furthermore, the intangible cultural heritage of sports is extensive and profound, featuring diverse
activities with distinct regional characteristics. Activities such as equestrian skills and water sports, for
instance, struggle to find space for practice in land-scarce cities once removed from their native
environments. Therefore, the lack of objective material conditions poses great challenges to the
widespread preservation of intangible cultural heritage in sports.

Insufficient funds for sports development

Currently, the development of community sports relies primarily on government fiscal allocations,
with private capital playing a minimal role. Due to varying levels of economic development across
regions, government investment in sports also differs significantly. Remote regions receive particularly
inadequate funding.

Simultaneously, the protection of sports intangible cultural heritage faces numerous challenges.
These include a lack of specialized protection agencies, unclear ownership, and modernization and
commercialization tendencies in the transmission process. This has led to increasingly constrained
survival space. (Gao, 2023)

Sustained efforts in cultivating the transmission of sports intangible cultural heritage require
substantial financial investment. However, the vast majority of talent cultivation initiatives are currently
undertaken spontaneously by civil society organizations. Limited by their own scale, these organizations
can provide only severely limited support.The shortage of both policy support and funding constitutes
the primary bottleneck constraining the cultivation of talent for sports intangible cultural heritage.

91



Anthropological and theo-anthropological view on physical activity

STRATEGIES FOR DEVELOPING SPORTS INTANGIBLE CULTURAL HERITAGE IN THE COMMUNITY

Create sports intangible cultural heritage demonstration communities

Sports intangible cultural heritage activities embody profound artistic value and serve as both
recreation and education. Through participation, people are subtly and profoundly influenced. To
effectively protect and pass on these precious legacies, and to promote the harmonious development of
community sports through traditional sports programs, it is essential to establish a multi-party
collaborative governance system. The core objective is to enhance residents' participation and
satisfaction.

Establish a "government-led, community-collaborated, resident-participated” community sports
model

Government-led planning and guarantee

Government-led planning and safeguarding should involve studying and formulating systems such as
community development plans for sports-related intangible cultural heritage, evaluation standards, and
sports facility management measures, to coordinate the allocation of sports resources. Additionally, a
community supervision and evaluation mechanism centered on resident satisfaction should be
established, authorizing third parties to oversee the use of special funds, facility construction and
maintenance, residents’ fitness status, and activity implementation.

Community collaboration stimulates vitality

Community organizations should contribute to community building by expanding the team of sports
professionals, promoting sports programs, offering fitness guidance, encouraging resident participation
in exercise, and organizing sports competitions. In serving the community, these organizations must
promptly identify residents' difficulties and requests. Through communication and coordination with
government departments, experts, and scholars, they can provide practical suggestions for developing
improvement plans.

Focusing on residents, enhancing participation experience and sense of identity

Creating a sports atmosphere and guiding concepts

Community residents are both the starting point and the ultimate goal of community development.
The fundamental criterion for measuring its effectiveness lies in residents' recognition and
satisfaction.Governments, communities, sports clubs, and other stakeholders should actively guide
residents to adopt sound perspectives on health and sports, fostering a vibrant sports culture within
communities. Only when residents personally experience the value of traditional sports - such as the
enjoyment and health benefits they offer - will they develop a genuine appreciation for them. By
regularly organizing popular competitions that resonate with the public, traditional sports can be
seamlessly integrated into residents' daily lives. Neighbors should be encouraged to support one
another in physical activities, promoting collective well-being. Additionally, collaborations with non-
governmental research teams can be established to conduct lectures, educating the public about the rich
cultural heritage behind traditional sports.

Expand ways for residents to participate in community construction

Encourage residents to not only participate in sports activities, but also engage in the governance
process of community sports. By leveraging both online and offline interactions, we can solicit broad
input and guide residents to focus on community sports affairs, actively offering suggestions. This allows
them to gain a sense of involvement and fulfillment through their contributions, ultimately integrating
more residents into the development of community sports.

Innovate, promote and optimize sports events

Practitioners of intangible cultural heritage (ICH) in sports are pivotal to the construction of ICH
communities. Efforts should be community-based and practitioner-centered to broaden participation,
enhance appeal, and encourage local residents to engage in traditional sports. Innovation can be
introduced to certain traditional sports while preserving their essence—for instance, simplifying overly
complex forms and appropriately lowering intensity levels—better to align activities with the needs of

92



12t [nternational Scientific Conference

the general public. Governments, communities, and residents must provide essential support through
measures such as venue provision and fostering an interactive environment. This requires collaborative
support and coordination from multiple stakeholders.This will ultimately motivate more residents to
participate in physical exercise, promote neighborhood interaction, allow everyone to share the benefits
of sports, and build a healthy, happy, and supportive sports community.

Adapt to local conditions and build, renovate, and utilize sports venues

The current distribution of public sports facilities in urban communities is uneven. Older
communities, constrained by limited public space, typically suffer from a shortage of sports facilities.
They often only have a small number of outdated fitness equipment installed by the government during
earlier initiatives. Meanwhile, some newly developed, upscale communities are equipped with relatively
comprehensive sports venues.

Therefore, the government should, considering the need to preserve local sports-related intangible
cultural heritage, reasonably plan dedicated areas and invest in constructing corresponding venues and
necessary equipment. Simultaneously, where conditions permit, efforts should be made to adapt to local
conditions, fully utilize existing sports facilities, showcase the distinctive features of traditional sports,
and organize various engaging activities.

Additionally, during holidays, we could explore the "government-society collaboration" model for
organizing sports events. We may actively host diverse community sports competitions targeting small
units such as families, residential buildings, and neighborhoods, thereby mobilizing residents'
enthusiasm for participation and fostering a vibrant community sports atmosphere. At the same time,
we could organize sports performances, exhibitions, lectures, and exchanges of management experience.

These activities, on one hand, can broaden residents' perspectives on sports, while on the other, they
provide insights and references for improving community sports initiatives in the future. By participating
in these rich and varied community sports and cultural activities, residents can not only strengthen their
bodies, cultivate their character, and delight their minds but also enhance their sense of teamwork and
experience the cohesive spiritual strength of the community. The participation process naturally brings
neighbors closer, establishing harmonious and close connections between people and the community,
thereby strengthening residents' sense of community identity and belonging.

Use multiple channels to raise funds

In the provision of community sports services, relying solely on the participation of governments
and enterprises is far from sufficient. It is essential to introduce multiple stakeholders to bridge the
supply gap. Governments can collaborate with organizations such as enterprises, sports foundations,
clubs, and associations to jointly raise funds and resources. These entities can then be entrusted with the
production of community sports services, thus enabling support for traditional sports activities,
programs, and institutions in areas such as venue construction, event organization, and expert training

(Xue etal,2023) .

For traditional sports, it is essential to establish support and collaboration mechanisms with civil
research organizations and universities, while encouraging diversified forms of social funding to protect
sports-related intangible cultural heritage. Additionally, efforts should be made to pool collective wisdom
in developing innovative adaptations of these cultural assets by integrating local cultural characteristics.
This includes creating cultural and tourism products and leveraging emerging information technologies
to enhance online promotion and visibility.

The interdependent and complementary cooperation between the government and sports social
organizations not only helps the government reduce provision costs and enhance community sports
service quality, but also enables sports social organizations to obtain policy incentives and various forms
of support, thereby expanding their social influence.

Carry out traditional sports activities on campus
To ensure effective transmission of a skill or project, the student community serves as an ideal
teaching audience. For sports that do not demand extensive equipment or dedicated practice venues,
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inheritors may collaborate with primary and secondary school administrators based on their capacity.
They can serve as extracurricular instructors after school hours in the form of clubs or interest-based
activities to teach traditional sports. Currently, some schools in China have launched the "Taichi on
Campus" program. Practice has demonstrated that, with proper guidance, Taichi can not only be
successfully integrated into school curricula—contributing to cultural heritage preservation—but also
enhance educational outcomes (Tian etal.,2025)

Additionally, higher education institutions may hire excellent inheritors with teaching qualifications
to offer specialized or elective courses on traditional sports, building a distinctive curriculum system.
Government education and sports departments should provide encouragement and support to schools
that actively establish such specialized courses and allocate funding for sports facilities and equipment
as appropriate. At the same time, students’ education requires the supportive attitude of parents. Good
home-school relationships contribute to the mutual reinforcement of family education and school
education (Huo 2023) .Education can only be effective when parents understand and support their
children's participation in traditional sports, recognizing the importance of sports for youth
development.

CONCLUSION

The preservation and transmission of intangible cultural heritage is a long-term endeavor. A central
challenge lies in how to garner broader attention for ancient traditions within contemporary society.
Building upon an analysis of the current difficulties in transmission, this paper proposes several
actionable countermeasures. It emphasizes that the concerted efforts of the government, communities,
and residents are indispensable—each playing a vital role.

Furthermore, beyond grassroots community organizations, assistance from educational institutions
is crucial. Leveraging schools' platforms and facilities can provide students with opportunities to engage
with these traditional practices. Parents should also collaborate with the government and schools,
supporting their children's participation in sports activities. Ultimately, this integrated approach aims to
foster a holistic environment—encompassing schools, communities, and families—where individuals
are immersed in traditional culture.
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KOMIIEHTEHIHUJE U KOMIIETEHIHHW]JCKH IPUCTYII YIIPAB/bAILY /bY ICKUM
PECYPCUMAYY CIIOPTY

AszemoBuh Henjaal, Myjanosuh Pudat?'*/, MyjanoBuh /luno3
1yuuBepauTeT [IpuBpegHa Akasemuja y Hoom Cany, Cpbuja
2JlenapTMaH 3a buoMeuiHcke Hayke, /Ip>kaBHU YHUBep3uTeT Y HoBoM [Tazapy, Cp6uja
3@akyaTeT 3a ciopT U $U3MUKO BacnuTamwe, HoBu Caz, Cpbuja

PROFESSIONAL ARTICLE
DOI: 10.5937/ATAVPA25095A

CaxxeTtak: OcHOBHU Yu/b 0802 padd je yno3Hagarbe ca meopemckKum u MemooCKUM OCHO8AMd yJ/02e U 3Havaja
KOMNeHmMeHYyuja MeHayepa Koje cy 00 nepMaHeHMHO2 3HaYdja 3a Nocmu3drbe 8UCOKUX cCnopmcKux pezyamama. 08aj
pad 6u mpeba.sio da homozHe cmuyarby 6a3UYHUX 3HAHA NPUAUKOM YNPas/abdrbd /bYOCKUM pecypcuma y cnopmy.
Jbydcku pecypcu aHeaxcosaHuy pady jedHe chopmcke op2aHu3ayuje CywmuHCKU npedcmasssajy Ky HheHoe ychexa.
Haxcanocm akmyesnHa chopmcka npakca nokasyje da eehuHa cnopmckux opeaHu3ayuja Koo HAcC jowl ysek He
npeno3Haje ogy uurbeHuyy. To je Hapouumo youmueo kada je pey 0 KOHMeEKCmMy MeHAyYMeHma CNnopmcKux
opzaHuszayuja. Y P.Cpbuju, jow ysek, rwuxosu ynpas/eauku desnogu He ycnesajy da odabepy, aau u 3adpiice,
KkeaaumemaH Mmemayepcku kadap. Ha maj HauuH ocmajy yckpaheHnu, y npeom pedy, 3a nomeHyujajae Koju
omozyhasajy keaumemHy KOHKYpeHmcKy npedHocm. Jep, da 6u ce 00ab6pao kea.iumemaH kadap HeonxooHo je do6po
opeaHu308amMu cam npoyec cejekyuje u uzabpamu kaHdudame Koju cy chpemHu da 6ydy egpukacHu y ceom pady, a
UCmMo8peMeHo U JI0ja/IHU C80jOj CNOPMCKOj 0p2aHU3AYUjU.

K/by4He peuu: meHayepcke komnemeHyuje, npucmynu ynpas/saky, CLOpmcKu pesyamamu

YBOJ

HoBu KOHILIENT NpUCTyNa /bY[CKUM pecypcuMa y I0cJ0BHOj cdepH, ca KOjoM caBpeMeHHU CIIOPT UMa
OpOjHUX AOJUPHHUX TayaKa, U3y3eTHO UCTHYe 3HAyaj 3HaHa, 06pa3oBamka U CIOCOOHOCTU KaZpoBa.
Jlakyie UXOBUX YKYITHUX KOMIIETEHIM]a, Kao K/by4YHOT paKTopa 3a pa3Boj oipeheHe opraHusanyje, Kao
Y CIIOPTCKe 06J1acTu y LieJIMHY. [lojeIMHY NOTEHIMja/IM YOBEKA Ce MOPajy YHanpehruBaTu 06pa3oBambeM
Y MHOBALIUjOM 3Hama, Koje Tpeba NepMaHEHTHO pa3BHjaTH, ycaBpLlaBaTH U NIPOMOBUCATH, KaKo OU ce
TH NOTeHLWjaJu TpaHCPOPMHUCAIH Y KaluTasl (BpeLHOCT), OJHOCHO CBECHY U CBPCUCXOAHY aKTUBHOCT
y CBUM paZHUM Ipouecuma. J[pyruM pedyuMa, CaBpeMeHe KOHLeNLHje MeHalIMeHTa Yy CIOpPTYy
agupMHUIly U TOTEHLIMPAjy 3Ha4aj JbyACKUX pecypca y OCTBapUBamby Ke/beHUX U 0CTaB/beHUX LIU/beBa
opraHusanuje (npe cBera CHOPTCKUX OpraHy3anuja — Kjiy6oBa, ajd U JPyrux OpraHu3aluoHUX 06/1MKa
HEeOIXO/JHUX 3a er3vCTeHLHjy CIIOPTCKe [AeJaTHOCTH), Tle je KBaJWUTeT KaJpOBCKOI MOTeHLHjana
JUPEKTHO OZTrOBOPAH 3a KOOPAWHALM]Y U YCMepaBamwe yIpaB/bayKUX IpolLeca, 0JJHOCHO HelloCpeJHO
yTU4Ye Ha CBe aKTUBHOCTHU y CNOpPTy. MeHallMeHTCKe aKTHBHOCTH y CIOPTCKMM OpraHu3alHjaMa
HEU30CTaBHO Cy AUPEKTHO IOBe3aHe ca pajHOM edHKACHOLINY, IITO Y NPBU IJIAH CTaB/ba MUTAHE
KOMIleTeHLIMja JbYACKUX pecypca. Ha Taj HauMH ce OHe 10jaBJbyjy Kao BeoMa MepJ/bMBa KaTeropuja, koja
ce eBaslyvpa oArosapajyhum (npuxBaheHrM) opraHM3alMjcKUM cTaHAapAuMa. /Jlakie, mocMaTpaHo U
ca Mo3ulyja MeHallMeHTa y CIOPTY, MOXe Ce KOHCTAaTOBAaTH Jla KOMIEeTeHIMje MpeJCcTaB/bajy BpPJIO
,Mep/bUBY” KaTeropujy y KOHKPETHOM CalOPTCKOM CUCTEMY.

PA3JIMMUTHU ITIPUCTYIIN YIIPAB/bAKLY /bY ACKUM PECYPCUMA'Y CIIOPTY

Y HajonmTHjuM pasMaTpamkHUMa I0jMOBa KOMIETEHIHja Uy KOMNhememHocm, MOe ce Mohu of
HBUXOBOI' HajonuTujer ofpebema, oAHOCHO ceMaTHuKe ocHOBe. Tako, mojaM komnemeHyuja (J1aT.
yomnemeHmua) 03HayaBa HaJlJIEXKHOCT, MePOIaBHOCT, [10Jbe PaJila HEKOT Ha/l/IellTBa; NoApyyje y KojeM
Heka ocoba Tnocejyje 3Hama, WUCKycTBa M BewThuHe. C Jpyre cTpaHe, NOjMOBHa OJpejHHLA
KoMnemeHmaH NoBe3aHa je, Takohe, ca HaJexHowhy U MepojaBHolhy ocobe, anu U ca GopMaTHOM
Y/WJM CTBapHOM ocrnocobsbeHolhy 3a Heku nocao (JoaHoBuh, 2006).

Heke oj nedrHuUIMja KOMIIeTeHLMja ce MOTY BHJETHU KpO3 CTaBOBe MOjeAUHUX ayTopa. bojaTuc
(BoyaT3uc, 1982) je nedrHMCcao fa KOMIeTeHIMja Ipe/CTaB/ba OCHOBHY KapaKTepPUCTUKY 0co6e Koja
pesyiaTupa y edUKAaCHOM H/WIM CyNepuOpHOM o06aB/bakby IOC/AA.. MOXe OUTH O0COOMHA, MOTUB,
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BEIUTHHA, acleKT CJIMKe O Ce6M W/IM COLUjasiHe yJIore, Kao M KOPIyC 3Hama KOjy OHa/OH KOPHCTH.
Byapyd (Wooapydde, 1991) cmaTpa aa cy KOMIIEeTeHIHje CKYII TOHalllakba Koje 0co6a Mopa U3BECTH Jia
6u 3ajaTKe U QyHKIHje nocia o6aBUIa KOMIETEHTHO, 10K Bap u Konep (Wapp aug Llonnep, 1992)
CcMaTpajy fa ce KOMIeTeHlMja 32 HEKU [10Ca0 IocMaTpa Kao CKy I IOHallakha, 3Hamha, Ipolieca MULL/bekbha
Y /WM CTaBOBa 3a KOje je BepOBATHO /ia ce pedJIeKTYjy y 06aB/bamy N10C/1a, a KOjU JOCEXKY 0 IPETXO0JHO
fedUHMCAaHUX eJleMeHTapHHUX, 6a3UYHUX U BUCOKHX HUBOA cTaHgapza. C apyre crpaHe ['pun (I'peen,
1999) cMmaTpa Aa cy MHAUBUYa/IHE KOMIIETeHIIUje Mep/bUBe paJlHE HABUKeE U JIMUHE BEIITUHE Koje ce
KOpPHCTe 3a MOCTHU3ake paJiHUX ubeBa, a Kypu u baptpam (Kyp3s aug Baptpam, 2002, ctp. 229) cToje
Ha CTAaHOBMILUTY Ja KOMIeTeHIuje 00yxBaTajy CKyNOBe IOHallakba KOjU Cy HMHCTPYMEHTa/HU 3a
MIOCTH3ambe KeJbeHUX pe3yJiTaTa U UCX0Aa.

Bes3 0631pa Ha pa3/inuuTe ayTOpe U lbUXOBe MIPUCTYIIEe, MOXe Ce CMAaTPaTH Ja y TEOPUjU eT3UCTUPAjY
JlBe peJIaTUBHO CaMOCTajiHe rpyne cTaBoBa. [IpBy 4uHe oHe JeduHUIMje KoOje ce OJHOCEe Ha
KBaJiMpuUKalyje UIM CTaHJAapJe o6aB/baba MOCJA, JOK Ce Apyra rpynamnuja og4HOCH Ha ocMaTpammbe
KOMIeTeHIIUja Kao oZipe/iHHIe 32 BUCOKY YCIIEIIHOCT Ha IIOCJy UJIU CyIEpUOPHO 06aB/bakbe NocIa.

MebhyTuM, y TeopujckUM pa3MaTpamKMa, Nopef NpobseMa AebUHHCalka KOHLENTAa, OTBOpPeHa
NHTakba 3a paclpaBy y Be3U ca KOMIeTeHLHjaMa YUHH U BJMCKOCT ca I0jMOM KoMnemeHmHocm. Hanme,
HeKHU ayTOpU KOPUCTe TEPMUH YyoMnemeHye (HaAJeXHOCT U/UJIU CIOCOOHOCT), @ PYTH YoMNemeHyy
(mesokpyr), ogHOCHO KopucTehn uX Kao cMHOHMMe. Maja ce BehuHa ciaxe Jia Cy TO NMOBE3aHU U
KOMILJIEMEHTApHU MOjMOBH, UNAK UX JUdepeHLHpa Kao peJaTUBHO caMoOCTaslHe ojpexnHuue. [lok
yomnemeHye y CyLITUHU O3HayaBa YMELIHOCT (CTPY4YHOCT) y OAHOCY Ha Heke cneuurduyHe pajHe
aKTUBHOCTH W NIpeMa yHanpes JedUHHCAHOM CTaHJApJAY, YoMnemeHyy ce y IpBOM peJly OAHOCH Ha
NOoHallakka Koja MOApXKaBajy VYCHelHOo o6aB/batbe oJpeheHUX paJHUX aKTUBHOCTU (He Ha
cnenrdrKalyjy BelITUHA U 3Hawa, Beh Ha HAaYKH NPUMeEHe, Tj. KaKO Ce Te BELITUHE U 3Halba KOPUCTe
npu 06aB/bamby paIHUX aKTUBHOCTHU) (Kyp3 and bapmpam, 2002). Uctu ayTopu (cTp. 235) oBa iBa ojma
pa3nukyjy y caeaehum acnektuma: (1) komnereHuuje ce AepUHULLY y aAKLUUOHHM UM LMJ/BHO
OpHUjeHTHCAaHWM TEPMUHHUMa; (2) KOMIleTeHIIUje Ipe/CTaB/bajy pelepToape NoHallawka JbyAH, JOK je
CTPy4HOCT ‘cTambe’ HMBOa NocTuruyha; (3) cTpy4HOCT ce OJHOCH Ha mocTurHyhe (credeHa 3Hama,
BellITHHe, KBaJMPUKallUje M UCKYyCTBa) U yBEK Ce IoCMaTpa y IPoLIJIOM BpeMeHY (1UTa je HeKa ocoba Jj0
caZia MOCTUIJIA, JOK HUILITA He TOBOPH O TOMe ILITa OU cBe jowr MorJia noctuhu); (4) komneTteHnyje ce
MoOry, Takobhe, TpeTHpaTH yHa3ak (T3B. KPY>KHO IPOLehbUBakbe, Ca MOBPAaTHOM MHPOPMALUjOM), K ce
NPBEHCTBEHO N10CMAaTpPajy y caallilboCTH (y KOHTEKCTY aKTyeJsIHe NIpoLieHe), Kao U y byayhHocTH (kao
KOMIIeTEeHLUjCKW NOoTeHUMjaa); (5) noBe3aHOCT KOMIeTeHIMje U CTPYYHOCTHU OrJiefia Ce Y HbHUX0BOj
Mebhyco6HOM KopesalMju, TaKO IUTO Ce HHAUBHUAYyaJHA CTPYYHOCT JEMOHCTPUpPA NPUMEHOM
oAroBapajyhe KoMIeTeHLHdje YHyTap PajHOT OKpYyXeka, Ha HayuH Aa ce epUKACHO U ePeKTHUBHO
OCTBapyje NOCTaB/beHU LIU/b.

JaxkJie, mocMaTpaHo U ca O3WLUja MEHAIMEHTA Y CIIOPTY, MOXKe Ce KOHCTATOBATH /ja KOMIleTeHIWje
MOI'y GUTH TeCHO NOBe3aHe ca pajHoM epukacHouihy, ITO UX YNHHU BeOMa Mep/bUBOM KaTeropujoMm, a
KOja ce eBaJslyMpa OMNILUTe NpUuxBaheHUM OpraHM3alUjCKUM CTaHJapAuMa. Ha iwUxoBO noboJbliame ce
MO)Ke YTULATH NepMaHeHTHOM eJAyKalhjoM, TaKo Ja Ce, y CYLITHUHH, IJIaBHUM KOMIIOHEHTaMa
KOMIIeTeHLHja /bYJU y CIOPTCKUM OpraHM3alMjaMa cMaTpajy: 1) 3Hamwe, 2) BeliTHHe, 3) CTABOBU U 4)
BpegHocTH (Canka 1).

C/mmka 1 OcHOBHEe KOMIIOHEHTe KOMIIeTEHLHja Y CHOPTCKOM MEHAIMEHTY

znanje

vredno KOMPETEN

sti CIIE e

stavovi

H3e0p: Kpeanyja ayTopa
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YnpaB/pame JbYJCKAM pecypcUMa y CaBpeMeHMM OpraHu3alyjaMa I0CTaje CBe BaXKHUje NMUTambe
HHUX0BOT pPa3Boja, 0JHOCHO CaMOT ONICTAHKa Ha TPXKUIUTY. MeDhy Bullle pa3IMYMTUX MOJieJ1a U IPUCTyNa
OBOM IIp06JieMy, y oC/Ie[ilbe BpeMe CBe BHUIIe NaxKibe ce ocBehyje T3B. KOMNemMeHyujckom npucmyny
yIpaBJ/bakba JbY[CKUM PeCcypcrMMa, KOju MOXKe OUTH allJIMKaTUBaH U y CHOPTCKUM OpraH3alMjaMa.
Pa3Boj oBor MoJieJ1a 04eo je KpajeM ABafeceTor BeKa, 0JHOCHO O/ KaKo Ce ¥ IOCJI0BHUM OKpYy:KembHMa
MHTEH3MBHHje 104e/I0 pa3MHUIL/bATH O NI0jMy KOMIIeTeHIIUja 3anocaeHux. OBaj IpUCTYN y Ipoy4YaBamby
Y NMpaKCu ynpaB/bakba JbYACKUM pecypcuMa, BeoMma nomnysaapaH y Amepunu u Benukoj Bpurtanujy,
Noc/le bUX leceTak IroJlMHa ce I04eo MHTEeH3UBHUje IUPUTH Ha npocTopy EBporcke yHuje, npe cBera
CkaHJMHaBHWje, aJlU W Yy a3UjCKOM INOJAPYyYjy, TZe ce y IMojeJUHUM 3eM/baMa NpPHUMEHYje U Ha
HallMoHa/JHOM HHBOY (Jovanovi¢, R, 2006). OcHoBHa HujJeja pa3BHjalba MoOJeJla YCMeEpeHa je Ha
nebuHUCame cucTeMa 3a epUKaCHO MOHAllake Moje/juHalA ca I[U/beM Jia ce oJabepy NpaBu /by 3a
yJa3ak y (CIopTcKy) opraHusalujy, Te YCIOCTaBe CTaHAapAu HbUXOBe efykKauuje. HakoH Tora u
JeduHrcawe cTaHAapAa BbUXOBOT HHAWBU/AYATHOT (M KOJIEKTUBHOT) pa3Boja Ha HAYMH KOjU HajBUIle
oJrosapa Lju/beBHMa opranusanuje. To, cBakako, Tpeba Jja IpaTH U aZleKBaTHOCT HarpahuBamwa, Kao U
pa3Boja cTaH/ap/ia 3a ylpaB/babe bbUX0OBUM KapujepaMma. HapaBHO, cBe OBO je y CKJIaZly ca HaCTOjalbMMa
(cmopTcke) opranusanuje jja 6yse mro epuKacHuja U epeKTUBHHUjA Kao LieJIMHa.

BuTHy yJiory y mojaB/bUBamwy U INpUXBaTamky KOMIIETEHIUjCKOT MoOJesa yIpaB/balkba JbYACKUM
pecypcrMa OAMIpao je KOHTEKCT NMPOMeHa y MOCJIOBHOM OKpYXKelYy y NMOCAe[bUX ABaZeCT roJHUHa.
[Toc/10BHU aMOUjeHT je IOCTA0 CBE MHTEH3UBHU]jU, TYPOYJIEHTHU]U U [10//103KaH 6P3UM IPOMEHaMa, LITO
je cTBOpUJIO yCJIOBe 3a M0jaBy cBe Behe Gpure 3a KOMIeTeHIMje 3anocaeHux (JbYyACKHUX pecypca) Kao
OZTOBOpA Ha IpoMeHe [0 KOojuXx je AoJsasuyo. OBakBe TeHJeHIMje HUCY MHUMOMUIIJIE HU CHOPT, Kao
CacTaBHOT Jlesla [JIOGAHOT TPXUINTa (Moce6HO mpodecHOHAJTHOr CIOpTa), TAaKo JAa J0TaJallka
TpaJyLHUOHaMHa (pUrujHa) mojesa MOCJA0BAa [OCTaje HEOJpP:KUBA U LITETHA 3a KOMIETHUTHUBHOCT
BehnHe opranusanyja (M CIOPTCKUX OpraHu3alyja). ¥ caBpeMeHO KOHIIJMIIMPAHUM U CTPYKTYUPAHUM
paJlHUM OopraHu3aldjamMa NOCJ0BU NOCTajy AUPY3HUjH, 6e3 jacHUX IpaHULA; 3all0CJAEHU Ce CBe BHUILIe
O6upajy 3a MNpUNAAHOCT OpraHU3alyjy, CceJieKlMja ce yCMepaBa Ha YyKJjamame y nocTtojehy
OpraHU3aLUjCKy CTPYKTYpy NOCMaTpaHy Kao LieJIMHA, Koja Moceayje CBOjy OpraHU3alUjCKy KJIUMY U
KyJTypy 6a3upaHy Ha y4yewy U 3Hamby, YMeCTO Ha Jocajalliibe Oupame nojeJjMHIa 3a GUKCHU 110Cao,
OJJHOCHO KOHKpEeTHO paZHo MecTto (Cnappow, 1997). AIMKaTHUBHOCT OBAaKBUX I0jaBa Ha CIOPTCKe
opraHusanyje je, JAakJe, BUIIe Hero ouurjejHa. Y3 oBuUX passora, JAakije, OpraHusanujcka
uJeHTUQUKaLMja 3Hamwa, BELITHUHA, CIIOCOOHOCTH, BPEAHOCTH, Kao W JPYTrUX KapaKTepUCTHKa
nojejMHala, Koje Cy OWTHe 3a CHOPTCKY OpraHM3alMjy Kao LeJIOBUT CUCTeM (THMe U 3a HeHY
edukacHocT), 06Uja HA CBOjOj 3HAYAjHOCTH.

PasnuyrTe MHAUBUyalHe KapaKTEPUCTHUKE JbYACKUX pecypca y CIOPTCKOj OpraHu3anujy, npeMa
OBOM KOHLENTY, TPa)Ke jacaH M3pa3 U MeHalMEeHTCKy OpHjeHTal{jy Ka HOBOM IIPUCTYIy Yy KOjeM
JOMHHHpA OrpaHWYeHH, LIM/bBHO YCMepPeH W peJIaTUBHO Mamd Opoj KOMIeTeHIWja MojefuHaLa.
[IpoMeHa opranusanujckor pokyca (ca3axTeBa 0cJja Ha KAPaKTEPUCTUKE M0jeIUHLA), TPAXKK IPOMEHY
MeTO/la ¥ Ipolieca y ynpaBbakby JbYACKUM pecypcuMa. Tako Jia ce y 0BOM KOHTEKCTY pa3BUjajy U HOBU
MoJieJld yIpaB/baka JbYACKUM pecypcuMa, OpHUjeHTHCaHM Ha INojeAUHLA. YOpaBo je Ta H/Jeja
YHHUBEP3aJIHOCTH U IIMPOKA NMPUMEHHBOCT KOMIETEeHLHja Ha lieJly OpraHusanujy pasJjor pactyhe
MOMyJIAPHOCTH KOMIIETEHIIMjCKOT MOJeJia y NMpaKCH MOCJ0BHUX opraHusanuja (Caldwell 2010). ¥
aKTyeJIHO] JIMTEPATYpPU M3 06JIaCTH MEHAlIMEeHTa WCTHYY Ce TPU PeJaTUBHO pasjMudTa NPUCTyNa
KOMIIeTEHLIUjCKOM MOJiesly, KOjH, CBaku 3a cebe, MOry 6UTH j06pa [oj10ra 3a jlaba Npoy4yaBakba 0BOT
INpUCTYIla U Ha NMOJPYYjy CHOPTCKOT MeHaiMeHTa. [IpBU ce 3acHMBa Ha UcTpaxkuBamwHuMa bojaTuca
(Janowenn, 2010) koju 1oJ1a3u of MPETHOCTABKe /1a eGUKACHOCT U HAaNpelaK OpraHu3aliyije 3aBUCH, Y
IpPBOM peJly, 0J, lbeHUX MeHallepa, OJHOCHO Jia Cy KapaKTepUCTUKe ocoba Koje BOJe OpraHusalujy
K/by4yeHe 3a lbeH yciex. Takohe, OH youyaBa /ia ce MeHallepH y IpaKcH 61pajy Ha OCHOBY UMIIJIMLUTHUX
Teopuja Koje roBope o0 MoJeJty ,ycrnelHor MmeHalepa”. [lonasu of ctaBa Jja nocToju ogpeheHr GuKcHU
6poj KoMnemeHyuja y OAHOCY Ha KOje ce CBU MEHAllepW pPa3JiMKyjy, Teé Ha OCHOBY HCTPaXKHBaka
(obyxBaTtuno oko 2000 meHayepa, y 41 pazniuuutoM nociay) gepuHuile 21 KoMneTeHIMjy OGUTHY 3a
nocao MeHayepa. [lpumewyjyhu JIJAM wetopn (Jo6 Ljomnemenye Acceccmenm Memxod) Tux 21
KOMIIeTeHLIMja Pa3BpCTao je [iBe rpyne:
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(1) ocHosHe epaHuuHe KoMnemeHyuje Koje MpejCcTaB/bajy MUHUMAJHE MPeAyCJ0Be 3a yClellaH paj
MeHallepa, aJid OHe He 06e36ehyjy NU3BPCHOCT y 06aB/baby N0CJAA U He yTUYY GUTHO HA HY; TAKO Ja je
HeoNXo/{Ha (HIp: JIOTUYKO pa3MUlll/bakbe, TAUHA NpPOlleHa cebe, CHOHTAHOCT, ced. KOHIENT, U CJ1.) U
Jpyra rpymna, a To cy (2) cynepuopHe komnemeHUuUje Koje [0BoJe [0 ePUKACHOT, BPXYHCKHU
peasM30BaHOT KBaJMUTeTa Mocja (MOCTHXXKE UX TEK CBAaKW JleCeTH MeHallep; HIpP: OpujeHTaldja Ha
epuKacHOCT, UHTepPEC 3a YTUIAj, yIIpaB/bakbe IPYNHUM MPOLECUMA, UCTPAjHOCT, MPUIATOA/BUBOCT, U
c/1.) (mpema: Wood and IlayHe, 1998). [laksie, ped je 0 IpUCTYIly OPUjeHTHCAaHOM Ha MojeJUHLa.

C npyre crpane [Ipaxanag u Xamen ([Ipaxanad and Xamen, 1990, ctp. 82) y cBoM MoJiesy moJjiase of,
OopraHM3alMjcKoT HUBOoA. JledUHUIIY MOjaM K/bydHE KoMnemeHyuje KojuMa je o6yxBaheH je AJUHCTBEHHU
CKYIl TEXHUYKHUX BELITHHA, a Koje cy 6UTHe 3a eQUKACHOCT opraHusanuje. Jlakjie, oBJie je y NpBOM peay
ped O KomnemeHyujama opeaHusdayuje, a He caMoO TmnojejuHLa. K/pydHe KoMIleTeHLMje Ha
OpraHM3al1jCKOM HUBOY pedJIeKTYyjy ce U Ha yHJaMeHTa/He ocobuHe nojeauHana (KCAO: Knowaedze
- 3Hamwe; CKuaic - BewlTUHe; A6uaumuec - cnocobHocty; Omxep yxapaymepucmuyc - ocTajie
KapaKTepHUCTHUKe NojeJIMHIIA TOTpebHe Aa 6U ce mocao Ao6po 06aBuo). OBe 0COGHHE MOjeANHLIA, KOje Cy
HHTErprUcaHe y K/by4He KOMIIeTeHI[Uje opraHusaidje, omoryhasajy joj la ce 6p3o npusarobaBa Ha
NpoMeHe Y OKpyKewy (Ha TPXUIITY). 3a opraHu3alyjy, KOMIEeTeHIHja ce Y MPBOM peay OJHOCH Ha
y4ere Y pa3Boj, 0IHOCHO ,KOJIEKTUBHO yuete y opranuzanuju” (lltumarn, 2006).

Tpehu npuctyn ce 3acHUBa Ha jeJHOM OJ, y JUTepaTypH, 3alaKeHUjUX CaBpeMeHUX MojeJsa
Po6epTcona, Kanunana u baptpama (Po6epmcoH, llaaauHaH and Bapmpam, 2002) koju je yTeMe/beH Ha
T3B. NOHAWAjHUM KomnemeHyujama. PakTopuszalyjoM Cy H3ABOjUIM 4YETUPU Tpylle Bapujabu
3HAYajHUX 3a ycCHemiHo o6aBsbawbe mocuaa: (1) komnemeHyujcku nomeHyujaa (MHIUBUAYAJIHE
KapaKTepUCTUKe 0cobGe HEONXOJHe 3a peasd3aliyjy *Ke/beHUX MOHallamwa), (2) komnemeHyuje (cKyn
NoKe/bHUX MOHAlllakha, IPYU YeMY je M0oXKeJbHO MoHallamke AedpHHUCAHO KPO3 UCXO/le TpeMa KojuMa cy
Ta MOHallama ycMmepeHa), (3) koHmekcm (cuTyanvoHu ¢akTopy Koju oApehyjy Koja ¢y ToO
MOoHallakha M HCXOJAM TO0XKeJ/bHU; 3aCHHUBAjy Ce Ha KapaKTepUCTHKaMa opraHu3alnuje U Ha
KapaKTepUCTHKaMa COIMjaJIHUX OJlHOCA Y opraHusanuju), u (4) pesyamamu u ucxodu (Kpos3
WHTEepaKIL¥jy KOMIIETEHLUjCKOr MOTeHLMjasla C jejHE CTpaHe M KOHTEKCTya/IJHUX yTUliaja C ApYre,
pa3BHjajy ce KoMIeTeHIUje Kao epUKAaCHU OArOBOPH Ha 3aXTEBE M0CJA).

OHo 1ITO MOXe NpeACTaB/baTH 3HAYAjHY OAPEHULY PUJIMKOM pa3MaTpama NMTakba KOMIEeTeHIYja
y CIOPTCKUM OpraHu3alujaMa jecy NpPeAHOCTH KoOje NOjel]UHM KOMIETEHLUjCKU MOJeJd UMajy Ha
AYTrOpOYHY OPUjEHTUCAHOCT CIIOPTCKe opraHu3anyje. TayHUje Ha peaju3alyjy beHe BU3Uje U MUCH]e,
LITO je yCKO MOBEe3aHO0 ca OpraHU3alUjCKUM OMNpefe/belhbuMa Koja yCMepaBajy MaKkby Ha MOBE3aHOCT
06aBJbakba N0CJ1a ca CTPaTEIKUM LIU/beBUMA OpraHU3alyje.

Be3 063Mpa Ha TO LITO Ce CIOPTCKe OpraHM3aluje M, YOIIITe, CIOPTCKO OPraHU30Bakhe Y HEKOM
OKpY>XemY, MehycoOHO MOT'y 3HATHO Pa3J/IMKOBAaTH (Y OJHOCY Ha I'PaHy CIOPTa, CTPATEUIKO YCMEDPELE,
TEepUTOpPUjaJHU 0OYXBAT, U CJL.), IITO ca COOOM HOCHU U €r3UCTEeHIU]y BUXOBUX PA3JUYUTHX NOTPeEO],
MOI'Y Ce eBUJEHTHUpPATH HEKU 3ajeJHUYKH MMEHUTEe/bU KOjU Cy MPEeNno3HaT/bUBU Yy BeNMHU Mojesa
KOMIIeTEeHIIHja. Je1aH 6poj Moie/la MHCUCTHPA HA OPTaHU3aLMjCKUM BpeJHOCTUMA U CTpaTerujama, 0K
JIpyTH HUCTUUY YJIOTY KOMIIETEHIIMjA Y KOHTEKCTY OJIaKlllaBaka paZia M KOMyHUKalUje KO/l 3aM0C/IeHHX,
OJIHOCHO AeUHUIILY OUEKHBaa 0/1 JbYACKUX pecypca (Y3 yTBphuBame 0C0O0MHE, 3Hakba U BEIITUHA Koje
Cy BakKHe 3a obaBJsbarbe MocyoBa M 3ajaTtaka) (Caldwell, 2010). 36or Tora cy BHA/bHBA /iBa IJIaBHA
noJpyyja y KojuMa ce O04YeKyjy Mno6oJblllakba Y aKTUBHOCTHUMA JbYJACKUX pecypca yBohewmeM
KOMITeTeHLUjCKUX Moiesia. HauMe, inJb pa3Bujarba KOHKPETHOT MO/leJ1a je 13, C je/lHE CTpaHe o/ipaXkaBa
opraHusalidjcke BpeJJHOCTH U CTpaTeruje, IITO OJIaKIlIaBa H-UXOBO MPUXBaTakkbe Yy CBUM CeTMeHTUMa
paza (copTcke) opranusanyje (M 0/ CBUX 3aM0C/JEHNX), a C APYTe CTPaHe /la CBUM HeHUM 4JIaHOBHMA
oMoryhu jacHO pa3yMeBame OYeKHMBawma KoOja Ce MOCTaB/bajy MpeJ HUX, T€é HAa OCHOBY TOra
00jeKTHUBH3Y]jy OlleHe HUXOBOT PaJiHOT YYMHKA.

Maza cy pasinuuTH KOMIIETEHL[UjCKHA MOJEJIH, KaKO je Beh ¥ peueHo, pa3/IndMUTO MOCTABUIN OCHOBY
oapehewma KOMIETeHIMja, NOCEO6HO KOJA MoJiesla KOjU Ce 3aCHMBAjy Ha WHAWBUAYaJTHUM
KOMIleTeHIIMjaMa (KapaKTepUCTHUKe MOjeAUHIA — jeJHU MHCUCTUPAj)y Ha 3HaWy M BelITUHaMa, 0K
JIpyTH y NIPBH IJIaH I0CTaBJ/bajy NOHAIllakha U MOTUBAIY]y) 3aje JHUUKE OJpeTHULIE CY UM: BPEJHOCTH,
WHTEPECH, CIIOCOOHOCTH, UCKYCTBa, 0COOHHe U cTaBoBU (Kyp3 and bapmpam, 2002) (Cnuka 2). [lakie,
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MOKE Cce KOHCTAaTOBAaTH [Ia je OCOBHHU I[U/b KOMIIETEHI[H]ja (FlbUXOBOT MO/IeIMpamha, IpMMeHe U pa3Boja)
yCMepeH Ha pa3Boj JbYACKHX pecypca y (ClopTCKHUM) opraHusanujama (Cmopey, 2016).

Cauka 2 KoMneTeHIUjCKU MOJeJI, CaZipaKajHa CTPYKTypa y CIIOPTCKOj OpraHU3aLuju
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H3zeop: kpeauyja ayTopa

3HAIE KAO JETEPMUHAHTA PA3BOJA KOMIIEHTEHILIMJA MEHAIIEPA Y CIIOPTY

CaBpeMeHO oOpraHu3oBaHe CIIOPTCKe opraHu3auuje (CIOPTCKU CUCTEMH), Mpej Koje ce JaHac
N0CTaB/bajy BUCOKU 3aXTEBU CIOPTCKE JeJAaTHOCTU Y LeJUHU (KaKO y JOMEHY CHOPTCKO-TpeHaxKHe
TEXHOJIOTHje, TAKO joll BHLIe y MPOCTOPY yNpaB/baitba OpraHusalyjaMa), HaMmelly ¥ HeonxoJHOCT
06e36ehuBama BUCOKO CTPYYHHUX JbY/ICKUX pecypca, Koju nocesyjy cnenudruyHa 3Hawa U IpUMeH/bHBe
BellITHHE. 360T TOra je CIOPTCKU MeHalIMEHT JaHac jollI YBEK CYO4YeH ca Npo6IeMOM U NUTakheM KaKo
33/l0BO/bUTH BEJIUKY NOTPaXHy 3a KBAJMTETHUM KaJpoBuMa y crnopTy. OfHOCHO ca KakBuM he
3HawkbuMa, yMeheM U cnoco6HOCTHMA, OJHOCHO KOMIleTeHLHjaMa, CTPYYHHU KaJpoBU 06aB/baTH CBe
CJ10KeHHje U OATOBOPHHUje NI0CJ0Be ¥ CIOPTCKUM OpraHu3alyjaMa Kao cj0keHUuM cucteMuMa (Hemuh,
2012).

Y pasJMYUTUM TEOpUjCKUM KOHLENTHUMa M MeToJaMa KOjuMa Ce HaCTOju M3BPIIUTHU
cucTeMaTu3aliyja 3Haka, 1I0CMaTPaHOo ca aclieKTa MeHalIMeHTa y CIOPTY, MOT'y ce BeoMa allJINKaTUBHUM
y3eTH oHe KJacudUKalLMje Koje JOoNPUHOCe pa3Bojy H/ieje 0 BAXKHOCTH 3Hama y CIOPTY, OAHOCHO OHE
KOje Cy 3HayajHe 32 KOHTEKCT MOCJ0oBama U QYHKIMOHHCAHWa CIOPTCKUX opraHusauuja. Tako, Ha
npumep, npema 3aky (Caldwell, 2010) ocHoBHa mojien1a ca/ip>U NeT TUIOBa 3Hawa: (1) AeKkIapaTUBHO
- Y OCHOBH N0/ipa3yMeBa CII03Hajy 0 TOMe ,wima Tpeba 3HaTH 0 HEKOMe WJIM HeueMy” (y MEeHaIMeHTY
MOMyJIaTHO Ha3BaHO KHOw- what); (2) mpoueaypajHO — NoJpasyMeBa IO3HaBake MPOIeAypa U
MeToJlosioruje (3HaTH Kako - KHOw-xow); (3) Kay3aJIHO - MO3HaBalke KOHTEKCTA aKTHUBHOCTH U
caZip>kaja mpeMa KojeM je ycMepeHO 3Hame (3HaTH 3awmo - KHow-wxy); (4) KOHJULIMOHAHO — CBE OHO
HITO MOXe /1a UIeHTHUPHKYje BpeMeHCKe apaMeTpe NpPUMeHe 3Hawa (3HaTH kada — KHow-wxeH); U (5)
peJslaliMoOHO — MO3HABaTH OJHOCE U peJlalije aKTepa KOjU Y4eCcTBYjy y peasu3alUju 3Hawa (3HATH
Ko/wma; ¢ KUM/4uM — KHOW-WX0, KHOW-wxepe).

HaBeJieHU THUNOBM 3Hama Ce MOrYy CMaTpaTH M K/bYYHUM KOMIIOHEHTaMa MeHAllepCKOT 3Hamwa y
CIOPTY, TOCEGHO OCMATPAHO ca aclleKTa pa3Boja MeHallepCcKUX koMneTeHUja. [loce6HO ce To ogHOCH
Ha MIPUMEeHY 3Hamwa y peajv3anuju MeHagMeHT QyHKIHja ¥ CIOPTCKMM OpraHu3anujaMa, a HapounuTo
byHKIMje TJIaHUpawa, TAe Cce BHUAM JUPEeKTHA KOPEeCHOoJeHTHOCT HaBeJeHHUX THUIOBA 3Hama ca
caZip)kajuMa IJaHupamwa. HaumMe, y mnpoluecMMa uH3pajie MJAHCUKHUX JOKyMeHaTa y CHOPTCKOj
OpraHU3allyjy, y OCHOBH, MOpa Ce 0JIFOBOPUTH Ha ,ILIeCT MUTalka” Koja ycMepaBajy MJIaHCKY aKTHBHOCT,
a TO Cy: 3awmo ce HewTO pasu (AeduHUIIE KOHType/KOHLENTyaTu3aLUjy IJIAHA), wma ce paju
(ozpebyje uwmb), kada ce pazu (AeduHUIlle BpeMeHCKe NapaMeTpe M POKOBe), KAKO ce paju
(ZeTepMHHMILE MeTOJOJIOTHjy pajia, Tj. peasusaluje IJIAHCKUX 3aJaTaka Koju cy y QyHKIuUjU
epukacHOr ocTBapuBama IWU/beBA), KO paau (uaeHTUUKYje HemocpeHe HM3BPLIMOLIE M HHUXOBE
OZITOBOPHOCTH) U 2de Ce aKTUBHOCT IPETEXKHO 00aB/ba (MeHTH(PHUKY]e ITOCTOBHO OKpYyxetbe) (Tabesa
1).
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Ta6ena 1 KopecnoZleHTHOCT KOMIIOHEHTH 3HAaHha Ca MEHallepCKMM aKTUBHOCTHMA IIJIaHUPakha Y
CIOPTCKUM OpraHu3anujama

Komponente Znanja Elementi planiranja
Znati: znati definisati u planu:

zasto > konceptualizacija plana

§ta > defimsanje cilja/ciljeva

kako = metodologija rada

kada = viremenski rokovi

ko > izvrSioci

gde = identifikacija okruienja

H3eo0p: kpeauuja ayTopa

Takobhe, 3Hame ce MOXKe OJEJIUTH U Ca aCIeKTa KOJIEKTUBUTETA, TAKO Jla MOCToju: (a) uHOu8udyasiHo
(obyxBaTa 3Hae MojeJjuHALlA U OHO MOXe GUTH ohwime U Noce6Ho; OMIITe Ce OJHOCH HA MO3HABaHE
oapeheHUX 06J1aCTH Koje cy Ipe/IMeT MHTEePECOBaha HIKpe MoMyJialyje U Kao TaKBO JIOCTYITHO je CBUMA,
a yrJIaBHOM Ce CTU4Ye TOKOM Ipoljeca OCHOBHOT 06pa30Bamha; 0K M0Ce6GHO 3Habe 06yXBaTa 03HABaE
HEKHUX Y)KMX 00JIaCTH UHTEpPEeCOBamha, Te 3 PA3/IMKy OJ ONLITET 3Haka HUje CBUMA AOCTYNHO, Beh je
JJIpUBUJIEeTHja” OHUX KOjU UMajy BUIlle 06pa30BHe HUBOE) U (6) Ko.1ekmueHo (3Hambe Koje moceayje HeKa
OpraHM3al[MOHA LleJIMHA). Y 0BOM KOHTEKCTY CIOPTCKY OpraHu3alujy Tpeba MmocMaTpaTH Kao CKYI
nojelMHaI@, LITO yCMepaBa Ha 3aK/by4yaK [Jla je KOJIEKTUBHO 3HAe je/IHAKO KyMyJIaTHBY 3Hamba
nojeiMHaLA KOjU KOHCTUTYMILY ofpeheHy crnopTcky opraHusandjy. Takobe, oBako cxBaheHO
KOJIEKTUBHO 3Hale HEW30CTAaBHO yOyXBaTa M CHUHEPIHjCKY KOMIIOHEHTY, Koja MoApa3yMeBa Ja
MojeJUHIM TOpe/] COTNICTBEHOT 3HaHa, Y CBOM aKTUBHOM CapaJIHUYKOM OJIHOCY, CTBAapajy U JOAATHO
3Halbe Koje je pe3y/ITaT KOTHUTHUBHOTI IpOIieca U OJHOCH Ce Ha yHampebhemwe 3Hama. 3a CIOPTCKe
OopraHusanyje je jako 3HadajHo Ja y CBOM CacTaBy MMajy JbyJie KOjU NoceAyjy IUUPU AHjalla30H 3Haba,
asu ¥ Behu 6poj nojeivHala Koju Cy MO3HABAOIM HEKUX CIElUPUIHUX 0061aCTH 3HAYAJHUX 33 paj U
er3uCTeHINjy KOHKpPeTHe CIOPTCKe opraHusaluje (moce6HO je y OBOM CMUCJY 3HAYajHO TPEHEPCKO
3Hame).

Hapasme, kazja ce carsiefjaBa cTpaTerdja ynpaB/batba 3HaweM (M KOMIIETEHI[MjaMa) Y CIOPTCKUM
opraHsanujaMa TaJla ce Kao JieTepMUHAHTa Hamehe mojiesia Ha: umMnauyumuo (mayum; nepcoHaJHO
3Hame 0JIMYEHO Y MHAUBUAYATHOM UCKYCTBY M YK/bydyje HEONHUII/bUBE PaKTOpe Kao IITO CY: JUYHA
yBepewa, NepcrneKkTUBe, BPeJHOCTH U CJ1.) U eKCnauyumHdo (exnauyume; 3Hame Koje Moxe Ja Oyje
HU3pakeHo y popMasTHOM je3UKy U pa3aMemuBaHo usMehy nojeaunana) (Myppay and Cmoanuk, 2011). Y
KOHTEKCTY MeHAlIEPCKUX KOMIIETEeHIH]ja ¥ COPTY (M lbUXOBOT pa3Boja) MOCE6HO je 3HaYajaH KOHTEKCT
MMIUTMIUTHOT 3Hakha, T/le Ce KPO3 MPOCTOP CNO3HAjHOZ 3Haba KPeupajy MoJieJii U 06paciiyi MUIILbEba
(CYyLUTHHCKH NpeiCTaB/bajy KOMIETEHIHje Y LIMPEeM CMUCJY), 10K Ce ¥ IPOCTOPY MeXHU4K02 HaJla3e CBe
HeOIXO/iHe JeTEPMUHAHTe 3Hamwa KOje YMHEe CYIITHHCKY MOJJIOrY 3a YCIelHO 00aB/babe CTPYUYHUX
MOCJIOBA JbY/ICKHX pecypca y ciopTy (KoMmeTeHIdje y ykeM cMuciay) (Ciauka 3).

Cnuka 3 BpcTe 3Hamwa Kao OCHOBAa MeHallepCKUX KOMIIEHTEHIIM]ja ¥ CIIOPTY
Spoznajno

— (modelii obraci miljenja;
kompetencije u éirem smislu)

ﬁ — IMPLICITNG —
% — Tehnicko
Z , HCIH\TQ (kompetencije u uZzem smish)
N — (uskladidteno nabilo kom
fizickom mediju)

H3zeop: Hemwuh, 2008, cTp. 305

100



12t [nternational Scientific Conference

YnpaB/batbe 3HaWkEM y CHOPTCKUM OpraHu3alyjaMa Tpeba Ja o6e36eju YCHEIIHO Kpeupame
aJleKBaTHOI IIpolieca KOjUM Ce CBa paclloJIo)KMBa a 3a KOHKpeTHY OpraHu3aliljy pejleBaHTHA 3Hakba,
MOTIY yCHelIHO NMPUKYIJ/baTH, CUCTEMATU30BaTH, Te Yy NOTPe6GHOM TPeHYTKY U guctpubyupatu. To, y
KpajkheM HCX0Jly, JIOBOJAW [0 CTBapama aJleKBaTHUX OpraHU3alMjcKuX KommeTeHIUja. Kako he
u3rjefaTH CUCTEM yIpaB/bakba 3HaWkeM, OJJHOCHO Ha KOjU HayuH he ce OH yCIOCTAaBUTH U Kako he
GYHKLIMOHUCATH, TO 3aBUCH UCK/bYYHUBO Ol KOHKpPETHe CUTYyalluje y K0joj ce CIOPTCKa opraHusalnuja
HaJslasu.

Mogesnn ynipaB/batba 3HaHEM Cy OPOjHU U PA3IUYUTU. MehyTuM, y Aocafailikhoj CIOPTCKOj MPaKCH,

1oce6HO y CHOPTCKUM OpraHM3alMjamMa JIOKaJHOT HHMBOA M 3HAuyaja, HUCY yOYEeHU HEeKH jacHO
JeduHrCcaHU MoJlesiM yIpaB/batba 3HalbeM (a THMe U MOJeJiM pa3Boja KoMieTeHLHja). CTora ce Kao
TEOPHjCKU allJIMKaTUBaH MOXe [IOCMaTpaTH jeZlaH 0/ OCHOBHUX MO/iesla Y3eTUX U3 OpraHU3alujCcKUX
Teopuja (JoBanoBuh,2006) koju nogpa3ymMeBa yeTupu Mehyco6Ho noBe3aHe pase:
(1) kpeuparse 3Hara (YHOC HOBOI 3Hawa y OpraHM3alMjy, KOju obyxBaTa nojadase: OTKpUBaHA,
IpUKyIJbatba U pa3Boja HOBOT 3Hama), (2) uysare 3Harba (CKynm aKTUBHOCTH KOjU Ce OJHOCU Ha
NpaBUJIHO ,CKJIAJUIITEHE” MNPUKYI/bEHOI 3Hakha M IeroB OINCTaHAaK YHYTap OpraHU3alujcKor
cucrema), (3) mpaHcgep 3Harba (AKTHBHOCTH TNpeHOIlIeHka 3HaWka u3sMely JiejioBa opraHu3anuje u
nojeauHana) u (4) kopuwherse 3Hara (AaKTUBHOCTH Koje ce 0JJHOCE Ha NPAaKTUYHY IPUMEHY CTeYeHUX
3Hama y CBAKOJHEBHUM aKTUBHOCTUMA CIIOPTCKe OpraHu3saluje).

Takobe, Moxe ce anJIMKaTUBHUM 3a CIIOPTCKe opraHusanuje y3etu u MejoB mogen ([IpemoBuh | u
[IpemoBuh T, 2009) koju geduHuIle Aa je 3a epHUKACHO YIpaB/batbe OPTraHU3ANUMOHUM 3HAEM,
HeONXO0/JHO 06e36eAuTH QyHKIHMOHKCae NeT eseMeHaTa: (1) mocBehrBamwe naxkwe nNepMaHeHTHOM
yueny, (2) KOMOMHOBame 3Hala U UCKYCTBa, (3) mojesa nocrojeher opraHU3alOHOr 3Hamwa, KPo3
MehycoOHy capajilby U KOMYHHKaIHYjy, (4) cTasHa MPUCYTHOCT U AOCTyNmHOCT MHbopMmanuja, U (5)
kopuiihewe U pasBUjame nocrtojeher 3Hamwa. Y 0BOM MoJesy NPUOPUTETHA BAXKHOCT Ce NpUAaje
HeMaTepHjaJIHUM OpraHU3al1jCKUM BpeJHOCTHMMA (Y OAHOCY Ha MaTepHjaJiHe), y3 IepMaHeHTHHU pa3Boj
MHTeJIeKTya/IHOI KamnuTaja (COOpTCKe) opraHdsaludje IMyTeM BpeJHOBawa WHJWBUAYaJTHUX
CIOCOOGHOCTH, UHAMBHU/Iya/lHE U KOJIEKTHBHE MOTHBalldje, OpraHU3alMoHe KiIuMe U ePeKTHBHOCTHU
pazsHux rpyna (TUMOBa, eKUIa, U ¢J1.). Takohe, oBZle A0 U3pakaja [j0/1a31 3Ha4aj MHAMBUYAHOT yyerba
M pasBoja Kpo3 yHalnpebhemwe KOoMIeTeHIUja, y3 oAroBapajyhe BpeJHOBame U NOK/Iambambe NaXKHe
HCKYCTBY, Kao U CHCTEMHMa OpraHu3alyjcke 6ase nojaTaka.

3AK/bYYAK

Jla 64U ycneumHo OArOBOPWJIM KOMILUIEKCHUM 33JalMMa U peaJr30BaJIM NOCTaB/beHe LUJ/bEBE,
MeHallepy y CIIOPTCKHM OpraHusalndjamMa Mopajy Ja CTekHy ozapeheHU GoHJ 3HAHa (TEOPUjCKUX U
IPaKTUYHUX). A a GU ce CTeYeHO 3HaHe MOIJVIO aZleKBaTHO peasiM30BaTH y HeNoCpeJHOM paay,
HEONXO/IHO je moce/ioBame o/peheHUX KoMIeTeHlMja Koje UM oMoryhaBajy epukacHO U3BpILaBabe
N0CTaB/beHUX 33/aTaka. UMajyhu y Buay npeTxo/iHe oncepBanyje y 0BOM pajly, MOXe Ce CMaTpaTH Aa je
anJIMKaTUBHOCT KOMIIETEHLIMjCKOT MO/ieJia y CIOPTCKHUM OpraHusanyjama cacBuM Mmoryha. [loce6Ho ako
ce UMa y BUJAY J0cCajJlallilba TEOpPUjcKa MOJJIora CIOPTCKOI MeHallMeHTa Koja JeTepMUHHMIIe [Ja
KOMIIeTeHLIHje KaipoBa y criopTy (/bYICKUX pecypca) Npe/iCTaB/bajy aKIIMOHY NOJJIOTY 3a peaju3anujy
paJlHUX 3ajjaTaka y CNOPTCKOj opraHusanuju. Crora ce Kao ocHOBA 3a JepHUHHCAHe XUIOTETCKOT
KOMIIETEHLIUjCKOT MOJieJia ¥ CIIOPTCKOM MeHAlIMeHTy MOTY cMaTpaTH ciaefehe rpymne KoMmeTeHIHja
CrnopTckux MeHayepa: 1) KoHyenmyasHe koMneTeHLHje (jacHO padyMeBaibe YJIOTe CIOPTA y LeJIMHY,
Kao M CIIOPTCKe OpraHu3allje U lbeHOT OKPYXKeHa; ClIOCOGHOCT Kperpamba U KOHTPOJIe IJIaHOBa pajia).
2) KomneTteHuuje unmepnepconanHe unmepakyuje (CHoCOOHOCT pyKOBOhema rpynoM U OpraHu3anyjom,
CIIOCOGHOCT a/leKBaTHE KOMYyHHKallMje ca KOPUCHUIIMMA, capa/JHULIMMa U OKpYXKeHeM; CIOCOGHOCTH
koje omoryhaBajy mnocpefoBate Meby myauma); u 3) TexHuuke KomieTeHIMje (CIOCOGHOCT
peasin3alnyje TEXHUYKO-CTPYYHUX Npo6JieMa y CHOPTCKOj OpraHU3alUj|; Toce6HO Y KOHTEKCTY Bohemwa
aIMMHUCTPATHBHO-YIIPaB/bauykKHUX aKTUBHOCTH - OPTaHU30Bak€ U Bohemwe celHMLA, KOHIIMIIUPAakha U
peasnnsanuje 6yieTa, MpPoMolMje CIOPTCKe opraHusanuje, kopuuherwa UHGOPMATHUUKO-TEXHUYKHUX
Cpe/CTaBa, 3HaHe CTPAHUX je3uKa UT/,).
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COMPETENCES AND COMPETENCE APPROACH TO HUMAN RESOURCES
MANAGEMENT IN SPORTS

Azemovoc¢ NedZad, Mujanovi¢ Rifat, Mujanovi¢ Dino

Abstracts: The main goal of this paper is to introduce the theoretical and methodological foundations of the role and
importance of managerial competencies that are of permanent importance for achieving high sports results. This
paper should help in acquiring basic knowledge when managing human resources in sports. Human resources engaged
in the work of a sports organization essentially represent the key to its success. Unfortunately, current sports practice
shows that most sports organizations in our country still do not recognize this fact. This is especially noticeable when
it comes to the context of sports organization management. In the Republic of Serbia, their management departments
still fail to select, but also retain, quality managerial staff. In this way, they remain deprived, first of all, of the potential
that enables a quality competitive advantage. Because, in order to select quality staff, it is necessary to organize the
selection process well and choose candidates who are ready to be efficient in their work, while at the same time being
loyal to their sports organization.

Key words: managerial competencies, management approaches, sports results
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Abstract: Since human prehistory, dance has been used for therapeutic purposes, and on that basis, dance and
movement therapy was conceived, which over time developed into a distinct (psycho) therapeutic approach.
Dance/Movement Therapy (DMT), sometimes abbreviated as "dance therapy,"” developed in the 1940s in the USA and
reached Europe in the 1970s. Dance therapy is a body-oriented therapy based on the use of dance and movement as a
creative process, with the goal of integrating the emotional, cognitive, social, and physical characteristics of each
individual, that is, connecting body, mind, and spirit. This type of therapy includes the therapeutic use of movement
and psychomotor expression as the main means of analysis and intervention. In addition to focusing on the way of
moving and body posture, importance is also given to other nonverbal signs such as breathing, gestures, facial
expressions, muscle tone, rhythm of movement, use of space, etc. Dance and movement therapy has proven to be
extremely useful for different groups of people and is intended for all ages. This therapy can be performed individually,
in pairs, or in groups. Through analysis, we come to the conclusion that this special form of therapy purposefully uses
movement and dance for healing and health improvement, and it affects general cognitive functioning, especially
memory, enhances nonverbal communication skills, and reduces stress levels, as well as influencing affective processes
in people. Spontaneous movement improvisation enables clients to try new ways of being and to experience.

Key words: dance, movement, therapy.

INTRODUCTION

Dance, as a specific anthropomotor activity, holds an important place in various areas of life and work
of both children and adults. Due to the specificity of its content and application, dance is studied within
the theory and practice of sports, physical education, recreation, rehabilitation, and other social sciences.
The fundamental element and means of dance is movement. Dance is a way of expressing a person’s
spiritual states, and throughout human history, it has become the most immediate celebration of the
mind and body. In all epochs of civilization, it has been given great importance.

[t is a fact that the need to dance lies in human nature. Throughout history, dance has taken many
forms, yet one thing remains constant — there has never been a period in which dance was not part of
culture, whether as a social custom, a ritual, a way of marking events, or simply an occasion for joy and
entertainment. Dance can be described as an ideal and efficient form of physical activity, playing an
essential role in modern human life by contributing to the development of motor, functional, and
cognitive abilities, as well as having a positive impact on emotional and social aspects. What is especially
important is that it is not limited by age; it teaches people to master their bodies and minds, increases
working capacity, promotes a positive mood, and, most importantly, enables individuals through
movement and dance to express what cannot be expressed in words

Dance and movement therapy, or Dance/Movement Psychotherapy (DMP), is a therapeutic approach
that relies on physical movement and dance as the primary methods for exploring inner emotional and
psychological states. This form of therapy has deep roots in human history, as dance has always been
used as a means of emotional expression, ritual, and healing. Developed as a specific therapeutic
approach in the mid-20th century, DMP has since become an important tool in contemporary
psychotherapy, known for its ability to integrate body, mind, and spirit through the creative expression
of movement.

In the 21st century, the entire world is turning toward recreation as a means of improving health.
Physical exercise — and dance as a form of physical activity — plays a significant role in achieving and
maintaining health. Being healthy is the greatest wealth, yet it is often not appreciated enough while we
have it. Health should be viewed not merely as the absence of disease but as the ability to adequately
respond to the many challenges of everyday life through its physical, psychological, and social
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dimensions. In this type of therapy, dance is applied either as a preventive measure or as a means of
specific treatment. The focus of treatment is directed toward neuropsychic hypersensitivity

PREVIOUS RESEARCH ON THE EFFECTS OF DANCE AND MOVEMENT THERAPY

Numerous studies have been conducted in an attempt to demonstrate the positive effects of dance
on an individual’s health and quality of life. These studies have established that dance plays a
multifaceted role in contemporary psychotherapy. Dance and movement therapy is a holistic approach
that integrates the body, emotions, and mind. Its effects are not limited to physical expression but also
include psychological release, personal growth, and the restoration of a sense of wholeness. Dance
therapy is based on the relationship between physical movement and emotions, and in this therapy,
dance movements and techniques are used to improve multiple functions of the body.

Previous research has confirmed the effectiveness of this therapy among children and adolescents
with emotional and social difficulties and developmental disorders (autism, ADHD), among adults with
psychological issues (anxiety, depression, PTSD, body image disturbances, and low self-esteem), and
among elderly individuals (dementia and cognitive impairments).

Through the application of dance and movement therapy, it has been found that children with
illnesses who attended dance classes read better, had improved concentration, and were more open to
cooperation — they engaged more in conversations and activities.

Gillan (1992) observed improved communication through dance movements in children. Dance
activities enhance psychomotor, cognitive, and socio-affective functioning. This therapy enables children
to express themselves better, gain self-confidence, relax, develop communication skills, and achieve
greater socialization, among other benefits.

A pilot study examined the effects of a classical ballet program designed specifically for children with
cerebral palsy. At the end of the program, therapists noted that the children experienced enjoyment and
satisfaction during the training, showed increased motivation for other extracurricular activities, and
parents positively evaluated their children’s participation in the therapeutic program. Dance and
movement therapy has also proven highly effective for individuals with Down syndrome, as it combines
physical activity, emotional expression, and social interaction — all of which have a positive effect on the
motor, cognitive, and social development that is often impaired in these individuals.

Some researchers have also focused on examining the connection between feelings of pleasure and
changes in neurohormonal status under the influence of dance/movement psychotherapy. For instance,
Jeong et al. (2005) reported that, after a 12-week therapeutic program, adolescents with mild depressive
disorder showed a statistically significant increase in plasma serotonin and dopamine levels.

For blind and visually impaired individuals, dance therapy leads to greater confidence and freedom
of movement, improved spatial awareness and perception of the environment, as well as easier
recognition of sounds and rhythm (Heéimovi¢ et al., 2014).

A group of authors (Koch et al., 2007), in their study “The Joy Dance: Specific Effects of a Single Dance
Intervention on Psychiatric Patients with Depression”, investigated a sample of 31 patients (18 women
and 13 men) diagnosed with depression as a primary or secondary condition. The participants were
divided into three groups: (1) the dance therapy group (group circle dance with jumps), (2) the music
listening therapy group (listening to the same music used in the dance therapy group), and (3) the
exercise group (stationary cycling with a heart rate matching that of the dance group). Among the
patients in the dance therapy group, a significant reduction in depressive symptoms was observed, while
the health condition of participants in the other two groups remained unchanged.

Research results indicate positive secondary effects of dance/movement psychotherapy compared
to pharmacotherapy. While medications may cause fatigue, changes in muscle tone, nervousness, and
similar side effects, dance and movement psychotherapy has a positive and empowering effect on the
body, acting preventively against cardiovascular diseases, obesity, anxiety, and more.

Neuroscientific studies suggest that dance and movement stimulate brain regions associated with
emotions, motor functions, and cognition. Dancing activates the limbic system and prefrontal cortex,
which can contribute to emotional regulation. Kattenstroth (2013) noted that dance increases synaptic
plasticity and improves memory function in older adults. Kattenstroth emphasized that dance, as a tool
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for enhancing synaptic plasticity, can be crucial for improving the quality of life of older people. This
research supports the use of dance not only as a form of physical activity but also as an important factor
in preventing cognitive decline and neurodegenerative diseases such as Alzheimer’s. Therefore, dance is
beneficial in therapies for elderly individuals, as it not only contributes to physical fitness but also
provides cognitive stimulation, making it a comprehensive approach to maintaining mental health in
aging.

Among adults with mental health disorders, dance improves coordination and motor skills,
communication, and self-confidence, corrects movement stereotypes, and reduces psychological tension.

In the largest neuropsychiatric hospital in Buenos Aires (Argentina), tango is used as a therapy to
help psychiatric patients and depressed individuals who feel lonely. It is considered highly effective
because it involves calm and measured movements that are not performed in a fast rhythm, and the
social aspect of the dance, combined with its physical benefits, improves the quality of life of patients
and reduces feelings of loneliness. For this reason, tango therapy is increasingly used in the treatment of
Alzheimer’s and Parkinson’s diseases, social phobia, marital and sexual therapy, and depression.
Consequently, tango has for years been used as a form of therapy to awaken (or strengthen) sexual
energy among couples.

HISTORICAL DEVELOPMENT OF DANCE AND MOVEMENT THERAPY

The application of dance as a targeted therapy is still relatively little known in professional literature.
Dance therapy uses dance movements to address emotional, cognitive, social, behavioral, and physical
difficulties. It is based on the understanding that movements and emotions are directly connected,
thereby creating a healthy balance between mind and body. As early as the 19th century, dance therapy
was known, with the first written documents on the subject dating back to that time, but it was
recognized as a formal therapeutic approach only in 1940. Dance and movement therapy emerged from
various cultural and psychotherapeutic traditions.

During the 1940s in the United States, dance therapy began to develop as a specific approach within
psychotherapy. Dance therapies relied on ideas from psychology, particularly theories emphasizing the
role of the body in emotional and psychological processes. In Europe, dance therapy was recognized as
a therapeutic method in the 1970s, and today it is practiced worldwide.

The pioneers of dance/movement psychotherapy are considered to be Marian Chase, Mary
Whitehouse from the United States, and Elsa Gindler from Europe. All three were initially dancers who
observed the therapeutic effects of dance in the participants of their dance workshops. During their
professional dance careers, they noticed the psychotherapeutic impact of movement and dance on their
students and, in collaboration with doctors and psychiatrists, began treating patients with psychological
difficulties or disorders through the use of movement and dance.

After World War II, Marian Chase conducted dance workshops in psychiatric clinics with individuals
suffering from post-traumatic stress disorder (PTSD). Mary Whitehouse worked primarily with
participants experiencing issues related to modern life. Professional associations also began to form,
such as the American Dance Therapy Association (ADTA) and the European Association for Dance
Movement Therapy (EADMT).

Education for dance psychotherapists varies worldwide: it may be offered at universities as part of
postgraduate or undergraduate programs (USA, United Kingdom, etc.), through institutions with a set
number of dance therapy hours, or within psychotherapist associations in individual countries
(Germany, Poland, etc.)

THEORETICAL AND PRACTICAL FRAMEWORK OF DANCE/MOVEMENT THERAPY (DMT)

Dance/Movement Therapy (DMT) is defined as the use of movement and dance in a creative process
with the aim of developing emotional, cognitive, social, and physical integration in an individual. The
primary goal of dance or movement therapy is the process of raising awareness and improving three key
elements in a person: self-perception, nonverbal communication skills, and the range and quality of
emotional experiences.
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It helps individuals enhance their functional and motor abilities and serves as a highly effective
intervention for mental health issues, including stress reduction and alleviation of symptoms associated
with conditions such as anxiety and depression. This therapy is used to address a variety of physical and
mental health problems, including anxiety, arthritis, dementia, depression, multiple sclerosis, autism,
Parkinson'’s disease, post-traumatic stress disorder (PTSD), and others.

The objective of dance therapy is not the perfect execution of movements, but the expression of inner
states through bodily movement. It is important to emphasize the connection between body and mind—
our emotions often manifest in the body through various movement patterns, and dance allows us to
become aware of and release them. Therefore, Dance/Movement Therapy (DMT) supports the
integration of body and psyche. Individuals do not need prior dance experience to participate, and the
therapy is experiential, creative, and often nonverbal.

Psychotherapists in this approach frequently rely on Laban Movement Analysis to observe clients’
movements. According to this framework, movement can be examined through four main factors: space,
time, flow, and weight (force or strength). In terms of time, movements can be fast or slow; in relation to
space, movements can be direct or indirect; regarding flow, movements can be free or bound; and in
terms of weight, movements can be light or strong. These four factors correspond to the individual’s
internal psychological state: the use of space relates to thinking, time to decision-making, flow to feelings,
and weight to identity. Consequently, different emotional states (e.g., joy or anger) elicit different types
of movements.

PRINCIPLES, METHODS, AND TECHNIQUES OF DANCE/MOVEMENT THERAPY

Theoretical Principles in Dance/Movement Therapy

Dance/Movement Therapy is based on several key theoretical principles:

1. Holistic Approach - Therapy connects body, mind, and spirit, creating a unique dynamic between
the client’s physical and emotional state. The goal of therapy is to enable the integration of internal
processes through creative movement expression.

2. Bodily Expression - Movement and dance allow clients to express themselves in ways that often
go beyond verbal communication. Through bodily expression, clients can explore suppressed
emotions and deep inner processes.

3. Rhythm and Space - Therapy focuses on the rhythm of movements, how the client uses space,
energy, and breath, all of which can provide insight into the person’s emotional state.

4. Improvisation and Spontaneity - Spontaneous movements, which are not pre-planned, allow
clients to explore unknown parts of themselves, fostering personal transformation and self-
awareness

Methods and Techniques in Movement and Dance Therapy

Movement and Dance Therapy uses various methods and techniques to achieve therapeutic goals:

e Individual work - The client focuses on the internal process through movement, using
improvisation to express emotions and thoughts.

¢ Partner work - Dancing or moving with a partner allows for the exploration of relational
dynamics, helping to develop social skills and resolve interpersonal conflicts.

¢ Group therapy - Group exercises facilitate social interaction and collaborative creation, fostering
a sense of community and understanding among participants.

There are several key techniques in dance psychotherapy:

¢ Movement improvisation - Free movement to music, without rules, to release suppressed
emotions.

¢ Mirroring - The therapist observes and imitates the client, building trust and connection.

o Emotional dance - Expressing specific emotions through dance movements.

e Dance meditation - Focusing on conscious breathing and slow dance movements to achieve
relaxation.
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Structure of a Therapeutic Session
Sessions can be individual or group-based, and their structure depends on the client’s goals and the
therapeutic approach:

e Warm-up - Involves simple movements that help establish body awareness and connection.

e Main part - Utilizes guided or spontaneously expressed movements that allow for emotional
expression, exploration of internal experiences, or work on specific psychological themes.

¢ Reflection and integration - Involves conversation or other nonverbal exchanges that enable
processing and understanding of the experience.

Applicability to different groups

Movement and Dance Therapy can be used with various ages and populations:

e Children and adolescents - Therapy is used to address emotional difficulties, reduce aggression,
and improve social skills.

e Adults - It can help reduce stress, anxiety, and depression, as well as work with trauma and
emotional challenges.

e Older adults - In this group, therapy can enhance motor skills, balance, and social interaction,
while reducing symptoms of depression

EFFECTS OF MOVEMENT AND DANCE THERAPY

Movement and dance therapy has proven effective in working with various groups and issues,
including:

1. Reduction of stress and anxiety - Through physical activity and the release of emotional blocks,

therapy reduces stress levels and promotes relaxation.

2. Enhancement of emotional regulation - Through dance and movement, clients can learn to

better recognize, understand, and regulate their emotions.

3. Improvement of social skills - In group therapy, participants develop better interpersonal skills,

learning about cooperation and emotional interaction.

4. Increase of cognitive abilities - Therapy can positively impact cognitive functions, including

attention, memory, and problem-solving skills.

5. Physical and mental integration - The integration of body and mind through movement enables

clients to achieve balance between physical health and emotional well-being.

As previously mentioned, dance therapy helps individuals express feelings and thoughts. Through
dance, the body sends messages to the mind that help process various emotions, feelings, and thoughts.
Age, talent, and dance skills are not important, as the emphasis is on movements that emerge from
within. Dance and music encourage suppressed content to surface, making the unconscious conscious.

The most important aspect is to create a sense of comfort for the individual and encourage them to
surrender to music and dance movements, allowing suppressed feelings and thoughts to emerge. In
addition to focusing on movement and body posture, other nonverbal signs shown by the client are also
important, including breathing, gestures, facial expressions, muscle tonus, rhythm of certain movements,
use of space, and more.

Body expression, whether in daily situations or in spontaneous dance improvisation without
predetermined movements, is spontaneous and unconscious. Verbal expression is easier to control
because word choice can be consciously manipulated, making verbal content more subject to alteration.
Nonverbal signs, however, are usually truthful as they directly relate to the unconscious, reflecting
suppressed attitudes and therefore are less controlled.

Therefore, movement is linked to deeper layers of the psyche, making expressive movement the best
way to channel unconscious psychic content, which then takes visible form and is released. Movement is
the primary medium the therapist uses for observation, assessment, exploration, therapeutic interaction,
and intervention.
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APPLICATION OF DIFFERENT DANCE STYLES ACCORDING TO THERAPEUTIC EFFECTS
For physical health and fitness:
e zumba, hip-hop, afro dance - high intensity, excellent for burning calories and strengthening the
heart.
e ballet - develops strength, flexibility, posture, and balance.
e contemporary dance / modern dance - dynamic and varied, strengthens the entire body.

For emotional expression and mental health:

e contemporary dance, improvisation - allows freedom of expression and emotional release.

e argentine tango - has therapeutic effects, especially for depression, anxiety, and loss of sexual
energy.

e dance therapy - used in clinical psychology to work with trauma and emotional issues.

For social connection:
¢ salsa, bachata, kizomba - sensual partner dances that develop communication, trust, and intimacy.
o folk dances - connect participants with tradition, community, and culture.

For the brain and cognitive development:

¢ standard and latin-american dances (competitive dances) - require precise steps and coordination
with a partner.

¢ ballroom dancing for older adults - proven to improve memory and reduce the risk of dementia

CONCLUSION

Dance, due to its holistic impact, significantly contributes to the balance of mental and motor abilities
and promotes a positive mood. It both stimulates and soothes emotions, which is why it is also used for
therapeutic purposes. In dance therapy, patients are given the opportunity to exercise, reducing muscle
tension and improving bodily system functions, which has a positive effect on both physical and mental
health. Considering dance as a human need—manifesting the desire for pleasure, recreation, and
happiness, as well as the pursuit of spontaneous activity and freedom of movement—it becomes evident
why dance can be applied for therapeutic purposes. If dance can, through dance therapy, help humanity,
then it holds complete meaning, especially today in the times we live in.

Due to the highly effective effects of dance and dance movements on physical, mental, emotional,
social, and spiritual health, a relatively young field in psychotherapy has emerged, known as movement
and dance therapy, often referred to as dance-movement therapy.

Dance/Movement Therapy (DMT) is a form of psychotherapy that uses movement, the body, and
dance as primary means of expression and communication. It developed in the 1940s in the United
States. This therapy is based on the idea that the body, emotions, and mind form an integrated whole—
everything that happens in the psyche is reflected in the body, and vice versa. It is used with a wide range
of individuals, especially those for whom traditional verbal forms of therapy are insufficient or
challenging. The main goal of this therapy is not to “teach someone to dance,” but to enable self-
expression through movement and to raise awareness of one’s internal state through the body. Dance
therapies help individuals to better feel and understand their emotions, express what cannot be put into
words, develop self-confidence and body awareness, and improve communication in relationships with
others.

Therapy sessions can be individual or group-based and are led by a dance therapist, following various
structures (warm-up, main part, reflection, and integration), using different techniques (movement
improvisation, mirroring, dance meditation).

It can be used to treat a range of physical and mental health issues, including anxiety, arthritis,
chronic pain, dementia, depression, multiple sclerosis, autism, Parkinson’s disease, PTSD, and more.
Dance/movement therapy utilizes movement and nonverbal communication, alongside talk therapy, to
address psychological and behavioral issues that words alone cannot resolve. It is about finding an inner
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space that we may not know exists or have chosen to deny, and giving voice to those experiences and
emotions.

“Dance is the language of the soul—a movement that transcends words. It not only strengthens the

body but heals the mind, releases emotions, and connects us to our own truth. In the rhythm of music,
one finds a freedom that everyday life often conceals.” So, let us dance!
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TERAPIJA POKRETOM I PLESOM
Ceremidzi¢ Tatjana, Ceremidzi¢ Dejan

Sazetak: Ples se, od ljudske praistorije koristio u terapijske svrhe te je na toj osnovi koncipirana terapija plesom i
pokretom koja se s vremenom razvila u zasebni (psiho)terapijski pristup. Psihoterapija pokretom i plesom (PPP),
ponekad se skraceno zove ,plesna terapija”, razvila se 40-ih godina u SAD-u, da bi u Evropu stigla 70-ih godina proslog
vijeka. Plesna terapija je tjelesno orijentisana terapija koja se temelji na primjeni plesa i pokreta kao kreativnog
procesa, a cilj je integrisati emocionalne, kognitivne, socijalne i tjelesne karakteristike svakog pojedinca, odnosno
povezati tijelo, um i duh. Ova vrsta terapije ukljucuje terapijsko koristenje pokreta i psihomotornu ekspresiju kao
glavni nacin analize i intervencije. Osim fokusa na nacin kretanja i tjelesno drZanje, vaZnost se pridaje i drugim
neverbalnim znakovima, kao $to su disanje, gestikulacija, mimika, tonus misica, ritam izvodenja pokreta, nacin
koristenja prostora i dr. Terapija pokretom i plesom pokazala se izrazito korisna kod razlicitih grupa ljudi i
namjenjena je svim uzrastima. Ova terapija moZe se izvoditi individualno, u paru ili grupi. Analizom dolazimo do
zakljucka da ovaj poseban oblik terapije ciljano kristi pokret i ples radi izlijeCenja i unapredenja zdravlja, te djeluje
na opste kognitivno funkcionisanje, ponajvise paméenje, poboljSanje neverbalne komunikacijske vjestine i smanjenje
nivoa stresa te uticaja na afektivne procese kod ljudi. Spontana improvizacija u pokretu omoguéava klijentima
isprobavanje novih nacina bivanja i novo iskustvo samog sebe, odnosno razmisljanja i osjecanja.

Klucne rijeci: ples, pokret, terapija.
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UTICAJ SUPLEMENTACIJE NA SNAGU I TJELESNU KOMPOZICIJU KOD
REKREATIVACA

Kovac Stevanl, Bjelica Bojan1'", Cicovi¢ Borislav!'®, Przulj Radomir1"*/, Aksovi¢ Nikolaz'*/,
Cicovi¢ Vanjal'"®, Hajder Pordel' "', Bubanj Sasa3
1Fakultet fizickog vaspitanja i sporta, Univerzitet u Isto¢nom Sarajevu, Republika Srpska, BiH
2Fakultet za sport i fizicko vaspitanje, Univerzitet u Pristini, Leposavi¢, Srbija
3Fakultet sporta i fizickog vaspitanja, Univerzitet u Nisu, Srbija

ORIGINAL SCIENTIFIC ARTICLE
DOI: 10.5937/ATAVPA25111K

SaZetak: Suplementacija, kao moderan pristup poboljsanju fizickih performansi, postala je integralni dio sportske
prakse Sirom svijeta. Danas se na trZistu nalaze brojni dodaci ishrani koji ciljaju na poveéanje misiéne mase, smanjenje
umora ili optimizaciju oporavka. Cilj ovog istraZivanja je ispitati uticaj kreatina na parametre misiéne snage i tjelesne
kompozicije u specifiénim uslovima treninga. Uzorak za istraZivanje sacinjen je od 19 rekreativaca podijeljenih na
eksperimentalnu (n=12) i kontrolnu (n=7) grupu. Eksperimentalna grupa je suplementirana sa 5gr kreatin
monohidrata, dok je kontrolna-placebo grupa kao dodatak dobijala 5gr dekstroze. Ekperimentalni program je
sproveden u trajanju od 8 sedmica sa ucestalosti od 4 treninga nedeljno. Praceni su efekti eksperimentalnog tretmana
na tjelesnu kompoziciju (3 varijable) i snagu (3 testa). Na osnovu rezultatat istraZivanja, moZe se konstatovati da
eksperimentalni tretman ima pozitivne efekte na snagu ispitanika, povecanje misi¢ne mase, dok kod procenta masti i
tjelesne vode nije bilo statisticki znacajnih razlika. Fitnes programi predstavljaju efikasno sredstvo za poboljSanje
tjelesne kompozicije i snage Zena. Bilo bi poZeljno utvrditi efekte treninga na jos neke motoricke parametre i parcijalne
dijelove tijela kada je u pitanju tjelesna kompozicija.

Kljuéne rijeci: 1RM, Bench press, Strengh, Leg press, exercise, program

UvoD

Ljudi su od davnina trazili nac¢ine da unaprijede fizicke sposobnosti, koriste¢i dostupne resurse za
postizanje boljih rezultata u aktivnostima koje zahtijevaju snagu, izdrzljivost i brzinu. Historijski zapisi,
poput onih vezanih za drevne Olimpijske igre u antickoj Grc¢koj, ukazuju na upotrebu razlicitih metoda
za poboljSanje performansi, ukljuujuéi i specificnu ishranu i rituale (Maughan, & Burke, 2012).
Suplementacija, kao moderan pristup poboljsanju fizi¢kih performansi, postala je integralni dio sportske
prakse Sirom svijeta. Danas se na trziStu nalaze brojni dodaci ishrani koji ciljaju na pove¢anje miSi¢ne
mase, smanjenje umora ili optimizaciju oporavka.

Medu najpopularnijim suplementima istice se kreatin, organsko jedinjenje koje se prirodno nalazi u
intenzivne aktivnosti kratkog trajanja (Buford et al, 2007). Unos kreatina moZe znacajno povecati
njegove rezerve u skeletnim misi¢ima, doprinoseci boljem performansu tokom vjezbanja i ubrzavajuci
oporavak nakon napora (Cooper et al., 2012). Kreatin se moZze pronaci u hrani poput crvenog mesairibe,
ali se njegova konzumacija u obliku suplemenata pokazala efikasnijom za povecanje fosfokreatinskih
rezervi (Rawson, & Venezia, 2011). Kreatin se, osim u sportskoj praksi, sve viSe istrazuje i u kontekstu
klinickih populacija, gdje pokazuje potencijalne koristi za neuroloske i metaboli¢ke poremecaje. Takode,
njegovo djelovanje na povecanje intramuskularne hidratacije moZe doprinijeti poboljSanju anabolickih
procesa, Cine¢i ga korisnim za osobe koje teZe pove¢anju misi¢ne mase. Vazno je naglasiti da kreatin nema
trenutni efekat na izdrzljivost ili aerobne aktivnosti, ve¢ je njegova primarna uloga povezana s
anaerobnim performansama. lako postoje individualne varijacije u odgovorima na suplementaciju
kreatinom, vecina korisnika doZivljava benefite u relativno kratkom vremenskom periodu.

Istrazivanja ukazuju na znacajan uticaj kreatina na povecanje misi¢ne mase, snage i eksplozivnosti,
dok njegova uloga u promjenama tjelesne kompozicije ostaje predmet brojnih nauc¢nih diskusija (Branch,
2003; Jagim et al., 2012). Uz to, protokoli suplementacije ukljuc¢uju fazu "punjenja” i fazu odrzavanja, pri
Cemu se preporucene doze prilagodavaju individualnim potrebama sportista. Vazno je naglasiti da je
kreatin jedan od najistraZivanijih i najsigurnijih suplemenata, uz brojne dokaze o njegovim koristima za
razliCite vrste fizickih aktivnosti (Kreider et al., 2017). Buduca istrazivanja trebala bi se fokusirati na
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dugorocne efekte suplementacije, kao i na moguénost kombinovanja kreatina s drugim ergogenim
sredstvima za postizanje optimalnih rezultata.

Cilj ovog istraZivanja je ispitati uticaj kreatina na parametre misi¢ne snage i tjelesne kompozicije u
specifi¢cnim uslovima treninga.

METOD

Ispitanici i protokol testiranja

[straZivanjem je obuhvaéeno 19 ispitanika podjeljenih na dva subuzorka: N=12 ispitanika koji su
konzumirali CR, prosje¢ne tezine 83,2kg i visine 180,4cm, N=7 ispitanika koji su predstavljali Placebo
grupu PG, prosjecne tezine 84,1kg i visine 181,3cm. Starosna kategorija ispitanika je iznosila 27+3
mjeseci. Svi ispitanici su bili napredni rekreativci u oblasti body building-a sa aktivnim uceSéem od 6
mjeseci u procesu vjezbanja (3-5 puta u toku nedelje). Tokom vjeZbanja subjekti nisu konzumirali ni
jedan vid suplemenata ili nedozvoljenih supstanci. Svi ispitanici su dobrovoljno pristali da ucestvuju u
istrazivanju.

Dva dana prije pocetka eksperimentalnog protokola (EP) sprovedeno je inicijalno testiranje.
Testiranje je zapoCeto u jutarnjim satima (8:00) i obuhvatalo je analizu tjelesne kompozicije svih
ucesnika, nakon cega je svako od njih pojedinacno prosao procjenu snage. Analiza tjelesne kompozicije
vrSena je koriStenjem uredaja za bioelektri¢nu impedansu TANITA, model BC-545n, proizvedenog u
Japanu. Iz ovog segmenta prikupljeni su sljedeéi parametri: tjelesna masa (kg), misi¢cna masa (kg),
procentualni udio masti (%) i procenat vode (%), prema standardizovanom protokolu (Macfarlane, Chan,
Tse, Joe, 2016). Snaga je procjenjivana kroz tri testa: Bench Press (maksimalno jedno ponavljanje - 1RM),
Leg Press (1RM), i Barbell Biceps Scott, gdje se mjerio maksimalan broj ponavljanja s tezinom od 15 kg
(ukljucujudi tezinu Sipke). Prije procjene snage, ucesnici su se zagrijavali deset minuta, aktivirajuéi sve
miSi¢ne grupe, a potom su izvodili probne serije zadatih testova s progresivnim povecanjem teZine (3-4
pokusSaja) dok se nije odredio maksimalni kapacitet za 1RM.

Eksperimentalni protokol trajao je 8 sedmica i uklju¢ivao ukupno 32 treninga, rasporedenih na 4
sedmicna termina: ponedjeljak, srijeda, petaki subota. Svaki trening je trajao 75 minuta. Utorak, cetvrtak
i nedjelja bili su dani za odmor i oporavak. Svaka sesija zapocinjala je zajednickim dinamickim
zagrijavanjem u trajanju od 10 minuta, koje je ukljucivalo vjezZbe mobilnosti, istezanja i lakog kardio
opterecenja.

Trening je bio baziran na kruZznom principu, s fokusom na razli¢ite miSi¢ne grupe svakog dana.
Ucesnici su izvodili 6-8 razlicitih vjezbi po treningu, u 4 serije s 12-15 ponavljanja, odrzavaju¢i intenzitet
od 65-75% 1RM. Pauze izmedu serija bile su 60 sekundi, dok su pauze izmedu vjezbi trajale do 2 minute.
Vjezbe za core regiju ukljucivale su intervalni rad od 30-45 sekundi, s pauzama od 30 sekundi izmedu
serija.

Eksperimentalni protokol je sproveden u teretani "Sparta” u Palama. Treninzi su pocinjali u 18:00
sati, ¢cime su omogucavali ucesnicima optimalan period za oporavak tokom dana. Tokom osam sedmica,
plan treninga bio je sljededi:

e Ponedjeljak (Leda + Biceps): Vjezbe su ukljucivale mrtvo dizanje, zgibove (Siroki hvat),
povlacenje na lat masini, veslanje na masini, biceps pregib s Sipkom, ceki¢ pregib i pregib s
bucicama u sjede¢em poloZaju.

e Srijeda (Grudi + Triceps): UkljuCene vjezbe su bile bench press (ravna klupa), kosi bench press,
flys s bucicama, crossover na kablovima, triceps ekstenzije na sajli, propadanja i francuski
potisak.

o Petak (Noge + Ramena): Cu¢njevi s opterecenjem, noZni potisak, iskoraci, ekstenzije nogu na
masini, sjedeci potisak za ramena, lateralna podizanja s bucicama i povlacenje na sajli za zadnji
dio ramena.

¢ Subota (Kardio + Core): Kardio segment ukljucivao je voznju bicikla ili brzo hodanje na traci u
trajanju od 15 minuta. Vjezbe za core obuhvatale su plank, bo¢ni plank, medicinska lopta twist,
podizanje nogu i mountain climbers.
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Obrada podataka

Data was obtained using the statistical data-processing package SPSS 20. Basic statistical parameters
were presented for both groups of participants (CR and Placebo), and differences between the groups
were assessed using the ANOVA test of repeated measures. All the results were presented as mean
values.

REZULTATI SA DISKUSIJOM

Grupa koja je koristila kreatin zabeleZila je znac¢ajno povecanje telesne mase (+4.3 kg), dok je placebo
grupa imala minimalne promene (+0.5 kg). Udeo telesne masti ostao je prakti¢no isti u obe grupe, Sto
ukazuje da je dobitak mase kod kreatinske grupe bio rezultat poveéanja misiéne mase i vode, a ne masti.
Ovo je u skladu sa prethodnim studijama koje pokazuju da kreatin povecava telesnu masu prvenstveno
kroz retenciju vode u miSi¢ima i sintezu proteina (Vandenberghe et al., 1997; Kreider et al., 2003).

Tabela 1 Tjelesna kompozicija - inicijalno/finalno stanje KR/PG

Pre-test Post-test Pre-test Post-test Pre-test Post-test
(kg) (kg) Body Fat (%) Body Fat (%) Body Water (%)  Body Water (%)
KR 85.3 89.6** 14.5 14.3 61.8 62.0
PG 83.7 84.2 14.2 14.1 61.5 61.7

Povecanje telesne vode u obe grupe sugeriSe da je trening imao ulogu u poboljsanju hidratacije.
Kreatin, medutim, dodatno doprinosi intramuskularnoj retenciji vode, $to je u skladu sa nalazima Branch
(2003), koji navodi da kreatin dovodi do poveéanja ukupne telesne mase kroz povecanje intracelularne
hidratacije.

Grupa koja je koristila kreatin pokazala je znacajna poboljSanja u maksimalnoj snazi na Bench Pressu
(+11.2 kg) i Leg Pressu (+12.8 kg), dok su poboljSanja u placebo grupi bila minimalna (+4.1 kg i +3.3 kg).
Ovo potvrduje da kreatin poboljSava performanse u vezbama snage, Sto je u skladu sa istrazivanjima
Volek et al. (1997) i Earnest et al. (1995), koji su takode pronasli poboljSanja u 1RM nakon kreatinske
suplementacije.

Tabela 2
Pre-test Bench Press Post-test Bench Press Pre-test Leg Press Post-test Leg Press
(1RM kg) (1RM kg) (1RM kg) (1RM kg)
KR 97.2 108.4* 94.5 107.3*
PG 96.1 100.2 92.8 96.1

Jedan od glavnih mehanizama kojim kreatin poboljSava snagu jeste povecéanje rezerve fosfokreatina
u miSi¢ima, Sto omogucava brzu resintezu ATP-a tokom visokointenzivnih napora (Hultman et al., 1996).
Dodatno, istrazivanja su pokazala da kreatin moze povecati misi¢nu hipertrofiju (Cribb & Hayes, 2006),
$to dodatno doprinosi pove¢anju snage.

U placebo grupi je takode doslo do odredenih poboljSanja, Sto se mozZe pripisati samom treningu, ali
bez znacajnog doprinosa kreatina, poboljSanja su bila znac¢ajno manja.

Kreatin monohidrat je jedan od najistrazivanijih suplemenata u sportu i nauc¢no je potvrdeno da ima
pozitivan efekat na snagu, miSiénu masu i sportsku izdrzljivost. Njegov glavni mehanizam delovanja je
povecanje intramuskularnih rezervi fosfokreatina, Sto omogucava brzu resintezu ATP-a i poboljSava
sposobnost izvodenja visokointenzivnih pokreta. Studije su pokazale da se suplementacija kreatinom
povezuje sa povecanjem telesne mase, pri cemu je taj dobitak uglavnom rezultat pove¢anja misi¢ne mase
i intracelularne retencije vode, a ne nakupljanja masti.

U istrazivanju koje je analizirano, grupa koja je koristila kreatin imala je znacajno povecanje telesne
mase u poredenju sa placebo grupom, dok razlika u procentu telesne masti nije bila statisti¢ki znacajna.
Ovakvi rezultati su u skladu sa prethodnim studijama koje su pokazale da suplementacija kreatinom
doprinosi povec¢anju miSi¢ne mase bez znacajne promene u telesnoj masti. Takode, utvrdeno je da kreatin
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moZe doprineti poveéanju sadrZaja vode u organizmu, ali se to uglavnom odnosi na povecanje unutar
miSi¢nih Celija, Sto mozZe pozitivno uticati na anabolicke procese. Pored promene telesne kompozicije,
efekti kreatina su vidljivi i u poboljSanju maksimalne snage, Sto je potvrdeno u testovima Bench Pressa i
Leg Pressa. Grupa koja je koristila kreatin pokazala je znacajno vece poboljSanje u ovim testovima u
poredenju sa placebo grupom, Sto sugeriSe da suplementacija moZe doprineti ve¢em adaptivnom
odgovoru na trening snage. Mnoge studije su pokazale da redovna upotreba kreatina moZe povecati
maksimalnu snagu za 5-15% u periodu od nekoliko nedelja intenzivnog treninga.

Jedan od razloga za poboljSanja u snazi moZe biti sposobnost kreatina da poveca radni kapacitet
miSica, ¢cime se omogucava izvodenje veceg broja ponavljanja pre zamora. Ovaj efekat moZe dovesti do
veceg ukupnog optereéenja tokom treninga, Sto moze dodatno stimulisati misi¢ni rast i poveéanje snage.
Takode, povecana dostupnost kreatina moZe ubrzati oporavak izmedu serija, Sto omogucava sportistima
da odrZe viSi intenzitet tokom treninga. VaZno je napomenuti da, iako kreatin pokazuje znacajne benefite
kod veéine korisnika, postoje individualne razlike u odgovoru na suplementaciju. Oko 20-30% ljudi ima
manji ili nikakav odgovor na kreatin, $to mozZe biti povezano sa ve¢ prirodno visokim nivoima kreatina u

.....

najefikasnijih suplemenata za poboljsanje sportskih performansi.

ZAKLJUCAK

Rezultati ove studije potvrduju da suplementacija kreatinom moze imati znacajan pozitivan efekat na
telesnu kompoziciju i snagu kod osoba koje se bave treningom snage. Uoceno je povecanje telesne mase
u kreatinskoj grupi, pri ¢emu nije doslo do promene u procentu telesne masti, $to potvrduje da je dobitak
mase pre svega rezultat povecanja miSi¢ne mase i povecane intramuskularne hidratacije. Takode,
znacajna poboljSanja su primecena u testovima maksimalne snage na Bench Pressu i Leg Pressu, Sto
dodatno podrzava efikasnost kreatina u poboljSanju performansi. Preporucena doza kreatina u ovoj
studiji pratila je standardni protokol suplementacije, koji se sastoji iz dve faze. Prva faza je faza punjenja,
tokom koje su ucesnici unosili 20 g kreatina dnevno (podeljeno u Cetiri doze od po 5 g) tokom prvih 5-7
dana. Nakon toga su presli na fazu odrZavanja, gde su svakodnevno unosili 3-5 g kreatina do kraja
osmonedeljnog programa. Ovaj protokol je u skladu sa prethodnim istrazivanjima i pokazuje se kao
najefikasniji nacin za brzo povecanje nivoa kreatina u misi¢ima.

Trenazni program kori$c¢en u istrazivanju trajao je 8 nedelja i sastojao se od Cetiri treninga nedeljno,
sa fokusom na vezbe snage. Trening je bio organizovan po principu kombinovanja ve¢ih i manjih misi¢nih
grupa u istom treningu. UCesnici su radili 8-10 ponavljanja po vezbi, u 5 serija, sa pauzama od 90 sekundi
izmedu serija i 3 minuta izmedu vezbi. Ovaj pristup je bio usmeren na povecanje misi¢ne mase i snage i
pokazao se kao efikasan. [ako su rezultati pokazali znacajne benefite, moguce su odredene nadogradnje
programa za jos$ bolje rezultate.
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THE EFFECT OF SUPPLEMENTATION ON STRENGHT AND BODY COMPOSITION IN
RECREATIONAL ATHLETES

Kovac Stevan, Bjelica Bojan, Cicovi¢ Borislav, Przulj Radomir, Aksovi¢ Nikola, Cicovi¢ Vanja,
Hajder Porde, Bubanj Sasa

Abstract: Supplementation, as a modern approach to improving physical performance, has become an integral part
of sports practice worldwide. Today, there are numerous nutritional supplements on the market that aim to increase
muscle mass, reduce fatigue or optimize recovery. The aim of this study is to examine the impact of creatine on muscle
strength and body composition parameters under specific training conditions. The research sample consisted of 19
recreational athletes divided into an experimental (n=12) and a control (n=7) group. The experimental group was
supplemented with 5g of creatine monohydrate, while the control-placebo group received 5g of dextrose as a
supplement. The experimental program was conducted for 8 weeks with a frequency of 4 training sessions per week.
The effects of the experimental treatment on body composition (3 variables) and strength (3 tests) were monitored.
Based on the results of the study, it can be concluded that the experimental treatment has positive effects on the
strength of the subjects, an increase in muscle mass, while there were no statistically significant differences in the
percentage of fat and body water. Fitness programs are an effective tool for improving the body composition and
strength of women. It would be desirable to determine the effects of training on some other motor parameters and
partial body parts when it comes to body composition.

Key words: 1RM, Bench press, Strength, Leg press, exercise, program.
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Abstract: The study was conducted with the aim of determining the effects of an experimental basketball program on
explosive strength and sprinting speed in younger school-aged girls. The research was carried out on a sample of 65
participants, members of the "Bears" basketball school from South Korea, attending the "Branksome Hall Asia"
international girls' school on Jeju Island, South Korea, in 2017. To assess motor abilities, the following variables were
applied: 10m sprint from a standing start, 20m sprint from a standing start, 30m sprint from a standing start, 60m
sprint from a standing start, standing long jump, standing triple jump, and Sargent’s jump test. The results of the
MANCOVA and ANCOVA analyses indicate statistically significant effects of the intervention on the following variables:
10 m, 30 m, and 60 m sprints from a standing start, and standing triple jump, in favor of the experimental group. Based
on the obtained results, it can be concluded that the experimental basketball program lasting 3 months has positive
effects on the sprinting speed and explosive strength of the lower extremities.

Key words: team sport, experimental treatment, influence, sprint, explosive strength.

INTRODUCTION

Basketball is one of the most widespread team sports in the modern world, governed by the
International Basketball Federation (FIBA), which includes 213 national federations. The game is played
between two teams of five players each, with the main objective of scoring by shooting the ball into the
opponent’s basket while preventing the opposing team from doing the same, all in accordance with the
official rules. In basketball, points are scored rather than baskets, so the score difference is measured in
points—two, three, five, or more—but not by the number of baskets (Koci¢, Aksovi¢, & Beri¢, 2024).

Within the group of team sports, basketball stands out as a highly complex game characterized by
specific structural and functional features. Basketball experts classify the sport according to three main
criteria: based on structural complexity, basketball is considered a complex sport that involves groups
of both simple and complex movements performed in cooperative conditions among team members;
based on the dominance of energy processes, basketball is primarily an anaerobic sport; and based on
the dominance of specific abilities, it is a sport that requires coordination, strength, speed, and accuracy
(Borovi¢, Rupci¢, Matkovi¢, Garafoli¢, & Dadi¢, 2016; Kral, 2024).

The course of play consists of short, high-intensity (maximal and submaximal) activities that
continuously alternate with periods of active and passive rest. Since the game unfolds within a specific
spatial and temporal framework, basketball belongs to the group of polystructural sports in which
complex polystructural movements predominate (Altavilla, & Raiola, 2015). Game analysis in basketball
leads to the conclusion that the aforementioned motor abilities are of fundamental importance.
Basketball players are highly mobile—though to varying degrees depending on their level of motor skill
development. These abilities are expressed through movements performed both with and without the
ball. To properly analyze basketball motor abilities and assess the degree to which they have been
acquired, it is necessary to examine the structure of players’ movements (Conte et al.,, 2015). Therefore,
the most suitable classification is the division into movements with and without the ball, provided that
the direction, speed, and duration of those movements are not specifically considered. It can also be
concluded that all movements in basketball are of a locomotor and manipulative nature (Wang et al,,
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2025).

In addition to its positive impact on motor abilities, basketball also exerts a beneficial influence on
psychological characteristics, the socialization of children, and the development of healthy interpersonal
relationships (Sushko etal., 2019). It enhances body and self-awareness, fosters a sense of responsibility,
and helps resolve issues related to authority, which in the context of basketball is based on cooperation
(Alleimon, 2019). At a younger school age, children are still developing, and their motor control is not
yet stable, which makes it difficult to accurately assess their motor abilities and the level of their
manifestation. During this developmental stage, the human body demonstrates the highest capacity for
adaptation to external influences—primarily physical activity (Wilson, & Hyde, 2013). A particularly
important aspect of this period is the strong interconnection between motor, cognitive, and conative
domains in children, which is explained by Ismail’s well-known theory of integral development
(Peltekova, & Houech, 2025). This theory suggests that children of this age group respond to physical
activity through their intellectual and conative capacities. Therefore, physical exercise at this stage can
significantly influence the overall development of a child’s personality (Aksovi¢ & Beri¢, 2017).

By examining the motor abiliies of younger school-aged children, it can be concluded that insufficient
attention is generally given to this age group. Therefore, the study was conducted with the aim of
determining the effects of an experimental basketball program on explosive strength and sprinting speed
in younger school-aged girls. Based on the defined aim, it was hypothesized that there is a significant
difference between the two measurements of motor abilities in young female basketball players
attending a basketball school and female students who do not participate in sports.

MATERIALS AND METHODS

Sample of Participants

The assessment of motor abilities was conducted on a sample of 65 participants, including 42 girls
who regularly attend training sessions at the “Bears” Basketball School and 23 girls enrolled at
Branksome Hall Asia International School in South Korea who do not participate in sports activities. All
participants were between 8 and 9 years of age. The basketball school participants had been training for
up to one year, with a frequency of two to three sessions per week. All subjects were of similar
socioeconomic status, in good health, and without visible physical deformities. The non-athlete group
also shared a comparable socioeconomic background, attended the same school, and were in good
overall health.

Sample of Variables

To assess running speed and explosive strength, the following variables were applied: 10 meters
sprint from a standing start (s); 20 meters sprint from a standing start (s); 30 meters sprint from a
standing start (s); 60 meters sprint from a standing start (s); Standing long jump (cm); Standing triple
jump (cm); Sargent jump test (cm).

Procedures

At the beginning of the school year, questionnaires were distributed to the children at Branksome
Hall Asia International School, following ethical principles and with parental consent, which authorized
the assessment of their motor abilities. The experimental motor tests were conducted on this sample of
participants on two occasions.

The initial assessment of motor abilities was carried out in September 2017, while the final
measurement took place in November 2017. These assessments were conducted at the “Bears”
Basketball School during basketball training sessions on Jeju Island, South Korea. Motor ability
assessments for the non-athlete girls were conducted in the physical education hall of Branksome Hall
Asia, International School for Girls, also on Jeju Island, South Korea. The measurements were performed
by the author, with the participation of the school’s physical education teacher and the assistance of
coaches from the basketball school.
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Experimental Program

Considering the age of the young female basketball players and their familiarity with the structure of
the game, the three-month training program at the basketball school focused on technical skills within
general physical preparation, with particular emphasis on developing speed, accuracy, coordination, and
explosiveness. For players aged 7 to 11, physical preparation is largely centered on teaching the technical
aspects of basketball. Training focused on fundamental skills, including mastering various passing
techniques both with and without the ball, stationary and in light movement, as well as proper shooting
technique from designated spots and free throws. Ball-handling skills were developed with both hands,
incorporating basic changes of direction while dribbling, and training included fundamental elements
combined with dribbling, such as the two-step and jump shot. Small-sided games on two baskets were
also incorporated to reinforce these skills. The principle followed was that a well-trained player controls
the ball, while a poorly trained player is controlled by it.

In the development of motor abilities, emphasis was placed on walking and running forward and
backward with changes of direction, running with acceleration, and sprint exercises designed to touch
specific lines and return repeatedly. Agility drills, such as zig-zag running, were included, along with
flexibility exercises applied at every training session. Coordination, reaction speed, and muscular
strength were trained through basic exercises, and an additional corrective physical preparation
program was integrated to support overall athletic development. The experimental program was
conducted in accordance with the recommendations of previous studies (Kozinc, Smajla, & Sarabon,
2021; Koci¢ et al., 2024; Peltekova, & Houech, 2025).

Statistical Analysis

The data obtained through the previously described procedure were processed using the statistical
software SPSS 25 (Statistical Package for the Social Sciences, v25.0, SPSS Inc., Chicago, IL, USA). The
statistical analysis of the data included the calculation of descriptive statistics for all motor variables,
including the mean (Mean), standard deviation (SD), minimum (Min) and maximum (Max) values of the
measurements, and the coefficient of variation (CV). These analyses provided essential information on
whether statistically significant differences existed between the two measurements in the given sample
of participants, both among young basketball players and among students who do not engage in sports.
The Kolmogorov-Smirnov test (K-S sig) was used to assess the normality of the distribution.

To evaluate the effect of the training program between the two testing points, multivariate analysis
of covariance (MANCOVA) was used, providing information on whether statistically significant
differences existed between the initial and final measurements in the sample of younger school-aged
students. For identifying individual differences, univariate analysis of covariance (ANCOVA) was applied.
The level of significance was set at p < 0.05.

RESULTS

Tables 1 and 2 present the descriptive parameters of motor abilities at the initial and final
measurements.

The analysis of the coefficient of variation (CV) (Tables 1 and 2) indicates a high degree of
homogeneity in the results of participants in both the experimental and control groups for six out of the
seven analyzed variables, at both the initial and final measurements. Increased homogeneity was
observed in the variables for 20 m, 30 m, and 60 m sprints from a standing start in both groups at both
measurement points. Relative homogeneity was present in the standing long jump, standing triple jump,
and Sargent jump test. Greater variability was observed only in the 10 m sprint from a standing start.
Differences between the initial and final measurements were noted in both groups based on the means.
Based on the significance values of the Kolmogorov-Smirnov test, it can be concluded that the
distributions of the analyzed variables do not deviate significantly from the theoretical distribution (K-S
sig; p > 0.05) at either the initial or final measurement in both pre-formed subgroups.
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Table 1 Descriptive parameters of the experimental and control groups at the initial measurement

Variables Group Min Max Mean SD CV (%) K-S sig
10 m sprint EXP 2.99 3.28 3.10 .08 25.80 0.59
CON 2.85 3.33 3.12 .09 28.84 0.97
20 m sprint EXP 3.65 5.51 4.46 .53 11.88 0.26
CON 3.62 5.10 4.35 37 8.51 0.93
30 m sprint EXP 6.68 7.82 7.03 .23 3.27 0.53
CON 6.66 8.65 7.25 .49 6.76 0.06
. EXP 12.67 14.84 13.81 .53 3.84 0.26
60 m sprint
CON 13.29 16.35 14.60 74 5.07 0.98
Standing long jump EXP 101 159 138.82 12.19 8.81 0.55
CON 110 171 143.33 13.99 9.76 0.78
Standing triple jump EXP 305 445 371.74 28.83 7.76 0.80
CON 250 400 344.65 39.57 11.48 0.53
Sargent jump test EXP 18 41 29.91 4.83 16.53 0.80
CON 520 42 30.55 5.62 18.40 0.76

Legend: EXP - experimental group; CON - control group; Mean - mean; SD - standard deviation; Min - minimum values;
Max - maximum values; CV - coefficient of variation; < K-S sig - level of significance according to the Kolmogorov-Smirnov

test.

Table 2 Descriptive parameters of the experimental and control groups at the final measurement

Variables Group Min Max Mean SD CV (%) K-S sig
10 m sprint EXP 2.90 3.25 3.05 .09 29.51 0.79
CON 2.90 3.33 3.14 .09 28.66 0.85
20 m sprint EXP 3.87 5.64 4.49 47 10.47 0.25
CON 3.62 5.12 4.40 .39 8.86 0.57
30 m sprint EXP 6.28 7.80 6.71 .28 4.17 0.28
CON 6.56 8.55 7.24 47 6.49 0.16
: EXP 12.47 14.56 13.62 .54 3.96 0.75
60 m sprint
CON 13.22 16.75 14.67 .79 5.39 0.48
Standing long jump EXP 110 165 140.97 12.87 9.13 0.87
CON 115 160 142.40 11.08 7.78 0.57
Standing triple jump EXP 320 460 386.03 29.22 7.57 0.77
CON 252 401 343.52 40.93 11.91 0.61
Sargent jump test EXP 19 42 30.13 4.71 15.63 0.88
CON 21 44 30.85 5.29 17.14 0.86

Table 3 Univariate analysis of covariance of the experimental and control groups for motor ability
variables

Variables Adj. Mean EXP  Adj. Mean CON F p
10 m sprint 3.06 3.13 22.67 0.00**
20 m sprint 4.44 4.45 0.01 0.99
30 m sprint 6.80 7.16 59.13 0.00**
60 m sprint 14.01 14.29 26.47 0.00**
Standing long jump 142.03 141.39 .05 .83
Standing triple jump 372.70 356.19 41.40 0.00**
Sargent jump test 30.78 30.23 1.23 27

Legend: Adj. Mean - adjusted mean values, F - F-test value, p - level of significance,

significance of differences ** < 0.01, * < 0.05
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To determine the effects of the experimental treatment, multivariate and univariate analyses of
covariance (MANCOVA and ANCOVA) were performed. The results of the multivariate analysis of
covariance indicate that there are statistically significant differences (p = 0.00) between participants in
the experimental and control groups in terms of leg explosive strength and sprinting speed, as reflected
by the Wilks’ test value F = 14.27.

After controlling for pre-treatment differences and examining individual variables, it can be
concluded that significant differences were present in four out of the seven tested variables. Significant
improvements were observed in the experimental group for the 10 m sprint from a standing start (p =
0.00) and the standing triple jump (p = 0.00), as well as for sprinting speed, specifically in the 30 m sprint
(p=0.00) and 60 m sprint from a standing start (p = 0.00). In the remaining three variables—20 m sprint
from a standing start, standing long jump, and Sargent jump test—improvements were noted in the
experimental group, but these changes were not significant (p > 0.05). This is likely because participants
in the control group also showed progress in their motor abilities, possibly due to growth and natural
development, which were not considered as variables in this study and may be regarded as external
factors influencing the results at the final measurement. Finally, it is interesting to compare the adjusted
mean values of the experimental and control groups (Figure 1).
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Figure 1 Adjusted mean values of motor ability variables between the experimental and control
groups

DISCUSSION

The primary purpose of this study was to examine the effects of a three-month experimental
basketball program on explosive strength and sprinting speed in younger school-aged girls. The main
results of the study clearly indicate that the experimental basketball program had significant effects on
the variables assessing explosive strength (standing triple jump) and sprinting speed (10 m, 30 m, and
60 m sprints from a standing start). Therefore, this training intervention can be characterized as effective
and appropriate for the examined sample and age group. These findings confirm the hypothesis stated
in the introduction, suggesting that participation in basketball training positively influences the
development of explosive strength and sprint performance in young girls.

The significant effects of the basketball experimental program on the variables assessing explosive
strength and sprinting speed can be explained by the nature and structure of the training process itself.
Basketball as a sport involves a large number of fast, dynamic, and explosive movements—short sprints,
jumps, sudden changes of direction, and accelerations (Aksovié, Bjelica, Milanovi¢, Jovanovi¢, &
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Zelenovi¢, 2021). Throughout the experimental period, the children repeatedly engaged in training
activities (such as acceleration drills, jumping exercises, changes of direction, two-basket games, and
dribbling or shooting in motion) that specifically activated the muscle groups responsible for explosive
lower-body strength. This type of activity stimulates adaptive processes within the neuromuscular
system by increasing neural conduction speed, improving the efficiency of motor unit activation, and
enhancing the ability to generate force in a short time interval (Gottlieb, Shalom, & Calleja-Gonzalez,
2021). As a result, improvements were observed in tests such as the standing triple jump and the 10 m,
30 m, and 60 m sprints from a standing start. Additionally, basketball training is characterized by a high
frequency of rhythm and intensity changes, which contributes to the development of reaction speed and
coordination, thereby indirectly improving sprint performance. In younger school-age children, such
activities further stimulate the development of basic motor abilities, as this age represents a period of
rapid growth and heightened neuromuscular plasticity (Silva et al., 2010). Taken together, these findings
explain why the experimental basketball program produced significant positive effects on the variables
requiring explosive strength and sprinting speed.

On the other hand, Sargent jump, standing long jump, and 20 m sprint from a standing start require
maximal explosive strength from a static position, meaning that the muscles must generate high force
rapidly without any prior momentum (Haugen, Breitschidel, & Seiler, 2019). In younger girls, both
muscular development and neuromuscular coordination are not yet sufficiently matured to perform
these actions efficiently. The basketball program, on the other hand, primarily enhances dynamic
movements, repeated jumps, and sprints with prior motion, and thus does not directly stimulate this
type of explosive strength and sprint speed (Davis, Rossi, Langdon, & McMillan, 2012).

Despite the robust methodology, the obtained results should be interpreted with certain limitations.
Younger girls are in a phase of rapid neuromuscular and muscular development, which may limit the
interpretation of the program’s effects on explosive strength and sprint speed. In addition, the
measurements were limited to seven motor variables, which do not reflect all aspects of motor abilities
expressed in basketball. Future research should include a broader range of motor abilities, such as
agility, change-of-direction speed, endurance, coordination, or additional variables for a more precise
assessment of the effects on explosive strength and sprinting speed. Furthermore, future research of a
similar type should be conducted on a larger sample of children, taking into account that the general
motor factor still has a significant influence on the motor abilities of children aged 8-9 years.

CONCLUSION

The experimental basketball school program had significant effects on the development of motor
abilities, explosive strength, and sprinting speed in younger school-aged children in South Korea.
Significant improvements were observed in the 10 m, 30 m, and 60 m sprints from a standing start, as
well as in the standing triple jump, confirming the effectiveness of the program and supporting the
research hypothesis. The practical significance of these results is reflected in the enhancement of
physical education classes through organized, varied, and dynamic activities, as well as in the planning
of training sessions in sports clubs. Knowledge of school-aged children's motor abilities enables teachers
and coaches to plan physical education lessons, sports sections, and training sessions more effectively,
select appropriate methods and exercises, and more precisely define the goals of physical education.
Specifically, the results can be valuable for basketball clubs in the early selection of talented children and
in designing training programs that promote the development of key motor abilities essential for the
sport.
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EFEKTI EKSPERIMENTALNOG PROGRAMA KOSARKE NA MOTORICKE
SPOSOBNOSTI DECE MLAPEG SKOLSKOG UZRASTA

Rokvi¢ Milica, Aksovi¢ Nikola, Babovi¢ Dragana, Joksimovi¢ Aleksandar, Joksimovi¢ Dina,
Miljkovi¢ Miljan, Dobrescu Tatiana, Stankovi¢ Veroljub

Sazetak: IstraZivanje je sprovedeno sa ciljem je da se utvrde razlike u eksplozivnoj snazi i kratkom sprintu izmedu
polaznika Skole kosarke i devojéica koje se ne bave sportom. IstraZivanje je sprovedeno na uzorku od 65 ispitanika,
polazika Skole koSarke ,Bears, iz JuZne Koreje, koje pohadaju ,Branksome Hall Asia, internacionalnu $kolu za
devojcice- Jeju Island, JuZna Koreja 2017. godine. Za procenu motorickih sposobnosti primenjene su sledece varijable:
sprint 10m iz visokog starta, sprint 20m iz visokog starta, sprint 30m iz visokog starta, sprint 60m iz visokog starta,
skok udalj iz mesta, troskok iz mesta, SardZentov test za procenu skocnosti (cm). Rezultati MANCOVE ukazuju na
statisticki znacajne razlike nakon primene tretmana u slede¢im varijablama: sprint 10m iz visokog starta, troskok iz
mesta i sprint 60m iz visokog starta u korist eksperimentalne grupe. Dakle, na osnovu dobijenih rezultata moZe se
zakljuciti da eksperimentalni tretman koSarke u trajanju od 3 meseca ostvaruje pozitivne efekte na kratki sprint i
ekspolozivnu snagu donjih ekstremiteta.

Kljucne reci: timski sport, eksperimentalni tretman, uticaj, sprint, eksplozivna snaga.
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Abstract: The term kyphosis is used to describe a spinal curvature that results in an abnormal curvature of the back.
Kyphosis can develop due to trauma, developmental abnormalities, degenerative disc disease, as well as inflammatory
and infectious diseases. Kyphosis adversely affects both children and the elderly and makes it impossible for them to
carry out the normal duties of daily living. In this regard, this systematic review aims to find and determine, based on
previous research, the application and effects of various forms of exercise programs on kyphosis correction. All peer -
reviewed and analyzed scientific papers were collected and selected using the Internet database of electronic editions
of scientific journals: Google Scholar, NCBI, PubMed, PLOS, SCIndeks. The works were searched in the time period from
2000 to 2024. The keywords used to search the database are kyphosis, hyperkyphosis, effects of an exercise program,
and Scheuermann's disease (kyphosis). When selecting papers in this study, the criteria by which papers were
considered and selected were as follows: examining the effects of various exercise programs on kyphosis, then on
strengthening and stretching the muscles of the chest, back, shoulders and neck and reducing the angle of kyphosis.
Based on these criteria, 15 papers were included in the final analysis. The best effects on kyphosis corrections, the final
analysis found, were having workouts that included stretching and strength exercise programs, lasting a minimum of
4 weeks, with a weekly frequency of 3 workouts of 60 minutes.

Key words: kyphosis, hyper-kyphosis, effects, exercise programs

INTRODUCTION

Spinal deformities are defined as deviations from the normal spinal curvature observed in either the
frontal or sagittal plane. Poor muscle development, combined with insufficient physical activity and non-
physiological forces acting on the musculoskeletal system, often lead to improper posture (BiSevac,
Mahmutovi¢, Meki¢ & Doli¢anin, 2021). Spinal deformities can result in symptoms such as pain,
weakness, numbness, tingling, loss of function, as well as pulmonary and cardiac complications (Frost,
Camarero-Espinosa & Foster, 2019). One of the most common deformities is hyperkyphosis, which
Sheehan and Grayhack (2017) define as an exaggerated rounding deformity of the thoracic or
thoracolumbar spine, measuring more than 40 degrees using the Cobb angle technique. Similarly, Yaman
and Dalbayrak (2014) describe hyperkyphosis as a spinal curvature that results in an abnormal rounding
of the back. Kyphosis may develop due to trauma, developmental anomalies, degenerative disc disease,
as well as inflammatory and infectious conditions. Hyperkyphosis can be characterized as an excessive
thoracic curvature (>40°-45°), and it is among the most prevalent disorders of the spine, as well as a
significant etiological factor in upper back pathologies, ranging from shoulder pain to vertebral
compression fractures. The prevalence of hyperkyphosis has been reported to be 15.3% in 11-year-old
children, 38% in adults aged 20 to 50, and 35% in adults aged 20 to 64. Hyperkyphosis may also develop
as a result of muscular and neuromuscular diseases. Conditions such as cerebral palsy, muscular
dystrophy, spinal muscular atrophy, spina bifida, neurofibromatosis, connective tissue disorders, Paget’s
disease, tumors, and spinal surgeries are also known to cause kyphosis (Yaman & Dalbayrak, 2014).
From an age-related perspective, it has been established that the kyphotic angle tends to increase with
age, leading to age-associated hyperkyphosis. Although increased kyphosis is a typical consequence of
osteoporosis, studies have shown that up to 70% of patients with age-related hyperkyphosis do not
suffer from reduced bone mineral density (Perriman, Scarvell, Hughes, Lueck, Dear, Smith, 2012). The
exact proportion of patients with non-osteoporotic hyperkyphosis remains unknown; however,
estimates suggest that 10% to 45% of individuals over the age of 50 are diagnosed with non-osteoporotic
hyperkyphosis. In terms of gender, the prevalence of thoracic hyperkyphosis increases to 50% in men
and 65% in women over the age of 65 (Bartynski, Heller, Grahovac, Rothfus & Kurs-Lasky, 2005). Various
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methods are used to correct hyperkyphosis, including corrective exercises, manual therapy, postural
strengthening exercises, taping, and orthotic devices (Seidia, Rajabi, Ebrahimi, Alizadeh & Minoonejad,
2014). Based on this, the aim of the present study is to determine, through a systematic review of existing
research, the effects of implementing exercise programs in the treatment and correction of kyphosis.

METHODS

To collect data on the effects of exercise programs on the correction of kyphosis, scientific articles
were gathered and analyzed by searching online databases of peer-reviewed journals, including Google
Scholar, NCBI, PubMed, PLOS, and SCIndeks. The reviewed studies were published between 2000 and
2023. The keywords used for database searches included: kyphosis, hyperkyphosis, hyper-kyphosis, effects
of exercise on kyphosis/hyperkyphosis, and Scheuermann'’s kyphosis. The inclusion criteria for selecting
research studies were as follows: investigation of the effects of exercise on the reduction of pain and the
degree of kyphosis, as well as improvement in spinal function and mobility (flexibility).

RESULTS

Figure 1 illustrates the process of data collection, analysis, and exclusion of identified studies. A large
number of studies were initially found through database searches. The majority of studies were excluded
based on their abstracts, titles, and publication dates, with only studies published between 2000 and
2024 considered for inclusion. Based on the fulfillment of the established criteria, the number of studies
was narrowed down to 15, which were included in the final analysis.

Results of the Literature Database
Review: 459

Studies were excluded for the following reasons:

Abstracts deemed irrelevant;

Titles not aligned with the study focus;
Published outside the specified time frame;
Studies not addressing the correction of kyphosis.

15 studies met the established criteria and were
subsequently included in the final analysis.

Figure 1 Process of Data Collection, Analysis, and Exclusion of Identified Studies

From the data presented in the table 1, it can be observed that the sample was mixed-gender in five
studies, including both male and female participants. In another five studies, the samples consisted solely
of female participants, while the remaining five studies included only male participants.
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Table 1 Analysis of articles

Refere Study Sample Groups Experimental Program Measurement Instruments
nees N EG/CG Frequency and Exercise Program and Results
Duration
. n=110 EGk1 (n=6) TD: 6 months Corrective exercises The study results
= — M: 63 EGs2 (n=11) WF:4times consisted of strengthening demonstrate that corrective
3 o Fi47 EGI3 (n=1) SD: 90 min weakened muscles and exercises produce sig.T in
g S MA:6.6£2.4 stretching shortened spinal deformities when
:g - muscles. comparing the (IA) to the
= (FA).
T ~ n=30 EG(n=15) TD: 8 weeks  Exercise program EG showed sig.T better
< S F:30 CG(n=15) WF: 3 times  consisted of 9 corrective results compared to CG;
& S MA:12.16%3 exercise games aimed at these exercise games may
-t strengthening weakened contribute to kyphosis
E g and stretching shortened  correction.
< muscles.
] n=40 EG(n=20) TD: 8 weeks Combined program of PNF An eight-week corrective
E —~ M:40 CG(n=20) WF: 3 times  stretching and exercise program
° = MA: SD: 60 min strengthening of demonstrated effective
E S 17.24+2.84 abdominal and erector reduction of the kyphosis
= = spinae muscles. angle in the experimental
group (EG).
© ~ Nn=26 EG(n=13) TD: 4 weeks The experimental group The experimental group
= S EG:8mu5f CG(n=13) WEF: 3 times  (EG) performed (EG) achieved sig.T between
ﬁ S CG:8mu 5f SD: 10 min respiratory-muscular pre- and post-testing.
8 ;“-' MA: 16.85%1.2 exercises using the
(=) SpiroTiger device.
n=52 EG(n=26) TD: 6 weeks  The experimental group A sig.T and reduction of the
M: 52 CG(n=26) WF: 6 times  (EG) performed Dynamic  lumbar angle was observed
MA: Neuromuscular in the EG after testing and
= 20.65%£1.29 Stabilization (DNS) compared to the CG. Results
) breathing exercises in indicate that home-based
s g varying postures each exercises can also contribute
=24 week, aiming to to better posture and a
5 strengthen spinal reduced kyphotic angle.
stabilizer muscles,
improve posture, and
reduce the kyphotic angle.
n=24 EG(n=12) TD: 8 weeks  The experimental group The results indicated that
= M: 24 CG(n=12) WEF: 3 times  (EG) utilized the TRX properly structured total
) . MA: 60+4 SD: 60 min (Total Resistance resistance training sig.T
S 3 Exercises) training strengthens stabilizing
;E’ S method, targeting the muscles and contributes to a
= = strengthening of the reduction in the kyphotic
:E erector spinae muscles. angle in middle-aged
individuals.
n=10 EG(n=10) TD: 6 weeks  The hydrotherapy Results showed a significant
F: 10 WF: 3 times  program consisted of difference between pre-test
= MA: 19-23 SD: 30 min warm-up, range of motion and post-test measurements.
S and flexibility exercises,
g strengthening and
:E stabilization, endurance
2 training, as well as

coordination and balance
exercises.
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n=30 EG1(onland) TD: 6 weeks EG1 performed staticand Both EG1 and EG2
F:30 EG2(in WF: 3 times  dynamic strengthening significantly reduced the
e MA: 13.243.79 water) SD: 30 min exercises along with kyphosis angle and
p stretching aimed at strengthened the trunk and
N elongating and restoring back muscles, with
= the pectoral muscles to negligible differences
= their natural position. EG2 between the two groups.
© followed the same
exercises, adapted for
aquatic training.
n=30 EG(n=14) TD: 8 weeks The exercise program for ~ Results showed that
- M: 30 CG(n=16) WF: 3 times  the experimental group corrective aquatic exercises
o & MA:18-22 SD: 60 min (EG) consisted of three significantly reduce postural
-'-ch' Py phases, including aquatic =~ deformities and neck and
<) training with myofascial shoulder pain in students.
-5 release of tight muscles
and breathing exercises.
n=24 EG(n=12) TD: 12 weeks Exercises included spinal =~ The EG achieved sig.T
>~ M: 24 CG(n=12) WF: 3 times  mobility, stretching of the  compared to the CG,
Py MA: suboccipital muscles, indicating enhanced posture
g 68.75+2.67 pectoralis muscle and a reduction in kyphosis
= stretching, strengthening  among older adults.
L of the cervical flexor
= muscles, and
) .
S strengthening of the
z scapular retractor
muscles.
n=60 EG1 (n=20) TD:12 weeks In thisstudy, EG1 utilized Based on the results after 12
M: 30 EG2 (n=20) WF: 3 times the Local Corrective weeks, both LCEP and CCEP
= F:30 CG (n=20) Exercise Program (LCEP), groups demonstrated a
Py MA: while EG2 followed the significant reduction in
a2 20.84+1.69 Comprehensive Corrective thoracic kyphosis angle.
= Exercise Program (CCEP). However, considering the
2 effect sizes (CCEP = 5.08;
= LCEP = 1.42), it can be
3 concluded that CCEP is a
more effective program than
LCEP.
n=71 EG(n=32) TD: 13 weeks The seven prescribed The EG demonstrated sig.T
M: 23 CG(n=39) exercises in this study (p < 0.05) between pre- and
— F: 48 combined strengthening,  post-assessments, indicating
g MA: stretching, and self- that home-based exercises
S 39.8+13.2 mobilization activities can yield positive outcomes.
= performed at home. These
S exercises targeted the
: erector spinae muscles.
o Each exercise included a
E defined progression in

repetitions and resistance,
utilizing Theraband™
elastic bands.
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n=35 EG(n=35) TD: 1 year Nine extensor muscle In addition to reducing the
> F: 35 WF: 3 times  strengthening exercises kyphosis angle and restoring
S MA: 50-59 were used. Participants the spine to its natural
g were instructed to keepa  alignment, a significant
= WHOQOL-BREF exercise increase in height was also
S diary and were observed among the
= subsequently assessed on  participants.
/M their adherence during

follow-up evaluations.

—_ n=44 EG(n=23) TD: 10 weeks The EG followed a 10- This study demonstrated
S F: 44 CG(n=21) WF: 3 times  week exercise program that a home-based exercise
N consisting of stretching, program is feasible, safe, and
et postural strengthening effective for a significant
g exercises, breathing reduction in thoracic
g exercises, upper and mid-  kyphosis and significant
< back training, as well as strengthening of the back
E weight training for the extensor muscles in women.
i upper extremities.
= n=99 EG(n=50) TD: 6 months The experimental group's The EG demonstrated a
s M: 28 CG(n=49) WF: 3 times  exercise program significant decrease in
=5 F:71 SD: 1 hour consisted of spine muscle  kyphosis angle at pre- and
E S MA: strengthening and post assessment, as well as
% = 70.6+0.6 postural training under improved postural
x therapist supervision. alignment.

Legend: GS - TD - Training Duration; WF - Weekly Frequency; SD - Session Duration; M - Male participants; F - Female
participants; MA - Mean age; sig.T - Statistically significant improvement in results; n - Number of participants; EG1 -
Experimental Group 1; EG2 - Experimental Group 2; EG3 - Experimental Group 3; CG - Control Group; TD - Total duration of
the intervention/program; WF - Weekly frequency of sessions; ST - Duration of each training session; I - Intensity; WHOQOL-
BREF - Quality of life assessment instrument developed by the World Health Organization

The largest sample size was reported by BiSevac et al. (2021), comprising 110 participants. The
smallest sample size was found in the study by Azizi (2011), which included only 10 participants. The
youngest sample was represented in the study by BiSevac et al., 2021 where the mean age of participants
was 6.6 + 2.4 years. In contrast, the oldest participants were included in the study by Katzman et al.
(2017), with amean age of 70.6 + 0.6 years, while the study by Vaughn et al. (2007) exhibited the greatest
range in mean age (39.8 * 13.2 years). The study by Sawdon-Bea, J. (2010) did not provide clear data
regarding the average age of participants.

The majority of studies (10 in total) included one experimental group and one control group
(Ahmadnezhad et al., 2015; Yazici et al.,, 2017; Obayashi et al,, 2012; Rahimi et al,, 2020; Hamidiyeh et
al, 2021; Ahmadi et al,, 2019; Naderi et al., 2019; Vaughn et al., 2007; Sawdon-Bea, 2010; Katzman et al,,
2017), while only the study by Seidi et al. (2014) featured two experimental groups and one control
group. There were also studies that included only experimental groups: Ball et al. (2009) with one
experimental group; Azizi (2011) with one experimental group; Gaber (2014) with two experimental
groups; and BiSevac et al. (2021) with three experimental groups.

The duration of the studies ranged from 4 weeks (Obayashi et al., 2012), which was the shortest, to
one year (Ball et al., 2009), which was the longest study. The most common total duration of the exercise
programs was 8 weeks, reported in four studies (Ahmadi et al., 2019; Hamidiyeh et al., 2021; Yazici et
al, 2017; Ahmadnezhad et al., 2015). The most frequent weekly training/treatment frequency was three
sessions per week, reported in 12 studies, whereas the study by Vaughn et al. 2007 did not provide this
information.

The longest treatment/corrective exercise sessions were conducted with the experimental groups in the
study by BiSevac et al. (2021), lasting 90 minutes. In addition to having the longest treatment duration,
this study also had the largest sample size (110 participants) and the youngest average age of
participants (6.6 * 2.4 years). The authors aimed to determine whether regular performance of
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corrective exercises—designed to stretch shortened muscles and strengthen weakened muscles—could
improve posture in preschool and school-aged children.

Exercises for kyphosis were primarily performed in the prone position, while exercises for lordosis
were conducted in the supine position. Exercises targeting scoliosis required special attention, as
physiotherapists needed to carefully consider the direction of spinal deviation during training to
specifically strengthen weakened muscles and stretch shortened muscles.

DISCUSSION

This systematic review included five studies with exclusively male participants, five with exclusively
female participants, and five with an equal representation of both genders. Other studies also
demonstrate that the prevalence of kyphosis is nearly equal in men and women, although there is a slight
increase in kyphosis incidence among women over 60 years of age.

Research indicates that kyphosis affects both younger and older populations, which can be associated
with a sedentary lifestyle, decreased physical activity, and increased use of modern technology.
According to the results of Seidi et al. (2014), after 12 weeks, both the Local Corrective Exercise Program
(LCEP) and the Comprehensive Corrective Exercise Program (CCEP) groups showed a statistically
significant reduction in the thoracic kyphosis angle. However, considering the effect size (LCEP = 5.08;
CCEP = 1.42) and the mean reduction in kyphosis angle (CCEP = -12.25°; LCEP = -5.04°), the CCEP was
more effective than the LCEP. Theoretically, there is a close relationship among various deviations such
as hyperkyphotic deformity and abnormalities of the head and shoulders in the upper body. From this,
it is concluded that correcting each deformity separately, as performed in the LCEP, lacks sufficient
scientific justification and is believed to be less effective than the CCEP in reducing the thoracic curvature
in patients with hyperkyphosis. In contrast, the CCEP exercises are designed so that most muscles and
joints of the head, neck, trunk, and upper extremities are actively and simultaneously engaged in every
movement. This approach not only positively influences the postural alignment of the upper body but
also distributes the exercise load, avoids focusing on isolated muscles, and delays fatigue.

Since the Cobb angle gradually progresses with age, at a rate of less than 1° per year on average, even
a small reduction in kyphosis may be clinically significant, particularly if treatment effects are
maintained over time, as highlighted by Katzman et al. (2017). Changes in kyphosis measured by the
kyphometer align with previous studies reporting improvements in clinical kyphosis measures following
targeted spinal strengthening. An improvement of 0.43 points (95% CI 0.24, 0.61) in the self-image
domain of the SRS-30 is comparable to changes observed after scoliosis surgery. Moreover, the authors
note that self-image is a component of self-efficacy, which can have long-term benefits and contribute to
higher levels of physical functioning, performance, and adherence to exercise in patients with arthritis
and other chronic conditions. The authors conclude that such exercise programs also benefit
significantly older patients.

In the study by Sawdon-Bea (2010), twenty-three participants in the experimental group performed
a strengthening exercise program consisting of eight exercises, conducted three times per week over a
10-week period. Twenty-one participants served as the control group. Using MANOVA, the authors
compared the kyphosis index, peak expiratory flow, forced vital capacity, maximal inspiratory pressure,
6-minute walk test, and back extensor strength measured before and after the exercise intervention.
Univariate ANOVA tests revealed a significant group-by-time interaction for both the kyphosis index and
back extensor strength. Subsequent post-hoc tests identified significant improvements in the kyphosis
index and back extensor strength in the exercise group, with no improvements observed in the control
group. This study demonstrated that a home-based exercise program is feasible, safe, and effective in
significantly reducing thoracic kyphosis and substantially strengthening back extensor muscles in
postmenopausal women with osteoporosis.

The study by Ball et al. (2009) lasted a full year. In their cross-sectional study, they observed a steady
increase in cervical depth and thoracic curvature among women aged 40 to 70 years, without
compression fractures. The greatest change in thoracic curvature was noted between participants aged
50 and 70 years. Cervical depth (kyphosis) increased linearly from 50 to 59 years of age. Based on these
observations, the authors investigated the effect of spinal extension exercises on the progression of
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kyphotic changes over one year. The greatest improvements reported in this study were achieved
through stretching exercises targeting the thoracic curvature.

In the study by Rahimi et al. (2020), the weekly training frequency was six sessions, with three
sessions conducted at home and three sessions in designated indoor facilities under professional
supervision. The duration of individual training sessions ranged from 10 to 90 minutes. The
experimental group performed Dynamic Neuromuscular Stabilization (DNS) breathing exercises with
different postures each week, aimed at strengthening spinal stabilizer muscles to improve posture and
reduce the kyphosis angle.

In the study by Obayashi et al. (2012), the experimental group performed respiratory muscle
exercises lasting 10 minutes, three times per week, over a total program duration of four weeks. As
explained by Obayashi and colleagues, respiratory muscle training is not only used in the rehabilitation
of patients with respiratory diseases but also in endurance training for athletes. During respiration, the
back and abdominal muscles are engaged, which contribute to the maintenance of proper spinal posture.

In the study by Ahmadnezhad et al. (2015), the kyphosis angle was measured using a flexible ruler, a
reliable and non-invasive method. Participants were in a relaxed position during measurements. The
flexible ruler was placed over the spinous processes from T2 to T12 to obtain the spinal curvature angle.
In the study by Yazici et al. (2017), a spinal mouse was used to assess the kyphosis and lordosis angles.
The exercise program consisted of PNF (Proprioceptive Neuromuscular Facilitation) stretching
(targeting the chest, groin, hamstrings, and gluteus muscles), strengthening of the abdominal muscles
(variations of crunches and plank holds), hip flexor and extensor exercises, and Williams exercises aimed
at strengthening the spinal muscles.

Azizi (2011) employed a hydrotherapy exercise program to reduce the kyphosis angle. Before
testing, kyphosis angle, back muscle strength, spinal muscle flexibility, and shoulder range of motion
were measured. The experimental group showed significant improvements at post-testing in back
muscle strength (sig. T < 0.05), shoulder abduction (sig. T < 0.05), spinal flexibility, and thoracic
expansion (sig. T < 0.05), leading to the conclusion that strengthening these muscles improves posture
and consequently reduces the kyphosis angle.

In the study by Ahmadi et al. (2019), the exercise program consisted of three phases: 1)
normalization of peripheral structures; 2) restoration of muscular balance; and 3) enhancement of
sensory systems and motor skills through training. Exercises were conducted in an aquatic environment.
In the first phase, muscle trigger points were released by water massage, and myofascial release of stiff
muscles was induced by foam rolling. The second phase involved static stretching exercises combined
with corrective breathing pattern exercises. Finally, strengthening exercises and aquatic games were
performed with an emphasis on maintaining correct posture.

CONCLUSION

Based on the results of the conducted systematic review, various exercise programs aimed at
stretching and strengthening the muscles of the chest, back, shoulders, and neck can be effectively
applied in the management of kyphosis. Most of the studies included in this review utilized different
forms of stretching and strengthening exercise programs. The chest muscles (pectoralis major and
minor) are typically shortened and tight, thus targeted with stretching exercises, while the back,
shoulder, and neck muscles (trapezius, latissimus dorsi, and rhomboids) tend to be weakened and
elongated, requiring strengthening exercises. Research has shown that exercise programs performed
both in aquatic environments and home settings are equally effective and beneficial alongside
conventional methods for correcting kyphosis. Among the commonly used exercise aids are elastic
bands, foam rollers, and weights. Analyzing the studies reviewed in this work, it is concluded that
priority should be given to exercise programs focused on strengthening and stretching weakened and
overstrained musculature, conducted for a minimum duration of four weeks, with a frequency of three
training sessions per week.
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EFEKTI PROGRAMA VEZBANJA NA KOREKCIJU KIFOZE: SISTEMATSKO
PREGLEDNO ISTRAZIVANJE

Peri¢ Vladimir, Ademovi¢ Valida, Ademovi¢ Imer, Pordevi¢ Stefan, Jorgi¢ Bojan

SazZetak: Termin kifoza se koristi za opisivanje kicmene krivine koja dovodi do abnormalne zaobljenosti leda. Kifoza
se moZe razviti zbog traume, razvojnih anomalija, degenerativnih bolesti diska, kao i inflamatornih i zaraznih bolesti.
Kifoza utice nepovoljno kako na decu tako i na starije i onemoguéava normalano obavljanje svakodnevnih Zivotnih
obaveza. S tim u vezi ovo sistematsko pregledno istraZivanje ima za cilj pronadi i utvrditi na osnovu dosadasnjih
istraZivanja, primenu i efekte raznih oblika programa veZbanja na korekciju kifoze. Svi pregledani i analizirani naucni
radovi su prikupljeni i selektovani koris¢enjem internet baza podataka elektronskih izdanja naucnih casopisa: Google
Scholar, NCBI, PubMed, PLOS, SCIndeks. Radovi su pretraZivani u vremenskom periodu od 2000. do 2023. godine.
Kljucne reci koje su koris¢ene za pretraZivanje baze podataka su kifoza, hiperkifoza, efekti programa vezbanja i
Sojermanova bolest (kifoza). Pri odabiru radova u ovom istraZivanju, kriterijumi na osnovu kojih su radovi bili
razmatrani i odabirani su slede(i: ispitivanje uticaja razli¢itih programa vezZbanja na kifozu, zatim na jacanje i
rastezanje misi¢a grudi, leda, ramena i vrata i smanjenje ugla kifoze. Na osnovu pomenutih kriterijuma u konacnu
analizu je uslo 15 radova. Najbolje efekte na korekcije kifoze, konacnom analizom je utvrdeno, da imanju radovi koji
su sadrzali programe veZzbi rastezanja i snage, u trajanju od minimum 4 nedelje, sa nedeljnom ucestalos¢u od 3
treninga po 60 minuta.

Kljuéne reci: kifoza, hiperkifoza, efekti, programi veZbanja
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UTICA]J RAZLICITE SPORTSKE SPECIJALIZACIJE NA MORFOLOSKE
KARAKTERISTIKE U MLADEM UZRASTU

Markovi¢ Milan1'™, Toski¢ Lazart2'Z, Arsenijevi¢ Radenko!'"', Aksovi¢ Nikola?
1Fakultet sporta i fizickog vaspitanja, Univerzitet u Pristini - Kosovska Mitrovica, Leposavi¢, Srbija
2Fakultet za sport, Univerzitet “Union - Nikola Tesla”, Beograd, Srbija

ORIGINAL SCIENTIFIC ARTICLE
DOI: 10.5937/ATAVPA25132M

Sazetak: Pored sportova Cija specificnost tradicionalno naleZe rano angaZovanje, sve vec¢a popularnosti za bavljenje
sportom podstakla je i rano ukljucivanje u sportske aktivnosti. Samim tim, i proces specijalizacije pocinje ranije,
delimicno spontano u Zelji poboljSanja kvaliteta treninga, ali i radi sto brZih uspeha. Rana sportska specijalizacija
moZe imati znacajan uticaj kako na motoricke tako i na morfoloske karakteristike. Predmet ovog rada su morfoloske
karakteristike mladih sportista. Cilj ovog istraZivanja je da se izvrsi uporedna analiza mladih sportista razli¢itog
uzrastsa, sa aspekta morfoloskih karakteristika, a u funkciji definisanja uticaja rane sportske specijalizacije na
strukturu tela. IstraZivanjem je obuhaceno 105 ispitanika od 8 do 11 godina, od toga 56 decaka i 49 devojaka, koji se
bave borilackim sportom (DZudo, Rvanje) ili plivanjem. Procedura testiranja je obuhvatala merenje telesne visine i
analiza telesnog sastava (InBody 270). Primenjenim analizama mogu se uociti znacajne razlike, izmedu ispitivanih
uzrastnih grupa za vecinu ispitivanih varijabli unutar definisanih sportova. Utvrdene razlike definisu kumulativne
efekte rasta i razvoja, kao i opste efekte fizicke aktivnosti, ali i specifi¢ne efekte datog sporta. Ipak glavni fokus u ovom
radu bio je na definisanju razlika rane specijalizacije razlicitih sportova, pri cemu su utvrdene znacajne razlike samo
u najmladoj grupi decaka i to u visini, koli¢ini vode u organizmu, proteinima, misicnoj masi, i masi bezmasne
komponente, na nivou p = 0.002-0.005. Dok u uzrastu od 9 do 11 godina kod decaka, kao i u svim uzrasnim grupama
kod devojcica nisu utvrdene statisticki znacajne razlike izmedu sportova na nivou ispitivanih morfoloskih
karakteristika. Na osnovu dobijenih rezultata moZe se zakljuciti da je visina tela predstavljala jedan od faktora u
selekciji najmladih ispitanika, a da rana sportska specijalizacija ne pravi znacajne efekte na morfoloske karakteristike
u uzrastu od 8 do 11 godina, ali moZemo pretpostaviti da mnogo veci efekat ima na motoricke sposobnosti, koje bi
svakako trebale da budu kljucne u selekciji.

Kljuéne reci: selekcija, adaptacija, pioniri, motoricke sposobnosti.

uvoD

Morfoloske karakteristike dece predstavljaju jedan od klju¢nih pokazatelja njihovog bioloSkog
razvoja i adaptacije na specificne motoricke i trenazne zahteve (Malacko et al., 2015). Veoma je vazno
prouciti antropometrijske profile dece koja su ve¢ u ranoj fazi sportskog razvoja, jer se tada formira
osnovni somatski obrazac koji moze imati dugorocni uticaj na sportski uspeh i sposobnosti adaptacije
na trening (Malina et al.,, 2004).

Period predpuberteta, obicno izmedu 8. i 11. godine Zivota, karakteriSe ubrzan ali relativno stabilan
rast i diferencijacija telesnih komponenata, pre svega povecanje telesne visine, progresivno povecanje
nemasne mase i postepene promene u distribuciji masnog tkiva (Malina et al., 2015; Malina & Rogol,
2020). Ove promene uslovljene su kombinacijom genetskih i faktora sredine, ukljucujudi i sistematsku
fizicku aktivnost, koja moze dovesti do jasnijeg morfoloskog profila specificnog sporta u odnosu na opstu
populaciju vrsnjaka.

Telesni sastav i antropometrijske mere posebno su vazni u sportskom kontekstu, jer uticu na
biomehanicku efikasnost, motoricki potencijal i budu¢u sportsku specijalizaciju (Lloyd & Oliver, 2012;
Lloyd et al., 2015). Tako se deca koja se ukljucuju u organizovani sportski trening cesto razvijaju prema
obrascima karakteristi¢nim specifi¢cnom sportu, pri ¢emu se veé u predpubertetu mogu uociti odredene
razlike u telesnom profilu zavisno od vrste sporta, intenziteta i uCestalosti trenaznog procesa (Towlson
etal, 2021).

Borilacki sportovi kao $to su dZudo i rvanje zahtevaju visok nivo neuromisi¢ne snage, misi¢ne mase,
eksplozivnosti i stabilizacije, Sto se u literaturi dovodi u vezu sa pove¢anom nemasnom masom, ve¢im
BMI, robustnijim somatskim karakteristikama i izrazenijim razvojem misi¢nog tkiva kod dece koja se
ovim sportovima bave (Franchini et al., 2012; Kons et al,, 2018; Alvarez et al., 2019). Za razliku od toga,
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plivanje predstavlja sport s dominantnim aerobnim komponentama i kontinuiranim aktiviranjem velikih
miSiénih grupa u sredini smanjene gravitacije, $to se povezuje sa niZim vrednostima masnog tkiva,
stabilnijim linearnim rastom i ujednacenijim razvojem misi¢ne mase u odnosu na sportove sa visokim
mehanic¢kim optereéenjem (Pyne et al., 2014; Costa et al.,, 2022).

Razlike izmedu polova u ovom uzrasnom periodu obi¢no su slabo izraZene, buduci da vecina
hormonski posredovanih promena jos nije zapocela (Malina et al., 2015). Ipak, postoje dokazi da decaci
mogu brZe reagovati na trenaZne stimuluse, posebno na one koji podstiCu razvoj miSi¢ne mase i
neuromiSi¢ne snage, dok su kod devojcica adaptacije u ovom periodu ¢esto umerenije (Agostinete et al.,
2017; Rodriguez et al., 2018).

S obzirom na navedeno, proucavanje morfoloskih karakteristika mladih sportista u razlicitim
sportovima i razli¢itim uzrastima omogucava bolje razumevanje razvojnih obrazaca i uticaja specifi¢nih
sportskih stimulusa u predpubertetskom period, Sto i predstavlja cilj ovog rada. Uporedivanje
dZudista/rvaca i plivaca po uzrastima i polu moZe pruziti uvid u to kako kombinovani efekti prirodnog
rasta i treninga oblikuju morfoloski profil, kao i da li se sportska diferencijacija moze uociti ve¢ u ranom
detinjstvu. Takva istraZivanja imaju prakti¢nu vrednost u procesu sportske selekcije, planiranju treninga
i pracenju razvoja mladih sportista u periodu intenzivnih bioloSkih promena.

METODE
Uzorak ispitanika

Ovim istrazivanjem testirano je 105 devojcica i de¢aka uzrasta od 8 do 11 godina (Tabela 1), od toga
66 se bavi borilackim sportovima (dzudo i rvanje), tj. 35 decaka i 31 devojcica, dok je 39 bilo iz plivacke
selekcije, tj. 21 decak i 18 devojcica. Svi u€esnici imali su najmanje godinu dana iskustva u treniranju
svog sporta, uz redovne trenazne procese od minimalno tri puta nedeljno. Roditelji ili staratelji potpisali
su saglasnost za uceSc¢e dece u istrazivanju, a svi postupci merenja sprovedeni su u skladu sa etickim
standardima Deklaracije iz Helsinkija (World Medical Association, 2013).

Tabela 1 Prikaz broja ispitanika po sportu, polu i uzrastu

Uzrast
Sport Pol 3 9 10 11 Ukupno
y . Decaci 10 7 10 8 35
Pzudo+Rvanje 0 w5 5 9 12 | 31 °°
. Decaci 5 6 5 5 21
Plivanje Devoitice 3 4 5 6 | 18 >
Ukupno 23 22 29 31 105

Procedura merenje

Testiranja su sprovodena u jutarnjim €asovima, u prostorijama mati¢nih klubova ispitanika. Svi
ispitanici su bili obavesteni o proceduri koji su morali da ispoStuju pre testiranja, tj. da izbegavaju fizicku
aktivnost najmanje 24 h pre merenja, ali i da ne konzumiraju hranu tog jutra kao i umereno unosSenje
teCnosti (Dopsaj et al, 2013). Testiranje telesne kompozicije je izvrSeno pomocu bioelektri¢ne
impedance (bioimpedance — In Body 270; Biospace Co., Soul, Korea), cemu je prethodilo merenje telesne
visine (antropometar po Martinu). Pre svakog merenja ispitanici su obrisali ruke i stopala
antibakterijskim rastvorom radi osiguravanja provodljivosti. Uredaj je automatski generisao rezultate
nakon priblizno 15 sekundi stajanja u zadatom polozaju.

Varijable
Na osnovu izmerenih podataka, u analizu su ukljucene slede¢e morfoloske varijable:
e Telesna visina - Body Height - BH, izrazeno u cm,
e Telesna masa - Body Weight - BW, izrazeno u kg,
e Indeks telesne mase - Body Mass Index - BMI, izrazeno u kg/m?,
e Ukupna telesna voda - Total Body Water - TBW, izraZeno u L.
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e Proteini - Protein, izraZeno u kg,

e Minerali - Minerals, izraZeno u kg,

e Masa masnog tkiva - Body Fat Mass - BFM, izraZeno u kg,

e Masa bez masti - Free Fat Mass - FFM, izraZeno u kg,

e Skeletna miSi¢na masa - Skeletal Muscle Mass - SMM, izraZeno u kg,

e Procenat masnog tkiva - Percent Body Fat - PBF, izrazeno u %,

e Procenat skeletne misSi¢éne mase - Percent Skeletal Muscle Mass - PSMM, izrazeno u %,
e 0Odnos struk-kuk - Waist-Hip Ratio - WHR,

¢ InBody rezultat - Inbody Score.

Sve varijable preuzete su direktno iz standardnog InBody izvestaja.

Statisticke analize

Sve analize su sprovedene koriS¢enjem statistickog paketa za drusStvene nauke (IBM, SPSS 20.0,
Chicago, IL, USA)). Za sve varijable izraCunati su osnovni deskriptivni parametri. Da bi se utvrdile razlike
izmedu grupa koriS¢ena je ANOVA, dok su rezlike izmedu parova pojedinacnih varijabli analizirane T
testom. Nivo statisticke znacajnosti je definisan sa 95%, a vrednosti verovatnoce su p < 0,05 (Hair et al.,
1998).

REZULTATI

Rezultati prikazani u Tabeli 2 ukazuju na statisticki znacajne razlike u morfoloSkim karakteristikama
izmedu uzrasta unutar sportskih grupa. Kod decaka su utvrdene statisti¢ki znacajne razlike izmedu
uzrasta bez obzira na sport i to na nivou p = 0.001 za borilacke sportove (dZudo+rvanje) i na nivou p =
0.006 kod plivaca. Kod devojctica, znacajne razlike su pronadene unutar grupe dZzudo+rvanje (p = 0.001),
dok razlike unutar uzrasta kod plivacica nisu dostigle statisticku znacajnost (p = 0.131).

Tabela 2 Razlike izmedu uzrasnih grupa u funkciji pola i sportske specijalizacije

e po sn Vawe p PR B g T Mot O
Detay DZudotRvanje 0102 2552 30000 65250 0.001  0.532 74.203 0.998

Wilks' Plivanje  0.012 2.810 30.000 24.158 0.006  0.770 80.836 0.979
Lambda Devoitice D#udo+Rvanje 0.063 2.795 30.000 53.510 0.001  0.602 81.082 0.999
Plivanje  0.013 1.721 30.000 15352 0.131  0.763 49.543 0.690

Prema podacima iz Tabele 3, ispitivane relacije izmedu sportskih disciplina, nisu dostigle nivo
statisticki znacajnih razlika (p = 0.054-0.973), bez obzira na pol i uzrast.

Tabela 3 Razlike izmedu sportova, u funkciji pola i uzrasta

. Hypothesis Error . Partial Eta Noncent. Observed
Relation Pol Uzrast Value F df d Sig. Squared  Parameter Powerd
. 8 0.173 1911 10.000 4.000 0.279 0.827 19.109 0.256
Py )5 9 0.056 3.372 10.000 2.000 0.250 0.944 33.716 0.200
'g o 8 10 0.382 0.647 10.000 4.000 0.738 0.618 6.468 0.112
2z g 11 0.153 1.110 10.000 2.000 0.563 0.847 11.099 0.102
=2 8 8 0.586 0.118 6.000 1.000 0.973 0.414 0.706 0.053
E - %g 9 0.001 204.209 7.000 1.000 0.054 0.999 1429.465 0.648
[ > 10 0.265 0.831 10.000 3.000 0.642 0.735 8.312 0.111
A 11 0.650 0.377 10.000 7.000 0.921 0.350 3.766 0.104

Rezultati prikazani u Tabeli 4 ukazuju na postojanje statisticki znacajnih razlika izmedu sportskih
grupa (dzudo/rvanje i plivanje) kod decaka, ali samo u najmladem uzrastu (8 godina). U ovom uzrastu
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utvrdene su znacajne razlike u BH (F = 15.794; p = 0.002), TBW (F = 12.833; p = 0.003), Protein (F =
11.277; p = 0.005), SMM (F = 11.497; p = 0.005) i FFM (F = 11.853; p = 0.004). U uzrastima 9, 10 i 11
godina nisu utvrdene statisticki znacajne razlike ni u jednoj od posmatranih morfoloskih varijabli (p >
0.05), dok kod devojcica nisu utvrdene statisticki znacajne razlike ni u jednoj uzrasnoj grupi.

Tabela 4 Deskriptivna statistika i rezlike dZudista i plivaca muskog pola u funkciji uzrasta

Uzrast 8 9 10 11
. Mean Mean Mean Mean

Variable | 2 p F ipwr P F |Dmr P ¥ lpmr P F
BH 131.3 140.6 15.794* |140.4 142.2 0.595|154.5 148.2 1.633|160.1 156.0 0.438
BW 29.1 299 0.108 411 369 1.376| 487 38.6 2.155| 53.8 444  2.239
BMI 16.8 15.1 2.019 209 183 1.629| 20.0 17.7 1.248| 20.8 18.2 2.170
TBW 17.0 19.5 12.833* | 21.0 21.0 0.000| 26.6 23.6 1.052| 30.5 268 1.001
Protein 4.5 5.2 11.277* | 5.7 56 0.045| 7.1 6.3 1.067| 8.2 7.2 1.097
Minerals 1.6 1.8 2.533 1.9 1.9 0.040| 2.6 2.2 1455| 3.0 2.6 1.093
BFM 5.9 3.4 1.586 125 84 1.366| 125 6.6 2988| 12.1 7.8 1.477
SMM 11.7 13.7 11.497* | 15.0 15.0 0.019| 194 17.0 1.050| 22.7 19.7 1.043
FFM 23.1 26.4 11.853* | 28.6 28.6 0.003| 36.2 32.1 1.085]| 41.7 36.6 1.023
PBF 19.0 11.0 2.580 280 224 0.809| 23.8 16.7 2.521| 21.6 17.6 0.581
PSMM 39.6 37.2 0.474 393 429 1.571| 43.1 44.6 0.353]| 44.1 42.3 0.854
WHR 0.8 0.8 0.238 0.8 0.8 0.642| 0.8 08 3.965| 0.8 0.8 0.219
InBody Score | 76.8 76.2 0.139 729 76.2 1.020| 729 76.6 2.335| 73.1 76.4 0.903

Legenda : DZ+R - DZudo+Rvanje, P - Plivanje; * - Statisticka znacajnost na nivou p < 0.05

Generalno, analiza Tabele 5 ukazuje da kod devojCica uzrasta 8-11 godina razlike izmedu sportova
postoje na deskriptivnom nivou, naroc¢ito kada su u pitanju komponente masnog i nemasnog tkiva, ali da
statisticka znacajnost izostaje. Ovakav obrazac sugeriSe da je u predpubertetskom uzrastu uticaj
specificnog sportskog treninga slabije izrazen kod devojcica nego kod decaka, verovatno zbog slabijeg
intenziteta trenaznih stimulusa, niZeg nivoa hormonski posredovanog miSi¢nog rasta i izraZenijih
individualnih varijacija. Ovi rezultati potvrduju da su polne razlike i sportska diferencijacija u ovom
razvojnom periodu kod devojcica generalno suptilnije i manje konzistentne.

Tabela 5 Deskriptivna statistika i rezlike dZudista i plivaca Zenskog pola u funkciji uzrasta

Uzrast 8 9 10 11
. Mean Mean Mean Mean

Variable |, 2 p B lpser P F lpmr P F DR P ¥
BH 132.8 136.5 0.893 |[142.8 144.1 0.321|147.2 150.8 0.778|156.6 156.3 0.007
BW 31.7 33.4 0.222 389 333 1.859| 371 389 0.151]| 46.8 45.1 0.096
BMI 18.0 17.8 0.011 19.0 16.1 2.229| 17.0 17.0 0.000| 189 18.4 0.067
TBW 16.6 17.2 0.255 19.8 19.0 0.907| 20.7 22.7 0.810| 26.4 26.0 0.047

Protein 4.4 4.6 0.378 5.3 50 1.709| 55 6.0 0.880| 7.1 6.9 0.081

Minerals 1.6 1.7 0.139 1.9 1.9 0327| 2.1 2.2 0276 2.5 2.5 0.025
BFM 9.0 9.9 0.103 119 74 2.190| 8.8 8.1 0.087| 10.9 9.7 0.111
SMM 11.4 11.8 0.273 14.0 13.2 1.131| 147 16.3 0.857| 19.3 18.9 0.063
FFM 22.7 23.4 0.279 27.0 259 0.801| 283 309 0.788| 36.0 35.4 0.053
PBF 27.8 289 0.034 29.2 221 2.021| 225 203 0.212]| 21.2 21.1  0.001
PSMM 37.5 35.3 0.627 424 433 0.674| 37.6 42.6 4.636| 39.5 42.0 1.182
WHR 0.8 0.8 1.864 0.8 0.8 0.338| 0.8 0.8 0.248| 0.8 0.8 0.114

InBody Score | 74.8 74.3 0.034 73.6 748 0.312| 73.8 74.0 0.007| 74.5 75.5 0.192

Legenda : Dz+R - DZudo+Rvanje, P - Plivanje; * - Statisti¢cka znacajnost na nivou p < 0.05
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DISKUSIJA

Nalazi istrazivanja pokazuju da period od 8 do 11 godina predstavlja fazu intenzivnih promena
morfoloskih karakteristika, koje su rezultat kombinovanih efekata rasta, bioloSkog sazrevanja i
specifi¢nih sportskih opterecenja. Statisticki znacajne razlike unutar sportskih grupa prikazane u Tabeli
2 kod decaka u oba sporta i kod devojc¢ica u dzudou/rvanju potvrduju da se somatske komponente u
ovom periodu razvijaju ubrzano, Sto je u skladu sa nalazima Maline i saradnika (2015) i Maline i Rogola
(2020), koji ukazuju da je predpubertetski period karakterisan linearnim ali ubrzanim razvojnim
progresijama. Slicne razvojne tendencije uocene su i u istraZivanjima Barace i saradnika (2021), koji su
istakli da uzrast predstavlja klju¢ni moderator promene misi¢ne mase, telesne visine i proporcionalnosti.

Rezultati prikazani u Tabeli 3 pokazuju da izmedu sportova nisu utvrdene statisticki znacajne razlike
ni u jednom uzrastu bez obzira na pol, $to ukazuje da u periodu od 8 do 11 godina dominantnu ulogu u
oblikovanju morfoloskih karakteristika i dalje ima prirodan rast, a ne specifi¢an sportski trening. Ovakav
nalaz je ocekivan s obzirom na visoku individualnu variabilnost u predpubertetu i relativno slabije
izrazene adaptacije na trening u ovom razvojnom periodu, posebno kod devojcica (Malina et al., 2015;
Agostinete et al,, 2017).

Rezultati ovog istrazivanja ukazuju na jasno diferencirane obrasce morfoloSkog razvoja izmedu
sportova i polova u uzrasnom periodu od 8 do 11 godina. Kod decaka su razlike izmedu dZudo/rvanja i
plivanja najizraZenije u najmladem analiziranom uzrastu (8 godina), gde su telesna visina, ukupna
telesna voda, proteinska masa, skeletna miSi¢na masa i ukupna nemasna masa bile statisticki znacajno
vece kod dZudista i rvaca. Ovi nalazi potvrduju da borilacki sportovi u ranoj fazi treninga podsticu brzi
razvoj komponenti nemasne mase, Sto je ve¢ dokumentovano u istrazivanjima koja ukazuju da intenzivni
izometricki i dinamicki napori, Cesti oblici borbenog kontakta i zahtevi za stabilizacijom tela vode ka
ranijem neuromisi¢nom razvoju i pove¢anju miSi¢éne mase kod dece ukljucenih u ove sportove (Franchini
etal, 2012; Kons et al,, 2018; Alvarez et al., 2019). S druge strane, plivanje kao sport manje opterecenja,
sa kontinuiranim aerobnim radom u sredini smanjene gravitacije, ne podsti¢e ubrzan porast miSi¢ne
mase u najranijem uzrastu, iako doprinosi efikasnijoj regulaciji telesne kompozicije, $to je u skladu sa
prethodnim istrazivanjima (Pynea et al.,, 2014; Coste et al., 2022).

Medutim, u uzrastima 9, 10 i 11 godina razlike izmedu sportova kod decaka vise nisu dostizale
statisticku znacajnost, Sto sugeriSe da prirodni rast i razvoj postepeno nadjacavaju efekat specificnog
sportskog opterecenja. Ovaj trend je u skladu sa nalazima Maline i Rogola (2020), koji isticu da je
bioloska variabilnost u predpubertetskom periodu visoka, Sto moZe zamaskirati trenazne efekte,
posebno u sportovima gde se adaptacija razvija postepeno. Takode, moguce je da se tokom ovih godina
intenzitet i volumen treninga kod mladih sportista ne razlikuju dovoljno izmedu disciplina da bi se
razlike u morfoloskim komponentama dodatno produbile.

Za razliku od decaka, kod devojc¢ica nijedna analizirana morfoloska varijabla nije dostigla nivo
statisticke znacajnosti u poredenju dZudo/rvanja i plivanja, iako su deskriptivne razlike vidljive, posebno
kod PBF, SMM i TBW u nekim uzrastima. Ovaj obrazac jasno odrazava Cinjenicu da se kod devojcica u
uzrastu 8-11 godina trenazne adaptacije javljaju sporije i manje intenzivno, $to je potvrdeno u
prethodnim istraZivanjima (Agostinetea et al, 2017; Rodriguez et al, 2018). Bioloski gledano,
prepubertetske devojcice ne dozivljavaju hormonalne promene koje bi ubrzale razvoj misSi¢ne mase
(posebno anabolickih efekata testosterona), zbog cega sportski stimulusi ostaju slabije izrazeni u
njihovom morfoloSkom profilu (Malina et al, 2015). Takode, intenzitet trenaznih programa kod
devojcica Cesto je nizi u poredenju sa decacima, Sto dodatno doprinosi odsustvu znacajnih razlika izmedu
sportova.

Ipak, deskriptivni podaci ukazuju na odredenu prirodnu diferencijaciju: dzudistkinje u proseku
pokazuju vece vrednosti nemasnih komponenti (SMM, FFM), dok plivacice, kao i kod decaka, imaju nizi
procenat masnog tkiva, Sto je u skladu sa specificnostima sportova. Plivanje, zbog visokog energetskog
zahteva i niskog opterecenja zglobova, ¢esto dovodi do boljeg odnosa masnog i nemasnog tkiva, dok
borilacki sportovi viSe stimuliSu razvoj miSi¢ne mase (Costa et al., 2022; Pyne et al., 2014). Ovi obrasci,
iako statisticki neznacajni, pokazuju tendenciju koja bi se mogla izrazitije manifestovati ulaskom u
pubertet, kada hormonski faktori dodatno pojacavaju diferencijaciju sportske adaptacije (Towlsona et
al,, 2021).
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Ukupno posmatrano, rezultati iz ANOVA analize za muski pol i deskriptivne analize za Zenski pol
upucuju na to da kombinacija prirodnog rasta i specificnog sportskog opterecenja oblikuje morfoloske
karakteristike kod dece, ali sa jasnim razlikama u intenzitetu i vremenu pojavljivanja efekata. Kod dec¢aka
su razlike vidljive ranije i izraZenije, dok se kod devojCica morfoloske razlike izmedu sportova tek
naznacCavaju, ali bez statisticke potvrde. To ukazuje da se sportska diferencijacija morfoloskih
karakteristika u predpubertetskom periodu odvija polno specifi¢no, zavisno od bioloskih, hormonalnih
i trenaZnih faktora.

ZAKLJUCAK

Rezultati istraZivanja pokazuju da uzrast od 8 do 11 godina predstavlja kriti¢an period promena
morfoloskih karakteristika pod uticajem rasta, razvoja i sportskog angazmana. Borilacki sportovi (dZudo
i rvanje) podsti¢u veéi razvoj miSi¢ne mase, FFM-a i BMI-a, dok plivanje doprinosi ujednacenijem
linearnom rastu i nizim vrednostima masnih komponenti. Razlike izmedu sportova izrazZenije su kod
decaka, dok su kod devoj¢ica manje naglaSene i nisu statisticki znacajne. Ovi nalazi ukazuju na potrebu
individualizovanog planiranja treninga, pra¢enja morfolo$kog razvoja i primene sportskih stimulusa koji
su uskladeni sa bioloSkom zrelo$¢u deteta. Takode, se moze zakljuciti da visina tela predstavljala jedan
od faktora u selekciji najmladih ispitanika, a da rana sportska specijalizacija ne pravi znacajne efekte na
morfoloske karakteristike u uzrastu od 8 do 11 godina, ali moZemo pretpostaviti da mnogo ve¢i efekat
ima na motoric¢ke sposobnosti, koje bi svakako trebale da budu klju¢ne u selekciji.
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THE INFLUENCE OF DIFFERENT SPORTS SPECIALIZATION ON MORPHOLOGICAL
CHARACTERISTICS AT YOUNG AGE

Markovi¢ Milan, Toski¢ Lazar, Arsenijevi¢ Radenko, Aksovi¢ Nikola

Abstract: In addition to sports whose specificity traditionally lies in early engagement, the growing popularity of
sports has also encouraged early involvement in sports activities. Therefore, the process of specialization begins
earlier, partly spontaneously in the desire to improve the quality of training, but also for the sake of faster success.
Early sports specialization can have a significant impact on both motor and morphological characteristics. The subject
of this paper is the morphological characteristics of young athletes. The aim of this research is to perform a
comparative analysis of young athletes of different ages, from the aspect of morphological characteristics, and in the
function of defining the impact of early sports specialization on body structure. The study included 105 respondents
aged 8 to 11, of which 56 boys and 49 girls, who practice martial arts (Judo, Wrestling) or swimming. The testing
procedure includes measuring body height and analyzing body composition (InBody 270). The applied analyses can
be observed significant differences between the examined age groups for most of the examined variables within the
defined sports. The established differences define the cumulative effects of growth and development, as well as the
general effects of physical activity, but also the specific effects of a given sport. However, the main focus of this work
was on defining the differences in early specialization of different sports, with significant differences only in the group
of the youngest children, namely in body height, total body water, protein, skeletal muscle mass, and the fat free mass,
at the level of p = 0.002-0.005. While in the age group of 9 to 11 years in boys, as well as in all age groups in girls, no
statistically significant differences were found between sports at the level of the examined morphological
characteristics. Based on the obtained results, it can be concluded that body height was one of the factors in the
selection of the youngest respondents, and that early sports specialization does not have significant effects on
morphological characteristics at the age of 8 to 11 years, but we can assume that it has a much greater effect on motor
skills, which should definitely be key in selection.

Key words: selection, adaptation, pioneers, motor skills.
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IMPACT OF PREVENTIVE EXERCISE PROGRAMS ON SCOLIOSIS
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Abstract: The aim of the study was to determine the effect of various corrective and preventive programs on scoliosis,
one of the most common postural disorders in children and young people. Electronic databases such as PubMed, Web
of Science, Scopus, MEDLINE, ERIC and Google Scholar were used in the literature review. Based on predefined criteria,
ten studies that met quality standards were analyzed. The results of the study indicate that preventive programs that
include specialized exercises, corrective gymnastics and individually tailored interventions significantly contribute to
reducing the angle of spinal curvature and improving postural condition. It has also been shown that regular
application of such programs has a positive effect on the functional abilities and psychophysical health of participants.
Future research should focus on the long-term effects of preventive programs, including their application in different
age groups and degrees of scoliosis. It is also recommended to examine the effectiveness of programs that combine
corrective exercises with modern technological solutions, such as posture monitoring sensors and virtual reality. In
addition, it is important to expand the samples to populations from different settings so that the results can be
generalized and applied in a broader context.

Key words: Corrective gymnastics, exercises, rehabilitation, postural disorders.

INTRODUCTION

Specific deformation caused by poor posture is not just one of the disorders, but includes several
deformations, caused by active muscle tension. Poor posture is only one of the characteristics of
weakness of the whole body and especially the joint-muscular apparatus, caused by weakness of other
parts of the locomotor system (Bogdanovi¢, 2005; Hajder, 2023). The period of growing up from 9-12
years, or the rapid transition from childhood to adolescence, causes significant changes in morphological
characteristics and motor abilities that can indirectly affect postural status (Wojtys, 1987). Obesity and
increased body weight in children lead to increased difficulties in movement and maintaining statistical
balance (Shumway-Cook, 2001). Postural stability, sensory and motor systems in the period from 4-6
years go through a transitional period until they reach adult maturity at 7-10 years (Forssberg &
Nashner, 1982; Shumway-Cook & Woollacott, 1985).

Reduced physical activity, school bags, excessive body weight, inappropriate school furniture are just
some of the external influences that contribute to the development of spinal deformities in adolescents
and primary school children during the growth period (Bunnell, 1986; Wiggins, 2003; Boos, 2008; Ha et
al, 2015). In the last 15 years, the statistical percentage of deformities has increased significantly,
especially idiopathic scoliosis deformities, which have increased in boys from 0.25% to 2.25% and in
girls from 0.93% to 1.37% (Schlenk, 2003; Bogdanovi¢, 2008; Altaf, 2013; Ailon, 2015). Spinal
deformities, in addition to impairing and making motor skills difficult, can cause serious health problems
such as disorders of the cardiorespiratory and locomotor systems due to a narrow and asymmetrical
chest (Aebi, 2005; Youssef, 2013; Diebo, 2019). A deformity like this is accompanied by a decrease in
physical activity, back pain, increased forced posture, the appearance of depression, fatigue, and a
decrease in work capacity (Janicki, 2007; Berdishevsky, 2016; Gadmiz-Bermudez, Obrero-Gaitan, Zagalaz-
Anula, & Lomas-Vega 2022). The above symptoms are most pronounced in adolescents and occur even
in school-age children. In response to this problem, it is necessary to apply adequate corrective
gymnastics exercises that will strengthen weakened muscles and bring the spine to a normal-correct
state. In addition to corrective exercises, time plays a key role (Fusco et al.,, 2011). Disorders discovered
in time while the spine is still functional are much easier to eliminate or correct than disorders that
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progress or have already turned into deformity, where recovery is much more difficult and takes longer.

Therefore, the aim of this systematic review was to determine the effect of various corrective and
preventive exercise programs on scoliosis, one of the most common postural disorders in children and
young people.

MATHERIAL AND METHODS

Search Strategy

The literature review used electronic databases such as Scholar Google, PubMed, MEDLINE, relevant
journals in the field of sports and medical sciences, as well as scientific publications that could answer
the problem posed. Keywords for the electronic search included: "corrective gymnastics", "exercises”,

rehabilitation”, "postural disorders".

Study selection

EndNote citation management software was utilized for literature screening, while duplicate
detection was performed using Mendeley reference management software (v. 2.111.0, Copyright © 2024
Elsevier Ltd., Barcelona, Spain). The selection of papers was determined based on title, keywords and
relevance to the topic, and the electronic databases PubMed, Web of Science, Scopus, MEDLINE, ERIC
and Google Scholar were searched. Two criteria were set for the selection of papers. The first criterion
refers to research that analyzes the effects of preventive and corrective programs, with an emphasis on
physical exercises and therapeutic approaches aimed at improving postural status and alleviating
scoliosis symptoms. The second criterion includes the time frame of the analysis, whereby papers
published between 2012 and 2021 were considered, in order to ensure the relevance and timeliness of
the data. Based on the defined criteria, ten scientific papers were selected that met the requirements for
further analysis and were close to the subject of the research.

All disagreements were resolved through agreement between two researchers or with the help of a
third. Two authors (A.N. and B.B.) independently reviewed and selected the searched papers. Selected
papers were then cross-checked by the same two authors. The final decision for included papers was
made by a third author (H.D.).

Methodological quality of studies

Methodological quality assessment of the included studies were performed independently according
to the Physical Therapy Database (PEDro) scale, which involves 11 items. These items were displayed
and rated as (+ or - ), although numbers (1 or 0) can also be used. If the included study has six or more,
then the quality of the study is considered high, results of 4-5 mean studies of moderate quality, while
results of less than 4 correspond to studies of poor quality (Zhao et al., 2023).

RESULTS

The papers were selected from a ten-year period, taking into account those that could most closely
offer solutions to the set topic. The analyzed articles provide an overview of the impact of corrective
gymnastics physical exercise programs on postural disorders, with a special emphasis on the deformity
of scoliosis. The analysis of the papers included in the review reveals a significant contribution of
research in the field of preventive treatment programs for scoliosis. The presented papers focus on
various aspects of analysis, rehabilitation and prevention of the development of deformities with a focus
on the deformity scoliosis.

A total of 150 articles were identified through the database search. After removing duplicates and
screening the articles based on their title, abstract, and other criteria 35 studies remained. Two
researchers independently evaluated these 35 studies. Following the final screening, 10 studies met the
set criteria and conditions and were included in the systematic review. The procedure for the collection,
analysis, and elimination of the papers is shown in Figure 1.
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Figure 1 Diagram of included studies (Page et al., 2021)

The data extracted from the selected studies included the following: References, number of
respodents, average age, program time, program type, and research results (see Table 1).

Table 1 Systematic review of the impact of preventive programs on spinal deformities with a focus on

scoliosis
Authors rI:sl;)rgrtl)ZZr?tfs Age Prgrg;Zm Program type Research results
- N=110
o F G1- 55 (control = % Training in the experimental group led to a
§ s group); + g G1- Cobb's angle; significant reduction in radiological deformity
= 5\-'4 G2-55 ';1-0 =) TRA, SRS-22 (Cobb angle >5), while the control group
S = (stabilization N B remained stable.
group).

s N=36 Post-intervention results showed significantly
. g G1-18 (cor-ltrol : % G1- Cobb's angle, higher VallleS of FYC (p=0.001), FEV1 (p=0.01)
£Q group); 4 g FVC, FEV1, VG and VC (p=0.002) in the experlme.ntal group
2 = G2- 18 (postural f =) G2-PEF compared to the control group, with a greater

= group for self- — o reduction in Cobb angle (p=0.001) in the

correlation).

experimental group.
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N= 24 The supervised group showed significantly
7y G1- 17 (control <+ " greater pain reduction and functional
= . : ; .
% S group); :: = G1-NPRS, PSFS; lrpprovements (P<.01), Wh?le there were no
2= G2-17 - 43-’ G2- OSW PDLRT differences between groups in back muscle
N Tj (uncontrolled i © ’ endurance, as analyzed by the results of the
o stabilization Oswestry questionnaire or the Global Rating of
group). Change.
After six months, the Schroth group had a
. significantly lower maximum angle of curvature
"E N=50 ~ " (-3.5° p = 0.006) and a lower Sum of Curves (-
) G1- 25 (Schroth S = G1- Major curve; 0.40° p = 0.046) compared to the control group,
é” Py group); :}_' 5 G2- Sum of with the difference increasing with the severity
TR G2- 25 (control 2 E curves; of the condition, while the per-protocol analysis
é group). showed even larger differences in the maximum
angle of curvature (-4.1° p = 0.002) and Sum of
Curves (-0.8° to 0.2°, p = 0.006).
After 10 weeks, significant differences were
G1- recorded in the study group in several
Craniovertebral parameters, including craniovertebral angle (p =
§ N=76 a.mgll.e, trpnk 1(2.00}16), 'trunk tilt (pi= 0.0012)., l(;)rciosis (p=0.01),
S G1- 25 (control . P 1nlc 1gat1.on, O%pmomls (p _10ci00' ),. trun irg anzince (lp =
= group); - s ordosis, .00 ), lateral deviation (p = 0.001), pelvic
© G2- 25(postural o 2 g kyphosis, torsion (p = 0.004), and surface rotation (p =
3] . ™ o imbalance, 0.013), and these differences remained
a self-correction — — ™ . T .
f lateral deviation, significant after three months, while there was
/A group). pelvic no significant difference in the functional index
torsion and after 10 weeks (p = 0.8), but a significant
rotation, FRIL difference was achieved after three months (p =
0.001).
Both interventions, bracing and exercise,
showed significant efficacy in the treatment of
— AIS, with the bracing group achieving better
g N=53 " results in correcting spinal curvature (Cobb
N G1- 24 (control g Ls58 angle, P = 0.039) as well as improving shoulder
= group); 1 bt 17 E G1- Orthosis; balance (P < 0.005), while the exercise group
5 G2-29 : E g g G2-SEAS. had significantly greater improvements in
0 (experimental — n— 3 quality of life, including functional status (P <
o group). 0.001), mental health (P < 0.001), and total score
N (P <0.001), with significant improvements
within both groups in parameters of spinal
curvature and body symmetry.
After 6 months of the program, the group that
used the orthosis in combination with exercise
§ N=55 P_,U} showed significantly better correction of the
& G1- 22 (control < % g E G1- Orthosis; Cobb angle, 1m.proved.back muscle er.ldurance .
= group); 1n 7 E G2- SEAS + and lung function, while the group with orthotic
© G2-23 g s 8 intervention recorded a decrease in back muscle
2 . N 23 Orthosis. ) T
o (experimental N~ endurance and lung function.Significant
S group). ! differences were observed in back muscle

endurance time and lung function parameters at
the 6-month follow-up.
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42.9% of participants were considered to be

é‘ N=156 Adams test, Life  irregularly active, and only 33.3% practiced
] G1-78 (control 2 habits, IPAQ, phy51cf';11 activity r?gularly. A.ftt?r blvarlat.e
= group); o g Rgbolh . ana1¥51s anq c.ondltlonal logistic regression, low
2 G2-78 0 2 questionnaire,  physical activity was shown to be a risk factor
hZ) (experimental N postural habits,  for scoliosis (p = 0.041; OR: 2.81; 95% CI: 1.04-
g prou ) o~ physical activity, 7.57), while the postural habits assessed in this
2 group): scoliosis. study did not show a statistical association with
scoliosis.
Clinical assessment using the Adams test and
. Bunnell inclinometer indicated an association
— 2 between suspected adolescent idiopathic
IS o scoliosis (AIS) and high-risk sports (p < 0.05),
& E Adams test, weekly physical activity longer than 3 hours (p <
= © ® Bunnell 0.05), low back pain (p < 0.001), postural
2 N=428 o g inclinometer,Pre  disorders (p < 0.01), and lack of contact with a
e - g -intervention doctor (p < 0.01). In addition, high-risk sports
E © questionnaire. (adj OR =1.83; CI 95% 1.11-4.76) and postural
3 % disorders (adj OR = 1.67; C1 95% 1.12-3.60)
< & showed a significant association with a
confirmed diagnosis of AIS, defined by a Cobb
angle > 10° on X-ray.
« Patients in the Schroth group showed greater
— 2 . improvement in Cobb angles, thoracic trunk
§ — N=28G1-14 S 3 B?S?C strerl}lgthh rotation angle, aesthetic trunk deformity, spinal
=S (schroth group); % el training, Schrot mobility, and quality of life than those in the
o . & ¥ o exercises/Conve .
§ S G2-14 (basic - < 2 ntional thera baseline group (p<0.05), except for lumbar
S group). A °§ PY>" trunk rotation angle. Peripheral improvement in
N Cobb angle. ) . .
= muscle strength was greater in the baseline

group than in the Schroth.

Legend: group (G), statistical value (p), trunk rotation angle (TRA), Scoliosis Research Society Patient Outcomes questionnaire 22
(SRS-22), forced vital capacity (FVC), forced expiratory volume in 1 second (FEV1), vital capacity (VC), peak expiratory flow (PEF),
Numeric Pain Rating Scale (NPRS), Global Rating of Change (GROC), Oswestry Low Back Pain Disability Questionnaire (OSW),
Patient-Specific Functional Scale (PSFS), Functional Rating Index (FRI), Scientific Exercise Approach to Scoliosis (SEAS), entire
simple (N), International Physical Activity Questionnaire (IPAQ).

The methodological quality assessment of the included studies
According to the PEDro scale, seven included studies (n=7) were of high quality, three studies (n=3)
were of moderate quality, and no low-quality studies were included in this systematic review (Table 2).

Table 2 Physiotherapy Evidence Database (PEDro) score of the included studies

References M 2 3) 4 -

Monticone et al. (2014) +
Kumar et al. (2017)
Zapata et al. (2015)
Schreiber et al. (2016)
Diab et al. (2012)
Zheng et al. (2018)
Gao etal. (2019)

de Assis et al. (2021)
Scaturro et al. (2021)
Kocaman et al. (2021)

+ + 4+ + + + + + +

+ o+ 4+
+ - -
+ - -
+ +
+ -+
+ o+ 4+
+ o+ -
+ o+ 4+
+ -+
+ -

) 6 (M (8 (99 (10 (1) (12)

.
+
1
+ + + + + + + + o+
+ + + + + + + + o+
ONOONO UTUl O

+
S

Legend: + indicates one point, - indicates no point. (1) Eligibility criteria, (2) Radomization, (3) Concealment of allocation, (4)
Between-group homogeneity, (5) Blinded of subjects, (6) Blinded trainers, (7) Blinded testers, (8) Dropout rate < 15%, (9)
Intention-to-treat, (10) Statistical between-group comparisons, (11) Point and variability estimates, (12) total scores.
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DISCUSSION

The primary purpose of the study was to determine the effects of various corrective and preventive
programs on scoliosis, one of the most common postural disorders in children and young people. The
results obtained clearly indicate significant differences between the experimental and control groups,
with the interventions implemented in the experimental groups leading to significant improvements (de
Assis etal. 2021; Scaturro et al,, 2021; Kocaman et al.,, 2021) in multiple dimensions, including reduction
of radiological deformities (Cobb angle >5°) and improvements in physiological functions. The reduction
in Cobb angle in the experimental groups, while the condition in the control groups remained stable,
suggests that targeted interventions are crucial for modifying structural spinal deformities. This study is
in line with previous research highlighting that conservative therapies, such as specific corrective
exercises, can reduce the progression of scoliosis (Monticone et al., 2014).

Post-intervention data further indicate the benefits of interventions in the experimental groups,
which showed significant improvements in pulmonary functions, including FVC (p=0.001), FEV1
(p=0.01) and VC (p=0.002). These results suggest that the increase in lung capacity is likely associated
with the correction of thoracic spine deformities, which allows for a larger lung volume and improved
ventilation. On the other hand, the control group did not show such changes, which emphasizes the
importance of an active therapeutic approach, rather than relying on passive methods or lack of
intervention. Analysis of long-term effects shows that significant improvements were maintained after
six months. The Schroth group, which focuses on a three-dimensional corrective approach, showed a
significant reduction in the maximum angle of curvature (-3.5°, p=0.006) and the Sum of Curves (-0.40°,
p=0.046) compared to the control group. These results are even more pronounced when considering the
per-protocol analysis, which showed an additional reduction in the maximum angle of curvature (-4.1°,
p=0.002). These findings indicate the key role of precisely structured and supervised exercises in the
treatment of adolescent idiopathic scoliosis, especially in patients with more severe deformities.
Interestingly, the supervised group showed a significant reduction in pain and functional improvements
(p < 0.001), while there were no differences in back muscle endurance between the groups. This study
opens up a discussion about how interventions primarily affect subjective factors (such as pain), while
objective factors, such as muscle endurance, require a longer period to achieve visible changes.

These results are consistent with research by Cuk et al. (2020), who state that pain reduction can be
an early indicator of the effectiveness of interventions, while changes in muscle strength are a longer-
term process. A particularly significant aspect of this study is the comparative analysis of different
approaches. The group using orthoses showed better results in Cobb angle correction (p=0.039) and
shoulder balance (p<0.005), while the exercise group showed greater improvement in quality of life,
including mental health and functional status (p<0.001). These results highlight the different goals and
effects of interventions — while orthoses may provide faster correction of deformities, exercise brings
broader benefits to the overall health and quality of life of patients. The combination of orthosis and
exercise produced significantly positive results and led to significant improvements in Cobb angle
correction, back muscle endurance, and lung function. On the other hand, the isolated use of orthosis was
associated with a decline in muscle endurance and lung function, indicating the potential negative effects
of lack of physical activity.

These findings are in line with the literature that emphasizes the need for a holistic approach to the
treatment of AIS (Negrini et al., 2018). When we analyze the broader aspects of these results, it is clear
that targeted therapeutic exercises, such as the Schroth method, have significant potential for long-term
reduction of deformity and improvement of functional capacity. These programs not only affect
physiological parameters, but also psychological aspects, improving the quality of life of patients. Given
that AIS often affects adolescents, timely and effective intervention can have lasting effects on their
physical and mental health, reducing the risk of further complications in adulthood.

However, the results obtained should be interpreted with certain limitations. This systematic review
analyzed only ten studies. Another limitation of the study is that the authors made general conclusions
without examining whether scoliosis is more common in children or adolescents, or in boys or girls.
Therefore, a recommendation for future researchers would be to examine whether there are differences
in the incidence of scoliosis in boys and girls, or whether scoliosis is more common in children or
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adolescents. It would also be interesting to conduct a meta-analysis in order to fully interpret the results
obtained. It would also be interesting to further investigate individual factors that may influence the
success of interventions, as well as to develop standardized protocols that will enable wider application
of these methods in clinical practice.

CONCLUSION

The results of this study clearly indicate the importance of well-structured and targeted
interventions in the treatment of adolescent idiopathic scoliosis. Experimental groups that applied
specific therapeutic exercises, including the Schroth method, showed significant improvements in Cobb
angle reduction, functional lung capacity, as well as subjective factors such as pain reduction and
improved quality of life. In contrast, control groups did not record similar positive changes, which further
confirms the effectiveness of the active therapeutic approach. Comparison between different treatment
methods showed that orthoses were effective in correcting spinal deformities and balancing the
shoulders, while exercises provided broader benefits, including significant improvements in functional
status, mental health and quality of life. The combination of orthoses and exercise stood out as the most
effective approach, ensuring comprehensive improvements in both structural deformities and functional
abilities and general health of patients. Long-term analysis confirms the sustainability of these results,
with the improvements achieved with the Schroth method and combined therapies remaining significant
even after six months. At the same time, the negative effects of isolated orthosis use on functional
parameters, such as muscle endurance and pulmonary function, emphasize the need for a
multidisciplinary approach that also includes physical activity.

In conclusion, the results of this study confirm the importance of integrated therapeutic approaches
in the treatment of adolescent idiopathic scoliosis. While isolated methods, such as orthosis, provide
certain advantages in deformity correction, combined therapies provide much broader benefits,
including functional and psychological improvements.
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UTICAJ PREVENTIVNIH PROGRAMA VJEZBANJA NA SKOLIOZU

Veselinovi¢ Zorana, Hajder Porde, Bjelica Bojan, Przulj Radomir, Aksovi¢ Nikola,
Dobrescu Tatiana, Bubanj Sasa

SazZetak: Cilj istraZivanja bio je da se utvrdi efekat razlicitih korektivnih i preventivnih programa na skoliozu, kao
jedan od najces¢ih posturalnih poremecaja kod djece i mladih. U pregledu literature koristene su elektronske baze
podataka kao $to su PubMed, Web of Science, Scopus, MEDLINE, ERIC i Google Scholar. Na osnovu unaprijed
definisanih kriterijuma, analizirano je sedam studija koje su zadovoljile standarde kvaliteta. Rezultati istraZivanja
ukazuju na to da preventivni programi koji ukljucuju specijalizovane vjezbe, korektivnu gimnastiku i individualno
prilagodene intervencije znacajno doprinose smanjenju ugla iskrivljenja kicme i poboljSanju posturalnog stanja.
Takode, pokazano je da redovna primjena ovakvih programa pozitivno utice na funkcionalne sposobnosti i
psihofizicko zdravije ulesnika. Naredna istraZivanja trebala bi staviti fokus na dugorocne efekte preventivnih
programa, ukljucujuci njihovu primjenu u razlicitim uzrasnim grupama i stepenima skolioze. Takode, preporucuje se
ispitivanje efikasnosti programa koji kombinuju korektivne vjeZzbe sa modernim tehnoloskim rjesenjima, kao Sto su
senzori za pracenje drZanja i virtuelna stvarnost. Pored toga, vazno je prosiriti uzorke na populacije iz razli¢itih
okruZenja kako bi se rezultati mogli generalizovati i primjeniti u Sirem kontekstu.

Kljuéne rijeci: Korektivna gimnastika, vjeZbe, rehabilitacija, posturalni poremecaji.
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BAJIWJIHOCT JIBA THUIIA OMPOH BATA 3A IIPOLIEHY TEJIECHE KOMITO3ULIUJE
KO/ KAPATHUCTA

ApcenmujeBuh Pagenko!'t, YrBuh Hukonal't', MapkoBuh Musian!'t', iuauh Jbyoumal ',
CrankoBuh Beposby612

1dakysTeT 3a CIOPT M GU3UYKO BacluTamwe, YHUBep3uTeTa y [Ipuimtunu-Kocoscka Mutposuua, Cpouja
2@akysnTeT GU3UYKOT BaCUTamwba U cCiopTa, YHUBep3uTeTa y UcrounoM CapajeBy, [lane, BuX

ORIGINAL SCIENTIFIC ARTICLE
DOI: 10.5937/ATAVPA25148A

Casicemak: L{usb 0802 ucmpascusarsa 6uo je da ce uchuma saiudHocm dea muna OMRON saza 3a Mepetrbe mesiecHe
komno3uyuje (BF 511 u VIVA) ynopehusajyhu ux ca InBody 270 eazom, ko0 kapamucma. Mepetse je 06a8/6eH0 mokoMm
Jsemrbe2 HayuoHatHoz kamna ®Y/]0-KAH kapame gedepayuje, a y3opak ucnumaHuka obyxeamao 20 mywkapaya u
25 scena (BH = 158 + 0.14 ym; BM = 51 # 17.65 ke), u kopuwheHe cy caedehe sapujabse mesecHe komnosuyuje:
mesecHa maca (BM), npoyenam meaecHux macmu (%BF) u npoyenam ckenemte muwiuhHe mace (%SMM), koje cy
npoyersusaHe nomohy cee mpu 2ope-nomeHyme gaze 3a npoyeHy mesecHe komno3zuyuje. [Ipysxcenu cy deckpunmugHu
nodayu (Mean, SD, Min, Max, cV%) 3a cee sapujab.e uy cay4ajy npoyerusarea cee mpu eaze, dok je 3a ymephusarse
sasnudHocmu kopuwhera IlupcoHos koeguyujenm kopeaayuje (r) u koegpuyujenm demepmunayuje (r?), ooe OMRON
gaze ca ,3n1amHumM cmaHdapdom” y npoyerbusarty mesecHe Komnosuyuje eazom InBody 270. I[pumenom
cmamucmuvkux mecmosa r u r?, ymephena je ekcmpemto gesnuka nogsezanocm BM InBody ca BM OMRON (BF 511 -
r=1.000,r?=1.000; VIVA - r = 0.999, r2 = 0.998), ekcmpemHo senuka ee3a %BF InBody ca %BF BF 511 (r = 0.927, r?
=0.859) u senuka nosezanocm %BF InBody ca %BF VIVA (r = 0.63, r? = 0.40), u Ha kpajy, eeauka nogezaHocm %SMM
InBody ca %SMM BF 511 (r =0.652, r? = 0.425) u ymepeHa HezamusHa nogezaHocm %SMM InBody ca %SMM VIVA (r
=-0.073,r2=0.005). Hako Ha cajmosuma 2de ce npodajy OMRON saze 3a npoyerusarbe mesecHe KomMnosuyuje mepou
ce da cy sanudHe u npeyusHe npujauUKOM npoyeHe mesiecHe komnosuyuje, dobujeHu pesyamamu jacHo ykasyjy oa
nocmoje odpehena odcmynarea, N020mMo8o Kada 2080pUMO 0 NPOYeHU CKeJemHux muwuha, y cayyajy ynopehusarea
ca InBody 270 sazom 3a npoyeHy mesiecHe Komno3uyuje.

KyuHe peuu: mesiecHa maca, npoyeHam mesieCHUX macmu, hpoyeHam meaecHux muwiuha, OMRON BF 511, OMRON
VIVA

YBO/J

[Ipahewe TesecHOr cacTaBa HEONXOJHO je y CIOPTCKO] HaylM, MOCEOHO KaZa Cy y NUTAbY
CIIOPTHUCTH, jep K/byYHU NapaMeTpH MONYT MPOILeHTa TeJleCHe MacTH M NPOLEeHTa Mace CKeJIeTHUX
MHUIIKha Urpajy K/by4Hy yJOTy Y ONTUMHU3ALMjHU U3BOhauKuX neppOopMaHCH U NPOLEHH L|eJIOKYTTHYHUX
edekaTa TpeHuHra (Santos et al., 2020). [[peiri3aHO Mepere 0BUX NapaMeTapa oMoryhaBa cCOpTUCTUMA
Y TpeHepuMa ja eprKaCHO NpUJAroje cTparerdje TpeHUHra U ucxpase. [IporeHa TejiecHOr cacTaBa
Wrpa 3HauajHy yJIory y pasyMeBamwy QpU3HO0JIOIIKUX afanTalyja TOKOM ciopTckor TpeHuHra (Nunes et
al,, 2019). Kako TesiecHH cacTaB CHOPTHCTA YyTHYe Ha IbUXOBe N3Bohauke neppopmaHce, NoceL0Babe
Moy3JlaHUX U NPUCTYNayHUX aJlaTa 3a NpolieHy je oA HajBehe BaxkHOCTH (Santos et al,, 2020).

3a mpoleHy TeJIeCHOT cacTaBa KOPUCTE Ce pa3He MeTOoJE, YK/bYy4dyjyhu MyaTudpeKBeHTHH anapat
3a aHJIM3y cacTasa Tesa ,InBody 270“ u ,0MRON BF 511 u ,VIVA“. Hako je ,InBody 270" Banugupan
360r CBOje MPELU3HOCTH Yy Mepelky MacTH M MulIMhHe Mace, HeroBa BUCOKA LleHAa U OrpaHUYeHa
JIOCTYITHOCT YMHE ra Make NpHeMemhUB/bUjUM 3a HIMPOKY yrnoTpeby (Larsen et al., 2021). HacynpoT
ToMme, ,0MRON" ypebaju Hyie npuctynadHujy u jedTHUHUjY aTepHATUBY 32 MPOL|EHY cacTaBa TeJia, ITO
VX YMHU NOMNyJIapHUM ajlaTHMa 3a CIopTucTe U ¢uTHec npodecroHane. OBU ypehaju ce mwHpoko
pekJlaMupajy Kao MOYy3JaHU W jeJHOCTAaBHU 3a Kopullhewe, ajd HbUX0BAa TAuHOCT/BaJHUAHOCT Yy
nopebhemy ca Apyrum ypehajuma 3axteBa Aajby MPOBePY BATHUAHOCTH y CIOPTCKOM KOHTeKCTy (Ling et
al, 2011). HegaBHe cTyauje cy v3a3Bajie 3a6pUHYTOCT 360r TadyHocTu BIA ypebaja, moce6HO Kop
CIOPTCKUX NOIyJalyja re cy NpeliM3Ha Mepera K/byyHa 3a ONTUMHU3alvjy U3Bohaukux neppopMaHcu
(Ciccone etal., 2020).

Ypebaju 3a npoueny tesnecHe kommnosunuje ([ITK), Koju KopucTe eJIeKTPUYHY HMIIEJAHCY 3a
Mepeme cacTaBa TeJsia, 4eCTo ce peKJaMHupajy Kao noysfaHu. PyHKIMOHHUIIY TAKO LITO IIa/by CTPYjy
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HUCKOT MHTEH3UTETa KpPO3 TeJso, a OTIOP Ha KOju HAWJIA3U 0Ba CTPyja KOPUCTHU ce 3a MpejBUhambe
KOJIMYMHE TeJleCHe MacTH U JAPYTUX TeJeCHUX CTpyKTypa. OHe KOPUCTe CONCTBEHE aJTOPUTMeE 3a
Mepewe YKYIHe TejieCHe MacTU U 6Ge3-macHe Mace (Muiiuha, KOCTHjy U JpPyrux TKuBa), HyJehu
jeJHOCTAaBHOCT U MPAKTUYHOCT 33 CIOPTUCTE U 3/ipaBCTBeHe paJiHuKe (Aanstad et al., 2014). Mako je To
6e30e/lHa, HEMHBA3WBHA, WCIJIATHBA W JIAKO IMPEHOCHBA TEXHHWKA, HA OBy METOJly yTH4Ye HUBO
XWJipaTaliyje TeJa, 360T eJIeKTPUYHE MPOBOA/bUBOCTH OMOJIOIIKKX TKUBA (McLester, 2020). llITaBuiue,
NpeVKTHBHE jeJHAYNHE 3aBHUCHE 0O/ IoMyJalikje MOTY YBECTH CUCTEMATCKY MPHUCTPACHOCT, TOCEOGHO
Ka/Jla je mpelM3Ha NpoljeHa cacTaBa TeJsa HeomnxoaHa (Kabiri et al.,, 2015).

Ynpkoc BbUX0BOj IIUPOKOj yIOTPe6H, U3paxkeHa je 3a6pUHYTOCT y Be3U ca TauHouhy oBuX ypebhaja
y nopehemy ca apyrum ypehajuma 3a [ITK (Larsen et al., 2021). CipoBe/ieHO je HEKOJIUKO CTYAHja paju
npolieHe BaJIMAHOCTU ypehaja 3a mpoleHy TejieCHe KOMII03UIlMje, Koje Cy Jlajie oMellaHe pe3yJiTaTe.
Ha npumep, cTyauje cy mokasase BUCOKY Kopesaauujy uamehy ypebhaja 3a [ITK ca pasnuyutum ajatuma
3a cnenuduUYHe IapaMeTpe Kao IITO Cy TeJleCHa MacT M MuinnhHa Maca (Silva et al,, 2018). MehyTum,
JPYyrd Hajla3u yKa3yjy Ha NMOTeHLMjaJlHa OACTyNama y Mepelmy TeJleCHe MacTU U MOTLEeHhUBaHbe
TeJlecHe MacTy npu kopuuthewy ypebhaja 3 [ITK, nocebHo y cnenndruynum nonysanujama (Stojanovic et
al, 2017). OBe Bapujanyje MOTUPTABajy XUTHY NOTpPeby 3a Ja/bUM HCTPAKUBAKbMMAa KaKo 6U ce
Basuupasu ypebaju 3a [ITK y cnopTckoj nonysanujy, re cy npenus3Ha Mepemha cacTaBa Tesa K/bydyHa
3a ONTUMHU3AIUjy U3Bohaukux neppopmancyd. OBaj Harjacak Ha NoTpebH 3a Aa/bUM UCTPAKUBAHEM
TpebaJsio 64 Jja HaTepa jaBHOCT Jja 0CeTH XUTHOCT U BaxkHOCT TeMe (Feng, 2024).

Bes3 063upa Ha mupoky ynotpe6y ypebaja 3a [1ITK, Ha lbUX0BY Ta4YHOCT MOTY YyTHLIATH GAKTOPHU KAO
IITO Cy CTAaTyC XUApaTaluje, pacrnope/ o6poka u ¢U3nuIKa aKTUBHOCT. Ha mpuMep, ucTpakuBame Ha
cTapujuM ocob6ama MokasaJio je a BulieppekBeHTHa onpema 3a [ITK npy»xa noBosbHe npoLeHe cacTaBa
Tesla. MehyTuM, npenopy4yeHo je pa3Bujarmbe KOPEKIMOHUX jeJHAYMHA KAKO OU ce CMakbuJie Ipellke y
npolieHaMa NPoIeHTa TeJecCHe MacTH U 6e3-macHe Mace (Silva et al,, 2019). Ctyuja Jlume u cap. (2020)
TakoDe je Harsacu/a Jja oBU ypehajyu Mory JaTu Makbe TauHe pe3yJTare KoJi NoMyJaalyja ca IIUPOKUM
CIEKTPOM THUIIOBA TeJa, YK/bY4yjyNUu CIOPTHUCTE, TAE Ce MOTY jaBUTHU OACTYNama y MepemHUMa Mace
MacTu 1 MuinmhHe Mace. OBU Hasia3u cyrepuuly Aa, uako cy ypebaju 3a [ITK npakTuuHu 3a npoieHy
cacTaBa TeJia, Tpeba y3eTH Yy 063Up BUX0Ba OrpaHUYea, NOCeOHO KO/ CIOPTCKUX MOoNyJalyja Iae cy
npely3Ha Mepewa KbydHa (Santos et al,, 2020).

[Iusb oBe cTyauje je Aa ce npoueHu BaaugHocT ABa Tuna OMRON anasnuzaropa 3a [ITK (BF 511 u
VIVA) y nopebewy ca InBody 270 kojn kapatucra. IlpernoctaBsmba ce Aa he mocTtojaTh 3HaudajHe
KopeJanyje usmeby kopuithenux MepHux ypebaja, ogHocHO u3Mehy BUXOBUX Bapujabsu. OBa cTyauja
¥MMa 3a Wb Ja Npy»xu yBUJ y npuMeH/bUBoCcT OMRON ananusatopa 3a [ITK y cnopTckuMm ycjioBUMa U
WCTpPaXXU MNOTEHLMjaJiHA OACTyNaka NPUJIUKOM IIpOLieHe MapaMeTapa cacTaBa Tesa Kao IUTO Cy
NpoLieHaT TeJeCHe MacTU M Mace cKeJleTHUX Mullinha. Pe3yaTaTu oBe cTyiuje, koju he 6UTH K/bYYHU 3a
006J1aCT CIOPTCKE HayKe, MMajy MOTeHIMjaJd Aa 3HadajHO yTU4Yy Ha ynoTpeby ypebaja 3a IITK y
CIIOPTCKUM YCJI0BUMA U 06e36e/ie MOY31aHOCT MojaTaKa KOjU ce KOPUCTe 3a TPEHUHT U UHTEPBEHLIUje
y ucxpanu (Lima et al., 2020).

METO/JIE

UcnuTaHuuu

OBa cTyAuja je KOPUCTHU/IA jeINHCTBEHU TPAHCBEP3aHHU AU3ajH UCTPAKUBAKA, LITO je PETKOCT Y
CTyZAMjaMa aHaJIu3e TeJIeCHOT cacTaBa. Y30pakK, KOju ce cacTojao of, 45 yyecHuKa (crapoct = 15 £ 5.18
ro/ivHa; TejiecHa BUcuHa = 158 + 0.14 um; TesiecHa TexkrHa = 51 # 17.65 Kr), naXX/bUBO je U36ajlaHCUPaH
ca 20 mymkapana u 25 >xeHa. CBY yUeCHUIY Cy OMJIM aKTUBHO YK/bYY€HH y KapaTe CIOPT, ca UCKYCTBOM
y TPEHUHTY U TaKMHUUYEeHY O/ HajMawe 5 roiuHa, U CBU Cy OWJIM 3/ipaBU (6e3 60J1eCTH WU IOBPea) U
OZMOPHH MPUJIMKOM TeCTUpPakba. YUYeCHULY Cy perpyToOBaHU J06POBOJbHO U LOOUIM CY CBeOOYXBaTHe
nHbopManuje o CBPCU CTyAHje, MpoueaypaMa U NOTeHIUjaJHUM pusuiuma. [lucanu uHpopmucanu
NPUCTAaHAK, KaMeH TeMeJball eTUYKOI HCTPaKHWBaka, [J00UjeH je 0[] CBAKOT MOjeAMHLA, YUME Ce
OCUTypaBa Jia ce CTy/AUja NIpUAp:KaBa HajBUILNX eTUYKUX cTaHAap/a. CTy uja ce CIpOBOAM y CKIaAy ca
XeJICMHLIKOM JieKJIapalijoM U eTUYKKUM cMepHULaMa PakyJsiTeTa 3a ciopT U GU3UUKO BaClUTabe.
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lpoueaype

Basmuanoct asa ,OMRON“ ypebaja 3a I[ITK (OMRON Healthcare Inc, Ocaka, JamaH) U HHXOBH
pesyaTtatu ynopeheHu cy ca onuma go6ujenum kopuitheweM InBody 270 (In Body Co. Ltd., Cey, Jy»xHa
Kopeja), koju je ciiyxxkuo kao pepepeHTHa MeTO/ja UM ,3JIaTHU cTaHAap/ . CBaKU yUECHUK je TOABPTHYT
IpoLleHH ca cBa TpU ypebaja (HacyMHU4HO JoJes/beHa) MO0J, NaX/bUBO CTaHJApP/U30BaHUM YCJIOBHMA,
ocurypasajyhu focieJHOCT U yIOpeAUBOCT NoJaTaka.

CBa Mepema Cy ClIpoBeZieHa yjyTpy TOKOM JIeTHer KapaTe KaMIla Koju je opraHusoBasia ®yno-Kan
KapaTe acouujanuja. AHTPONOMETPHUjCKA Mepewa Cy obyxBaTaja TeJleCHY BUCHHY (1iM), Koja je
J06ujeHa noMohy cTaHZapAU30BaHOTr cTaZuoMeTpa. Mepemwa cy 06aB/beHa yjyTpy Ha IPa3HOM CTOMaKYy
KaKo 6M ce MMHMMHU3MPAO NOTeHUUja/IHU YTUILAj HeJJaBHOT YHOCA XpaHe W CTaTyca XuJpaTauuje Ha
HcxoJie. YUeCHUIMMaA je HaJIOXKEeHO J1a Cce y3/iprKe 0Jf KOH3yMUpaka aJIkoxoJ1a WK KodperHa U 6aB/berba
O6MJI0 KaKBOM HWHTEH3MBHOM (QU3WYKOM aKTHUBHOUINY HajMame 24 caTa npe mpolleHe Kako 6u ce
ocurypajia ONTHMaJlHa CTaHJapJu3alyja U Ta4HOCT IPUKYIJbeHUX MNojaTtaka. CBa Mepema cy
06aBJ/beHA Y CKJIAly ca IpenopykKaMa npoussohada u npetxoaHuMm ctyaujama (CtojaHoBuh u ap., 2017;
Tockuh u ap., 2024). Mepema je 06aBUIM UCKYCHU UCTPAXKUBAYH.

CraTucTHU4YKa aHa/JIU3a

JlecKpUN'TUBHA CTAaTUCTHUKA je U3padyyHaTa 3a CBe U3MepeHe BapujabJie, YK/bydyjyhu MpoceyHy
BpegHocT (Mean), cranzapHy AeBujauujy (SD), MunuMante (Min) u MakcumaJsiHe BpeJHOCTH (Max) u
koepunjeHT Bapwujauuje (cV%). HuBo BanmugHoctu OMRON ypebaja je oapeheH kopuinhemem
[lupcoHoBor kKoedunUjeHTa Kopesanuje (r) Ha ocHOBY mopebemwa ca pesyaratuma InBo-dy 270.
Koepunujent aerepmuuanuje (r’) u merosa jegHadMHa Ccy Takohe NpHMKasaHM Ha ,TadKacTHUM
JujarpaMyuMa“ Kako 64 ce U3pas3uo yAeo 3ajeJHUUKe BapyjaHce udMehy ypebhaja. JaunHa koeduigjeHaTa
KopeJialljje je HHTepIpeTHpaHa npemMa Kiacudukanujyu Kojy cy npeanoxuau Hopkins u cap. (2015):
TpuBHjanHa (< 0,1), mana (0,1), ymepena (0,3), Bucoka (0,5) u Beoma Bucoka (0,9). CtaTucTH4YKa
aHasiu3a je usspiueHa y SPSS 20 (IBM, byjopk, CA/l), fok cy rpaduLiu KperpaHe y IPOrpaMcKOM je3UKy
Python ([esnaBep, CA/).

PE3YJITATHU

[lapameTpu geckpuntusBHe ctaTucTuke (Mean, SD, Min, Max u cV%) 3a cBe Bapuja6uie (BM, BF u
SMM), MmepeHne cy nomohy Tpu paznuuuTa ypehaja 3a [ITK (InBody 270; Omron BF 511 u Omron Viva) u
npukaszanu cy y Tabesnu 1.

Ta6ena 1 PesyaTaTu AeckpunTUBHe cTaTucTUKe TpU ypebhaja 3a [ITK (InBody 270, Omron BF 511,
Omron VIVA) Bapuja6au BM, BF u SMM

Variables Mean SD Min Max cV%

BM (kg) 51 1765 26 99 3451
InBody 270  BF (%) 21 825 9 42 3917
SMM (%) 42 477 32 52 11.22
BM (kg) 52 1757 27 98 3391
Omron BF 511 BF (%) 20 784 7 40 3927
SMM (%) 35 455 19 44  12.93
BM (kg) 52 1753 26 99  33.90
OmronVIVA  BF (%) 24 791 6 41 3316

SMM (%) 34 287 32 38 8.33

[ITK - mpoueHa TesecHe Kommno3unuje; Mean - nmpoceyHa BpegHocT; SD -
CTaHZapJaH JieBUjanuja; Min - MUHMMasiHa BpeAHOCT; MaxX - MakKCHMasHa
BpeaHocT; cV% - koedunujeHT Bapujauuje; BM - TenecHa maca; BF - maca
TeJleCHUX MacTu; SMM - Maca ckeJieTHUX MUIIKha
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TaGesa 2 u rpadunu 1, 2 u 3 npukasyjy pesysrarte [IupcoHOBOr KoeduIHMjeHTa KopeJsaluje,
OZTHOCHO Kopesanujy usmehy napamerapa BM, BF u SMM Tpu mepHa ypebaja 3a nporieHy TeJieCHOT
cacraBa.

Ta6esna 2 KopesanyoHa MaTpulla aHAIM3WPAHUX BapHujabJid NPUCTYII/bEHUX TPEKO PA3TUIUTHUX

ypebaja 3a npoleHy TejieCHE KOMIIO3UILIHje

BM Omron BM Omron BF Omron BF Omron SMM Omron SMM Omron
BF511 (kg)  Viva (kg) BF511 (%) Viva (%) BF511 (%) Viva (%)
*kk kk
BM InBody r 1.000** 999 -
270 (kg) p 0.000 0.000
N 45 44
r 927** .652%*
g;g';g")dy p 0.000** 0.000**
0 N 44 30
*k _
SMM InBody r .690 - 0.073
270 (%) p 0.000 0.907
N 45 5

BM InBody 270 - TenecHa maca Mepena npeko Inbody 270; BM BF511 - TesiecHa Maca MepeHa npeko Omron BF511; BM Omron
Viva - bresiecHa maca MepeHa nnpeko Omron Viva; BF InBody 270 - maca TesnecHux mactu MepeHa npeko Inbody 270 BCA; BF
BF511 - maca TesiecHHux MacTu MepeHa npeko Omron BF511 BCA; BF Omron Viva - Mmaca TeJlecCHUX MacTyU MepeHa npeko Omron
Viva; SMM InBody 270 - ckeseTHa MuimrhHa Maca MepeHa npeko Inbody 270 BCA; SMM BF511 - ckeseTHa mumuhHa Maca
MepeHa npeko Omron BF511 BCA; SMM Omron Viva - ckesieTHa MuiurhHa Maca MepeHa npeko Omron Viva; r - KopesJanuoHH
KoeUIUjeHT; p - CTaTUCTHYKA 3Ha4YajHocT; N - 6poj mojaTaka

TeMe/bHOCT HALIMX METO/A Mepeta je OUuIJielHa y pe3y/TaThMa I, I'2 U perpecuoHe jeJHaUuHe
Mepewa BM nomohy InBody 270 1 Omron BF 511 u uamehy InBody 270 u Omron Viva, nprkazaHOM Ha

rpaduky 1.

I'pa¢uk 1 I[loBezaHocT TesnecHe mace (BM) no6ujeHe npeko InBody 270 ca: BM go6ujeHUx npeko
OMRON BF 511 (A), OMRON VIVA (B)

40 A

35 1

BF Omron BF 511 (%)

15 4

10 A
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ZIS 3I0 3‘5 4I0
BF InBody 270 (%)

'paduk 2 mpuxkasyje pesyartare (I, r2 ¥ jelHAYMHY perpecuje) mapaMeTpy KOjU ce KOPUCTHU 3a
npotieHy TesiecHe MacTu (BF), koja je mepena nomohy InBody 270, Omron BF 511 u Omron Viva. Bpeau
HallOMeHYTH /1A je 3abesiexkeHa BUCOKa Be3a usmehy BF mpoiemeHor momohy InBody 270 1 Omron Viva,
HaJia3 Koju nobybhyje Hallle MHTepecoBamE U 103MBA Ha Aa/ba UCTPAKUBAA.
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I'pa¢uk 2 [loBezaHocT mace TesiecHUx MacTH (BF) no6ujene npeko InBody 270 ca: BF no6ujeHux
npeko OMRON BF 511 (A), OMRON VIVA (B)
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Ha kpajy, rpaduk 3 npukasyje r, r2 v jefHaunHy perpecuje SMM Bapuja6.ie mepeHe nomohy InBody
270, Omron BF 511 u Omron Viva. Beza usmebhy InBody 270 u Omron BF 511 SMM Bapwuaj6sie 6uia je
BHUCOKAQ, LIITO je 3HAa4YajaH HaJias. [loJljefHaKO UHTPUTAHTHO je J1a je 3abesiekeHa He3HAYajHA MHBEP3HA
kopesanuja uamehy InBody 270 1 Omron Viva 3a HCTy NpOMeHJbUBY.

I'pa¢uk 3 [loBezaHocT Mace ckesieTHUX Mulnnha (SMM) no6ujene npeko InBody 270 ca: SMM
nobujenux npeko OMRON BF 511 (A), OMRON VIVA (B)
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AUCKYCHJA

OBoO HCTpaKUBameE je MMaJio 3a LWJb Aa NpoleHu BaauaHocT ABa Tuna OMRON BIA (BF 511 u VIVA)
y nopebewy ca InBody 270 kox kaparucra. 'eHepasiHo roBopehwu, ouekuBasio ce jja he oBu Hajsasu
npykuty yBuJ y npuMen/buBocT OMRON aHanuzaTtopa 3a [ITK y cnopTckuM ycioBUMa U OTKPUTH
NOTeHLMja/iHe HENIPaBUJIHOCTU y Mepemby llapaMeTapa cacTaBa TeJla Kao IITO Cy NpoLeHaT TeJleCHe
MacTH U Mace ckejleTHUX Mulirha. KosiMko HaM je mo3HaTo, OBO je IpBa CTY/JHja KOja je UCTpaxkuBaJja
BasuAHOCT Ba pasiudrta OMNON BIA, y mopehewy ca InBody 270.

Pe3ysTaTu cy mokasanu BHUCOKY KopeJsanujy u3Mehy CKOpo CBUX NpHMeEHEHHX MapaMeTapa TpH
pas/iMyMTa aHajM3aTopa cacTaBa Tesa. MehyTum, noctoje Mana oactynamka OMRON anHasnuzaTtopa
cacTaBa TeJia KaJia cy yrnopeheHu ca UPOKo KopultheHuM ,3/aTHUM cTanaapaoMm” InBody 270. [psBo,
BapujabJsia BM (Tj. TesiecHa Maca) je npouemweHa nomohy gsa OMRON ypebaja 3a [ITK u ynopehena ca
pesyatatuma InBody 270. Pe3yataTu cy nokasanu ga cy o6a OMRON ypebaja 6usia ckopo caBpilieHo y
kopesanuju ca InBody 270 (BF511: r = 1.000, r2=1.000; Viva: r = 0.999, r2 = 0.998). Y cayuajy Bapujab.ie
BF (Tj. Tes1ecHe MacTH), moBe3aHOCT je 6usa Masio Apyradrja. OMRON BF511 u InBody 270 cy noctur/iu
HM3y3eTHO BHCOKe BpeAHOCTH KoeduumjeHTa Kopeaauuje (r = 0.927, r2 = 0.859), nok cy OMRON Viva u
InBody 270 noctursau Bucoky kopenanujy (r = 0.652, r2 = 0.425). KoHauHo, kajia je y nutawby SMM (Tj.
Maca ckeJsieTHUX MuIiuha), yaeo ucte BapujaHce usmehy OMRON BF511 u InBody 270 6uo je 46% ca
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BHCOKOM KopesanujoM (r = 0.690,r2=0.476),a OMRON Viva 1 InBody 270 6uu cy 06pHYTO ¥ yMepeHO
noBe3aHu (r = -0.073, rz2 = 0.005). OBU pe3yJTaTH HeJIBOCMUCIEHO yKa3yjy Ha To Ja OMRON BIA Hucy
yckaabenu ca InBody 270 kajia je y nuTawy npoueHa BF (Mace TesiecHux MacTu), a mnoce6Ho SMM (Mace
ckeJieTHUX Muiinha). Mopa ce uctahu Jia mocToje o4urJeHe pasJjvke y NpelU3HOCTH usmehy aBa
OMRON aHaJsin3aTopa cactaBa TeJa, jep je OMRON BF511 6uo npeuusuuju ogq OMRON Viva y cay4ajy
napametapa BF u SMM.

HepaBHe cTyauje moTBphyjy BaXKHOCT TeJieCHOT cacTaBa 3a KapaTucTe, jep MopdoJoruja urpa
K/bYYHY YJIOTY y HUXOBUM HU3BohaykuM NepdopMmaHcama. OBU CHOPTUCTH UMaAjy TeHJEeHLHUjy [Ja
NI0Ka3yjy HWXKM NpoLleHaT TeJleCHe MacTH M Behy 6e3-MacHy Macy y nopebemwy ca cnopTUCTHMa U3
JPYTHX CIOPTOBA, LITO je y CKJaJy ca NOTpe6OM 3a BUCOKMM HMBOOM Gp3uHe U cHare. Ha npumep,
ctyauja Genton u cap. (2017) oTkpuJa je la KapaTUCTU FreHepasHO MOoCeayjy ONTHUMAJIHY PaBHOTEXY
MyumrhHe Mace U TejlecHe MacTH, WITO UM oMoryhaBa Ja M3BOJe IOKpeTe BHCOKOI WUHTEH3UTeTa
notpe6GHe 3a TakMHu4Yele. CiimdHOo ToMe, Gaba u cap. (2015) cy ucTakiu Jia cy pasJiuKe y TeJIeCHOM
cactaBy usMebhy cnopTucTta y 60puJadyKUM CIOPTOBUMA U OHUX Y HE60POEHUM JJUCLUIIIMHAMa 4YeCTo
NoBe3aHe ca NoTpe6oM 3a 6p3UM, EKCIJIO3UBHUM aKljdjamMa y 60puJIayKMM CIIOPTOBUMa.

Mepemwe TesiecHOr cacTaBa je OJi BHTAJHOT 3Hauyaja 3a pasyMeBame (U3UOJIOIIKOT CTama
CIOPTHUCTA, YK/bYUyjyhu U kapaTucte. MeToze nonyT ypehaja 3a I[ITK yecto ce kopucTte 360r cBoje
CIIOCOGHOCTHU Ja Npyxe 6p3e U Moy3JaHe MpoleHe Mace MacTU U MUlIMhHe Mace. UcTpakuBamwa cy
nokasajsa jaa je ypebaju 3a [ITK cy mpakTtuyaH ajaT 3a npaheme TeJeCHOr cacTaBa y 60pOGeHUM
CIIOPTOBUMa, jep TayHO OJpakaBa NpOMeHe y AUCTPUOYLMjU MacTU U MULIKha, LITO je K/bYYHO 3a
ontumuzanujy nepopmancu (Thurlow et al., 2017). Ha npumep, Leahy et al. (2012) nokazanu cy aa cy
ypebaju 3a IITK Benukoj kopesaiuju ca NpelU3HUjUM MeTOoJaMa Kao IITO je JABOeHepreTCKa
penzreHcka ancopnuuomeTtpuja (DEXA), koja ce cMaTpa 3J1laTHUM CTaHZAp/lOM 3a MPOLEHY TeJleCHOT
cacTasa.

Ynotpe6a ypehaja 3a [ITK koa kapaTucra nokasaja ce KOpUcHOM 3a Npahemwe mMuinnhHe mMace U
NpoLeHTa MacTH, Npy»ajyhu 3HavajHe yBU/le Y (bUXOBY CIPEMHOCT 3a TakMU4ueme. lllTaBuile, ypehaju
3a [ITK mory ga mpolieHe AUCTPUOYLHjY BOJie y TeJly, IITO je BaXKaH aCleKT CTaTyca xXujpaTaldje
CcriopTHcTe. Y 60pU/IaYKUM CIOPTOBUMA, I'Zle paBHOTEXAa TEYHOCTH JUPEKTHO YyTUYe Ha U3BOLIAYyKe
nepdopmaHce, npahemwe xuapaTralyje U cacTaBa Tesa K/bYYHHM Cy 3a 0obOe3behuBamwe onTHMalHUX
pesy/TaTa TOKOM TpeHUHra u TakMuuewa (Waki et al,, 1991). CTyauje nonyT OHUX Koje Cy CIPOBEJH
Stewart u cap. (1993) yka3syjy Aa ypebaju 3a I[ITK Hucy camo epukacan y Mepewy Mace MacTy Beh u y
npahemy npoMeHa y MUIIMNHOj Macu ¥ HUBOY XW/JpaTalyje TOKOM WHTEH3MBHHUX LJUKJIyCca TPEHUHT3,
IITO ra YUHU KOPUCHUM AJIaTOM 3a CIIOPTCKE HyTPULLMOHUCTE U TPEHEDE.

HepaBHa ucTpaxuBamwa cnpoBegeHa 2021. roguHe Harsacuia cy BpeaHocT ypebaja 3a IITK y
npahewy NpoMeHa TeJIeCHOT cacTaBa TOKOM Nepuoja TpeHUHra. [lokasana cy aa je ypebaju 3a IITK
Noy3JaHu ¥ edUKACHM MeTOAM 3a NpoLieHy MUIIMhHe Mace M NpOLEHTa MacTH KOJ, KapaTHUCTa,
nojp:kaBajyhu ujejy Aa je ojAp)kaBare ONTHMaJHe PAaBHOTEXe OBUX KOMIIOHEHTH HEOINXOJAHO 3a
NOCTHU3ake BPXYHCKUX U3Bohaukux neppopmancu (Stewart et al,, 1993). MebyTtuwm, ctyauja je Takobe
Ipr3Ha/a NoTeHLUja/IHe U3BOpe rpelllaka Npu Kopulthewy ypehaja 3a I[ITK, noce6bHo koj cnopTrcTa
ca BeJMKHM OGHMMOM TpeHMHIra WM HUCKUM HHUBOOM TeJleCHe MacTH, LITO Cyrepuile norpeby sa
NaK/bUBUM TYMauemheM pe3yJiTaTa.

[1aBHO orpaHuyeme HCTpaKUBalka je HEAOCTYNHOCT MOY3[aHOCTH, jep HHUCMO CIOPOBEH
HCIIUTHBake NMOY3/JaHOCTH y TOKY JAaHa U HU3MeDy fgaHa. Takobe, oBy BpcTy cTyzauje Tpebaso 6u
IIOHOBUTH Ha pa3JIMYUTUM UCIMTAHULMMa Y BE3U Ca y3pacTOM U TPeHaXXHUM UCKYCTBOM, IITO 6U MOTJIO
JOMPUHETH TeHepaau3alujy cajlallilbuxX pe3yaTaTa.

3AK/bYYAK

Pe3ynTaTy cy mokasasu BHUCOKY Kopesalujy M3Mehy CKOpo CBUX MPUMEHEHUX IapaMeTapa TpHu
pas3/M4yuTa aHaju3aTopa cacTaBa Tesa. MehyTum, nocroje mana oactynavska OMRON aHanusaTopa
cacTtaBa Tesa KaJia cy ynopebeHM ca mupoko kopuiiheHuM ,371aTHUM crangapaoM“ InBody 270.
[loTpe6Ha cy aba UCTPAXKUBAKA, Ca PA3IMUUTHUM y30pLMMa YYEeCHHKA, KaKo 61 ce reHepaJrn30BaIu
pe3ysTaTy npuMeheHH y 0BOj CTyUju.
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VALIDITY OF TWO TYPE OMRON BODY COMPOSITION ANALYSERS IN KARATE
ATHLETES

Arsenijevi¢ Radenko, Utvi¢ Nikola, Markovi¢ Milan, Lili¢ Ljubisa, Stankovi¢ Veroljub

Abstract: The aim of this study was to examine the validity of two types of OMRON body composition analyzers (BF
511 and VIVA) in comparison with the InBody 270 body composition analyzer, in karatekas. The measurements were
performed during the summer national camp of the FUDO-KAN Karate Federation, and the sample of subjects included
20 men and 27 women (BH = 158 + 14.13 cm; BM = 51 + 17.29 kg; BMI = 20 + 4.01 kg/m?), and the following body
composition variables were used: body mass (BM), body fat percentage (%BF) and skeletal muscle mass percentage
(%SMM), which were estimated using all three body composition scales. Descriptive data (Mean, SD, Min, Max, cV%)
were provided for all variables and in the case of assessing all three above-mentioned body composition analyzers,
while the Pearson correlation coefficient (r) and the coefficient of determination (r?) were used to determine validity,
both OMRON body composition analyzers with the "gold standard” in assessing body composition which is InBody 270
scale. By applying the r and r? statistical tests, an extremely large correlation of BM InBody with BM OMRON (BF 511
-r=1.000,r?=1.000; VIVA - r = 0.999, r? = 0.998), an extremely large correlation of %BF InBody with %BF BF 511 (r
=0.927, r? = 0.859) and a large correlation of %BF InBody with %BF VIVA (r = 0.63, r? = 0.40), and finally, a large
correlation of %SMM InBody with %SMM BF 511 (r =0.652, r? = 0.425), and a moderate negative correlation of % SMM
InBody with %SMM VIVA (r = -0.073, r2 = 0.005) were observed Although websites selling OMRON body composition
analyzers claim that they are valid and accurate in assessing body composition, the results obtained clearly indicate
that there are certain deviations, especially when it comes to assessing skeletal muscle, when compared with the
InBody 270 body composition scale.

Key words: body mass, percent of body fat, percent of skeletal muscle mass, OMRON BF 511, OMRON VIVA
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ACUTE-TO-CHRONIC WORKLOAD RATIO AND INJURY RISK IN PROFESSIONAL
VOLLEYBALL: A TWO-MONTH MONITORING STUDY

Stefanovi¢ Zivota
Faculty of Sport and Physical Education, University of Pristina - Kosovska Mitrovica, Leposavi¢, Serbia

ORIGINAL SCIENTIFIC ARTICLE
DOI: 10.5937/ATAVPA25156S

Abstract: Monitoring training load is crucial for optimizing performance and minimizing injury risk in elite athletes.
The acute-to-chronic workload ratio (ACWR) has gained attention as a potential tool for managing training loads.
This study aimed to present ACWR in professional volleyball players and explore its relationship with injury
occurrence. Fifteen male professional volleyball players from a Turkish team were monitored over two months.
Training load was quantified using the rating of perceived exertion (RPE), recorded daily to calculate both acute (7-
day) and chronic (28-day) workloads. The ACWR was then computed weekly to assess fluctuations in training intensity.
Two players sustained injuries during periods of elevated ACWR, suggesting a potential link between rapid workload
increases and injury risk. When ACWR exceeded recommended thresholds (>1.5), injury occurrences aligned with
previous research indicating that sudden workload spikes may contribute to injury susceptibility. However, individual
variability and other contributing factors, such as biomechanical and physiological responses, must be considered. The
findings suggest that ACWR could be a useful tool for monitoring training loads and potentially reducing injury risk
in professional volleyball players. However, further studies with larger sample sizes and additional monitoring
methods are needed to establish definitive conclusions on its predictive validity. Implementing structured workload
management strategies may enhance performance while minimizing injury occurrence.

Key words: acute-to-chronic workload ratio, training load monitoring, injury risk

INTRODUCTION

Monitoring training load has become a central component of contemporary sports science,
particularly in elite team sports where athletes are exposed to high physical and physiological demands.
The primary objective of systematic workload monitoring is to balance training stimulus and recovery
to optimize performance while minimizing the risk of injury (Impellizzeri, Marcora, & Coutts, 2005). In
this context, the acute-to-chronic workload ratio (ACWR) has emerged as one of the most frequently
used models for interpreting fluctuations in training stress and identifying periods of potential
vulnerability among athletes (Gabbett, 2016).

Acute workload is commonly defined as the cumulative training load over a short period, typically
seven days, whereas chronic workload represents the average load accumulated across a longer period,
most often four weeks. The ratio between these two metrics provides insight into whether an athlete is
progressing through gradual, planned increases in workload or being exposed to sudden spikes that may
exceed their current level of preparedness (Hulin et al., 2016). Previous research has suggested that
excessive increases in ACWR—often operationalized as values exceeding 1.3 to 1.5—may be associated
with elevated injury risk, as the athlete may not have sufficient time to physiologically adapt to the rapid
change in training demands (Gabbett, 2016; Windt & Gabbett, 2018).

While ACWR has been widely studied in sports such as soccer, rugby, and basketball, far fewer
investigations have examined its application in volleyball. This is noteworthy given the biomechanical
and physiological complexity of the sport, which includes frequent jumping, rapid accelerations and
decelerations, high-impact landing actions, and repetitive overhead movements. These demands place
substantial stress on both the lower limbs and the shoulder complex, increasing the importance of
structured workload monitoring to support performance enhancement and injury prevention (Gabbett
& Domrow, 2007). Moreover, positional roles in volleyball differ markedly in their physical demands—
liberos, setters, middle blockers, outside hitters, and opposites each experience unique movement
patterns and load profiles—which further highlights the need for individualized and context-specific
monitoring approaches.

Despite its growing popularity as a practical monitoring tool, ACWR remains a topic of debate due to
methodological considerations, such as mathematical coupling and the variability of individual
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responses to training. Nevertheless, its accessibility and ability to capture rapid fluctuations in workload
have contributed to its widespread adoption among coaches, sports scientists, and performance staff
seeking early indicators of increased injury risk (Windt & Gabbett, 2018).

Given the growing importance of workload monitoring in elite volleyball and the limited empirical
evidence specific to this sport, additional research is needed to clarify how changes in weekly training
loads relate to injury occurrence in professional players. Therefore, the aim of this study was to monitor
the acute-to-chronic workload ratio over a two-month period in professional male volleyball players and
examine its relationship with injury occurrence.

METHODS

Participants

Fifteen professional male volleyball players competing in the Turkish national league participated in
this study. All players were members of the same professional club and were monitored continuously
over a two-month period during the competitive season. The sample included athletes from different
playing positions (setters, outside hitters, opposites, middle blockers, and liberos), all of whom were
healthy and actively participating in full training at the beginning of the monitoring period. Player
characteristics such as age, body mass, height, and playing experience were recorded as part of the
team’s standard profiling procedure; however, only workload data were used for the purposes of this
analysis. The study utilized workload information routinely collected as part of the club’s standard
monitoring process

Study Design

A prospective observational design was employed to monitor internal training load and calculate the
acute-to-chronic workload ratio (ACWR) over an eight-week period. Training sessions and matches were
tracked daily, and players independently provided subjective ratings of perceived exertion (RPE)
following each session. Weekly acute and chronic workloads were computed, after which ACWR values
were calculated and compared with the occurrence of injuries documented during the same period.

Rating of Perceived Exertion (RPE)

Internal training load was quantified using the session rating of perceived exertion (SRPE) method,
a widely validated and frequently used tool in team sports (Foster et al., 2001). Approximately 30
minutes after each training session or match, players provided an RPE score on the CR-10 Borg scale,
indicating their subjective perception of effort. Session load was calculated by multiplying RPE by
session duration (minutes): Session Load=RPExDuration (min).

All RPE data were collected individually to minimize peer influence and ensure independent
reporting.

Acute and Chronic Workload Calculation

Acute workload was defined as the total accumulated session load across the previous seven days
(7-day rolling sum). Chronic workload represented the mean session load over the preceding 28 days
(28-day rolling average). These time windows were selected in accordance with existing literature on
ACWR modeling (Hulin et al.,, 2016; Gabbett, 2016).

ACWR Calculation

The acute-to-chronic workload ratio (ACWR) was calculated using the rolling average model:
ACWR=Acute Workload (7-day)/Chronic Workload (28-day).

ACWR values greater than 1.5 were considered potentially indicative of rapid workload increases
and elevated injury risk, based on previous research in team sports (Gabbett, 2016).

Injury Definition and Recording
All injuries occurring during the monitoring period were recorded by the club’s medical staff as part
of routine medical oversight. For the purposes of this study, an injury was defined as any physical
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complaint resulting from training or match play that led to at least one day of modified, reduced, or
missed participation. Two injuries were documented during the two-month period, both occurring in
weeks characterized by elevated ACWR values.

Procedure

All training and match sessions were monitored daily by the coaching staff. RPE values were collected
using standardized forms after each session. Workload calculations and ACWR values were computed
weekly and aligned with injury records for descriptive analysis. No interventions were introduced;
players completed their usual training program designed by the club.

RESULTS

During the eight-week monitoring period, weekly acute and chronic workloads were successfully
calculated for all 15 athletes, allowing for the computation of ACWR values across the entire sample.
ACWR values fluctuated throughout the monitoring period, with several weeks showing moderate
workload changes, while two weeks demonstrated marked increases in the acute-to-chronic ratio,
exceeding the commonly referenced risk threshold of 1.5.

A total of two injuries were recorded during the study period. Both injuries occurred during weeks
in which players exhibited elevated ACWR values (>1.5), indicating a substantial rise in short-term
workload relative to the chronic load. No injuries were reported during weeks in which ACWR remained
at or below 1.5. These findings align with prior research suggesting that rapid increases in training load
may heighten the likelihood of injury.

To provide a clear overview of the relationship between ACWR ranges and injury occurrence in the
present study, a categorical summary is presented in Table 1.

Table 1 Injury Occurrence Relative to ACWR Categories During the Monitoring Period

ACWR range Weeks Injuries  Incidence

<1.0 Several 0 None
1.01-1.50 Majority 0 None
> 1.5 2 2 High

During the eight-week monitoring period, weekly acute and chronic workloads were successfully
calculated for all 15 athletes, allowing for the computation of ACWR values across the entire sample.
ACWR values fluctuated throughout the monitoring period, with several weeks showing moderate
workload changes, while two weeks demonstrated marked increases in the acute-to-chronic ratio,
exceeding the commonly referenced risk threshold of 1.5.

DISCUSSION

The primary aim of this study was to examine the acute-to-chronic workload ratio (ACWR) over an
eight-week period in professional male volleyball players and to explore its relationship with injury
occurrence. The results demonstrated that both injuries recorded during the monitoring period
occurred in weeks where ACWR values exceeded 1.5, whereas no injuries were observed in weeks with
lower or moderate ratios. Although the findings should be interpreted with caution due to the limited
sample size, they offer further support for the growing body of evidence suggesting that sudden
increases in training load may elevate injury risk in team sport athletes.

Previous research has consistently highlighted the association between rapid workload spikes and
injury incidence. Studies in rugby, soccer, and basketball have reported that ACWR values above
commonly cited thresholds—typically between 1.3 and 1.5—are linked to higher injury likelihood, as
athletes may be exposed to acute stress that surpasses their current level of physical preparedness
(Gabbett, 2016; Hulin et al.,, 2016). The present findings appear to align with this pattern, suggesting that
volleyball athletes may be similarly vulnerable when acute workloads rise faster than the chronic load
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can accommodate. Given the high biomechanical demands of repeated jumping, landing, and overhead
actions in volleyball, athletes might be particularly sensitive to abrupt workload escalations.

The absence of injuries in weeks where ACWR remained at or below 1.5 is also consistent with the
concept of the “training sweet spot,” a range in which workloads are sufficient to promote adaptation
without imposing excessive stress (Gabbett, 2016). Maintaining athletes within this workload window
has been proposed as an effective strategy for injury prevention, as it balances the need for performance
improvement with the protection of athlete health. In the present study, the majority of training weeks
fell within this moderate range, which may have contributed to the absence of injury during those
periods.

Although the ACWR model has been widely adopted in applied settings, recent literature has pointed
out conceptual and mathematical limitations. Critics argue that the ratio may oversimplify the
complexity of training load and that its predictive capacity may vary depending on the model used and
the characteristics of the sport (Windt & Gabbett, 2018). Moreover, individual differences—such as
training history, positional roles, neuromuscular resilience, and recovery capacity—can influence how
athletes respond to workload changes. For volleyball in particular, positional differences may play a
substantial role: middle blockers experience a high density of jumps, setters have unique movement
patterns, and libero players have different loading profiles than hitters. Such variability underscores the
importance of individualized monitoring.

Another important consideration is that workload measures based solely on RPE may not fully
capture the multidimensional nature of physical stress in volleyball. While RPE-based methods are valid
and practical, integrating additional metrics—such as jump count, external load from inertial sensors, or
biomechanical markers—could provide a more comprehensive understanding of how workload
influences injury risk. Future studies incorporating multiple monitoring tools may offer deeper insights
into sport-specific demands and adaptation patterns.

The primary limitation of this study is its small sample size and short monitoring period, which
restrict the generalizability of the findings. Additionally, injury occurrence was low, preventing more
advanced statistical analysis. Nonetheless, the clear pattern observed—injuries occurring only during
high-ACWR weeks—reinforces the practical value of monitoring workload fluctuations in elite volleyball
environments. Despite the limitations, the descriptive data provide meaningful insight into how sudden
workload increases may relate to injury risk in this population.

Overall, the findings of this study suggest that ACWR can serve as a useful tool for identifying periods
of heightened injury risk among professional volleyball players. Maintaining workloads within an
appropriate range and avoiding abrupt spikes may be an effective strategy for reducing injury incidence
and supporting consistent performance throughout the season.

CONCLUSION

The present study examined the acute-to-chronic workload ratio (ACWR) over an eight-week period
in professional male volleyball players and explored its relationship with injury occurrence. The results
showed that both injuries recorded during the monitoring period occurred exclusively in weeks where
ACWR exceeded 1.5, whereas no injuries were observed during weeks with lower or moderate workload
ratios. Although the study was limited by a small sample size and a low number of injuries, the findings
are consistent with previous research suggesting that abrupt increases in training load may elevate
injury risk in high-performance athletes.

These observations reinforce the practical importance of structured workload monitoring in elite
volleyball. Maintaining athletes within moderate ACWR ranges and avoiding sudden spikes in weekly
training load may support injury prevention and contribute to safer long-term performance
development. While ACWR alone cannot fully explain or predict injury risk, it represents a valuable and
accessible tool for coaches, sports scientists, and medical staff to identify potentially vulnerable periods
within the training cycle.

Future research should incorporate larger samples, longer monitoring periods, and multimodal
workload assessments—including both internal and external load metrics—to better understand the
complex interplay between training demands, adaptation, and injury in volleyball. Integrating such
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approaches may enhance the precision of load management strategies and further improve athlete
health and performance.
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ODNOS AKUTNOG I HRONICNOG OPTERECENJA I RIZIK OD POVREDE KOD
PROFESIONALNIH ODBOJKASA: DVOMESECNA STUDIJA PRACENJA

Stefanovi¢ Zivota

Sazetak: Pracenje opterecenja u treningu neophodno je radi optimizacije performansi i smanjenja rizika od povreda
kod vrhunskih sportista. Odnos akutnog i hronicnog optereéenja (ACWR) sve vise se koristi kao alat za upravljanje
optereéenjem. Cilj ove studije je da se predstavi ACWR kod profesionalnih odbojkasa i njegovu povezanost sa pojavom
povreda. Petnaest profesionalnih odbojkasa turskog kluba praceno je tokom dva meseca. Opterelenje treninga
kvantifikovano je putem subjektivhe procene napora (RPE), beleZene svakodnevno kako bi se izracunalo akutno (7
dana) i hroni¢no (28 dana) opterecenje. ACWR je racunat na nedeljnom nivou radi analize varijacija u intenzitetu
treninga. Dva igraca su zadobila povrede tokom perioda visokog ACWR, sto ukazuje na moguéu povezanost izmedu
naglih skokova u optereéenju i rizika od povreda. Kada je ACWR prelazio preporuceni prag (>1.5), uCestalost povreda
bila je u skladu sa prethodnim istraZivanjima koja sugerisu da naglo poveéanje opterecenja moze doprineti vecem
riziku od povrede. Medutim, individualne razlike i drugi faktori moraju se uzeti u obzir. Rezultati sugeriSu da ACWR
moZe biti koristan alat za pracenje opterecenja i smanjenje rizika od povreda kod profesionalnih odbojkasa. Ipak,
potrebna su dalja istraZivanja sa ve¢im uzorcima i dodatnim metodama pracenja kako bi se u potpunosti potvrdila
njegova validnost. Stratesko upravljanje opterecenjem moZe doprineti poboljsanju performansi i smanjenju
ucestalosti povreda.

Kljuéne reci: odnos akutnog i hronicnog opterecenja, pracenje opterecenja u treningu, rizik od povreda
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FOOTBALL PLAYERS

Utvi¢ Nikolal'™, Arsenijevi¢ Radenkol'=, Andonovgki Martin2'*', Prebeg Goran3'"/,
Aleksandrovi¢ Marko*
1Faculty of Sport and Physical Education, University of Pristina - Kosovska Mitrovica, Leposavi¢, Serbia
ZFaculty of Physical Education, Sport and Health, Ss. Cyril and Methodius University, Skopje, N. Macedonia
3Faculty of Sport and Physical Education, University of Belgrade, Serbia
4Faculty of Sport and Physical Education, University of Nis, Serbia

ORIGINAL SCIENTIFIC ARTICLE
DOI: 10.5937/ATAVPA25161U

Abstract: The aim of this study is to analyze the relationship between different body composition parameters and
handgrip strength in football players aged 11 to 15 years. Handgrip strength was measured using a dynamometer,
while body composition was assessed with three different devices: In Body, Omron, and Tanita. Body composition
parameters, including skeletal muscle mass, body fat percentage, body mass index, and segmental muscle distribution,
may significantly impact strength performance. The results of the study indicate a positive correlation between muscle
mass and handgrip strength. Players with higher muscle mass generally achieve greater handgrip strength values,
confirming the importance of muscle mass in the development of maximal strength. An increased body fat percentage
negatively affects handgrip strength due to an unfavorable distribution of mass relative to functional muscle power.
Furthermore, the distribution of muscle mass between the upper and lower extremities may influence the ability to
generate force during the dynamometer test. The findings of this study emphasize the importance of monitoring body
composition in football players to optimize strength training and improve overall performance.

Key words: body composition, muscle mass, body fat, handgrip strength, football players, athletes

INTRODUCTION

Body composition is considered one of the fundamental determinants of physical performance in
youth athletes, as it directly influences strength, endurance, motor coordination, and overall athletic
potential. In growing athletes, particularly those engaged in sports requiring repeated high-intensity
efforts such as football, optimal levels of skeletal muscle mass and controlled body fat are essential for
maintaining performance efficiency and reducing injury risk (Murtagh et al, 2018; Hammami et al,,
2020). Handgrip strength (HGS) is widely recognized as a simple, reliable, and valid indicator of overall
muscular strength in children and adolescents, and it has been strongly associated with maturation
status, neuromuscular development, and long-term athletic potential (Lima et al., 2020; Vicente-
Rodriguez et al., 2021).

Previous research demonstrates that higher muscle mass is consistently linked to superior strength
performance in youth populations, including young football players, where strength capacity directly
contributes to key actions such as tackling, shielding, and explosive locomotion (Deprez et al., 2015; Mala
et al., 2019). Studies have also shown that increased body fat percentage negatively affects functional
strength outcomes by imposing greater non-functional mass and altering movement mechanics (Matta
et al, 2020; Milanese et al, 2021). This is particularly relevant during puberty, when rapid
anthropometric and hormonal changes can produce substantial inter-individual variability in
performance.

In football-specific contexts, handgrip strength has been examined both as a predictor of general
neuromuscular ability and as a maturational marker, with evidence suggesting that stronger players
tend to perform better in sprinting, jumping, and change-of-direction tasks (Pefia-Gonzalez et al., 2019;
Silva et al,, 2021). Despite the extensive scientific attention directed toward body composition and
performance metrics in youth athletes, limited research has simultaneously examined the relationship
between body composition parameters and handgrip strength using multiple assessment technologies.
Considering that devices such as InBody, Tanita and Omron differ in their measurement algorithms and
segmental analysis capabilities, understanding their relevance in evaluating young football players is
critical for applied sports science practice.
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Given the need for evidence-based monitoring tools in talent development systems, investigating
how body composition parameters correspond to functional strength is essential for optimizing training
strategies and guiding long-term athlete development. Therefore, the aim of this study is to analyze the
relationship between body composition characteristics and handgrip strength in football players aged
11 to 15 years. Insights gained from this research may help coaches, conditioning specialists, and
practitioners adjust strength and conditioning programs to better support the physiological needs of
youth athletes.

METHODS

Participants

The study included 62 male youth football players, aged 11 to 15 years, recruited from regional
football academies. All participants had a minimum of two years of systematic football training and were
free from injuries or medical conditions that could affect strength performance or body composition
assessment. Prior to participation, written informed consent was obtained from the parents or legal
guardians of each athlete, and the study was conducted in accordance with the ethical principles of the
Declaration of Helsinki.

Study Design

A cross-sectional design was used to investigate the relationship between body composition
parameters and handgrip strength. All measurements were conducted during a single assessment
session under standardized laboratory conditions. Participants were tested individually and instructed
to avoid strenuous activity for at least 24 hours before testing.

Body Composition Assessment
Body composition was evaluated using three bioelectrical impedance analysis (BIA) devices to
ensure measurement reliability and cross-device comparison:
1. InBody 270 (InBody Co., South Korea)
2. Omron BF511 (Omron Healthcare, Japan)
3. Tanita BC-418 MA (Tanita Corporation, Japan)
All devices were calibrated before testing. Measurements included:
e Total body mass (kg)
¢ Body mass index (BMI)
o Skeletal muscle mass (SMM)
¢ Body fat percentage (BF%)
e Segmental muscle distribution (upper and lower limbs)
Participants were assessed barefoot, in light clothing, following a 3-hour fasting window as
recommended in pediatric BIA protocols.

Handgrip Strength Testing
Handgrip strength was measured using a Jamar hydraulic dynamometer, a validated and widely used
tool in pediatric strength assessment. The testing protocol followed the standardized procedure
recommended by the American Society of Hand Therapists:
o Participants were seated with the shoulder adducted and neutrally rotated.
e The elbow was flexed at 90 degrees, the forearm in a neutral position, and the wrist between
0-30° extension.
e Three maximal contractions were performed with the dominant hand, with a 60-second rest
between trials.
The highest value (kg) was used for further analysis. Handgrip strength is recognized as a reliable
indicator of overall muscular strength and maturation in youth athletes (Lima et al.,, 2020; Vicente-
Rodriguez et al., 2021).
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Procedures
All testing was supervised by trained evaluators with experience in pediatric strength and body
composition assessment. The testing order was identical for all participants:
1. Body composition (InBody — Omron — Tanita)
2. Five-minute standardized warm-up (light jogging and mobility exercises)
3. Handgrip strength testing
Participants were instructed to maintain normal hydration throughout the testing day.
Environmental conditions (temperature 22-24°C) were kept constant.

Statistical Analysis
All data were analyzed using SPSS 26.0 (IBM Corp., USA). Descriptive statistics (mean = SD) were
calculated for all variables. Pearson correlation coefficients were used to evaluate relationships between:
e Handgrip strength and skeletal muscle mass
Handgrip strength and body fat percentage
Handgrip strength and BMI
Handgrip strength and segmental muscle distribution

RESULTS

The results of the study are presented in the following section and include descriptive characteristics
of the participants, as well as correlation analyses examining the relationship between maximal handgrip
strength and selected body composition parameters. All findings are displayed through summary tables
and graphical illustrations to facilitate interpretation.

Figure 1 Relationship between maximal handgrip strength (Fmax) with total body water (TBW) and
body mass (BM)
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Legend: Fmax - maximal handgrip strength; TBW - total body water; BM - body mass.

The correlation analysis revealed notable relationships between maximal handgrip strength and
basic body composition indicators. Total body water demonstrated a strong positive correlation with
Fmax (r = 0.78; r* = 0.61), indicating that higher levels of lean, hydration-related tissue are closely
associated with improved strength performance in young football players. Body mass also showed a
moderate positive correlation with handgrip strength (r = 0.56; r* = 0.31), suggesting that overall mass
contributes to strength output, but to a lesser extent than lean tissue components. These findings
highlight that increases in functional, non-fat tissue appear to be more influential for maximal grip force
than increases in total body mass alone.

The analysis revealed a markedly different contribution of fat-free and fat mass to maximal grip
performance. Fat-free mass showed a robust positive correlation with Fmax (r = 0.78; r* = 0.61),
indicating that increases in structurally and metabolically active tissue substantially enhance the ability
to generate maximal force. This finding aligns with established physiological principles suggesting that
neuromuscular capacity is largely driven by the quantity and functional quality of lean mass.
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Figure 2 Relationship between maximal handgrip strength (Fmax) with fat-free mass (FFM) and body
fat mass (BFM)
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Legend: Fmax - maximal handgrip strength; FFM - fat-free mass; BFM - body fat mass.

In contrast, body fat mass exhibited no association with handgrip strength (r = -0.01; r? = 0.00). The
absence of a meaningful relationship suggests that adipose tissue does not contribute to force production
and may represent non-functional load with no influence on upper-limb strength in this age group. These
results emphasize the dominance of fat-free tissue in determining maximal isometric strength during
early and mid-adolescence.

Figure 3 Relationship between maximal handgrip strength (Fmax) with body mass index (BMI) and
segmental skeletal muscle mass (SSM)
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Legend: Fmax - maximal handgrip strength; BMI - body mass index; SSM - skeletal muscle mass.

The findings reveal that BMI exhibits a strong positive association with maximal handgrip strength
(r = 0.78; r? = 0.61). Although BMI is a composite index that does not distinguish between adipose and
lean tissue, its strong correlation in this cohort likely reflects the predominance of muscle mass within
the developmental stage of these athletes. This suggests that higher BMI values in trained youth may be
indicative of increased functional tissue rather than excess fat.

Similarly, segmental skeletal muscle mass demonstrated an equally strong correlation with Fmax (r
= 0.78; r? = 0.61). This relationship underscores the importance of regional muscular development—
particularly in the upper body—for maximal isometric force output. Given that handgrip performance is
influenced by both local and systemic neuromuscular factors, the strong association with SSM highlights
the relevance of targeted muscle development during adolescence.

DISCUSSION

The primary aim of this study was to examine the relationship between body composition
parameters and maximal handgrip strength in young football players aged 11 to 15 years. The obtained
results consistently demonstrated that indicators of lean body composition—including total body water
(TBW), fat-free mass (FFM), skeletal muscle mass (SSM), and BMI (as an indirect anthropometric
marker)—show strong positive correlations with handgrip strength. In contrast, body fat mass (BFM)
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showed no association with strength output. These findings align with existing literature emphasizing
the essential role of lean tissue in the development of neuromuscular strength in youth athletes.

A key outcome of this study is the strong correlation between FFM and handgrip strength (r = 0.78),
indicating that increases in non-fat tissue are directly associated with greater force production. Similar
relationships have been reported in previous studies, where FFM has been recognized as a dominant
predictor of strength, power, and overall physical performance in young athletes (Mala et al., 2019;
Hammami et al.,, 2020). Vicente-Rodriguez et al. (2021) also reported that children and adolescents with
higher levels of fat-free mass exhibit significantly better performance in both isometric and dynamic
strength tasks, supporting the role of lean mass as a fundamental component of muscular function.

The results also showed a strong association between TBW and handgrip strength. Given that TBW
represents a major physiological component of fat-free tissue and reflects the hydration of metabolically
active compartments, this finding aligns with previous evidence suggesting that cellular hydration status
plays a significant role in muscle contractility and overall strength expression (Matta et al., 2020).
Adequate hydration and intracellular water content have been linked to improved muscular
performance, particularly in youth athletes undergoing rapid growth and tissue expansion.

Furthermore, skeletal muscle mass (SSM) demonstrated a strong positive correlation with Fmax.
This supports earlier findings indicating that regional and segmental muscle development, especially in
the upper extremities, contributes substantially to handgrip performance (Deprez et al., 2015; Pefia-
Gonzalez et al,, 2019). Since handgrip strength is influenced by both local muscle size and systemic
neuromuscular development, the strong relationship with SSM reinforces the importance of targeted
muscle development during adolescence.

Interestingly, BMI also showed a strong positive correlation with grip strength, which is consistent
with research suggesting that higher BMI values in athletic youth populations often reflect greater
muscle mass rather than excess fat (Milanese et al., 2021). In this study, the strong association between
BMI and Fmax likely reflects the developmental characteristics of football players, who typically
accumulate muscle mass due to regular training stimuli. This confirms earlier observations by Silva et
al. (2021), who found that BMI may serve as a practical, albeit indirect, indicator of physical performance
in adolescents involved in structured training programs.

In contrast, body fat mass demonstrated no meaningful association with handgrip strength. This
finding is consistent with prior research indicating that excess adipose tissue does not contribute to force
production and may even act as non-functional mass that impairs performance in certain motor tasks
(Murtagh et al, 2018). Milanese et al. (2021) similarly reported that higher body fat percentages
negatively influence strength, speed, and agility in young football players, reinforcing the concept that
adipose tissue plays no functional role in the development of muscular strength.

Overall, the results of this study support the conclusion that lean body components, particularly fat-
free mass and skeletal muscle mass, are strong predictors of handgrip strength in young football players.
Handgrip strength has been widely recognized as a reliable indicator of general muscular fitness and
maturational development (Lima et al., 2020), and the present findings further confirm its value in the
assessment of youth athletes. Given the substantial inter-individual variation observed in this age group
due to different maturation rates, the strong associations identified in this study highlight the
importance of continuous monitoring of body composition to optimize training interventions, talent
development, and long-term athletic progression.

These findings extend the current body of knowledge by simultaneously analyzing multiple body
composition technologies (InBody, Tanita, Omron) and revealing consistent correlations across different
measurement systems. This supports the practical application of BIA devices in sports settings where
rapid, non-invasive assessments are required.

CONCLUSION

The findings of this study indicate that lean body composition components—including total body
water, fat-free mass, skeletal muscle mass, and BMI (as an indirect anthropometric indicator)—are
strongly associated with maximal handgrip strength in young football players aged 11 to 15 years. These
results demonstrate that strength performance in this population is predominantly influenced by
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metabolically active and functionally relevant tissue, while body fat mass shows no meaningful
relationship with force production.

Given the importance of muscular development during adolescence, monitoring body composition
through reliable and accessible assessment tools provides valuable insights for coaches, conditioning
specialists, and practitioners working in youth football. The strong associations identified in this study
support the use of handgrip strength as a practical indicator of neuromuscular development and an
important component of talent identification and long-term athletic development. Future research
should explore longitudinal changes and the influence of maturation status to further clarify
developmental patterns in strength and body composition among youth athletes.
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POVEZANOST TELESNE KOMPOZICIJE I SNAGE STISKA SAKE KOD MLADIH
FUDBALERA

Utvi¢ Nikola, Aresnijevi¢ Radenko, Andonovski Martin, Prebeg Goran, Aleksandrovi¢ Marko

Sazetak: Cilj ovog istraZivanja je analiza povezanosti razlic¢itih parametara telesne kompozicije sa snagom stiska sake
kod fudbalera uzrasta od 11 do 15 godina. Snaga stiska sake merena je dinamometrom, dok su merenja telesne
kompozicije sprovedena koriséenjem tri razlicita uredaja: In Body, Omron i Tanita. Telesna kompozicija, ukljucujuci
misiénu masu , procenat telesne masti, indeks telesne mase i segmentnu distribuciju misiéne mase, moZe znacajno
uticati na performanse snage. Rezultati istraZivanja ukazuju na pozitivnu korelaciju izmedu misiéne mase i snage
stiska Sake. Igraci sa vecom misicnom masom u proseku postizZu vece vrednosti sile stiska, Sto potvrduje znacaj misi¢ne
mase u razvoju maksimalne sile. Povecan procenat telesne masti pokazuje negativan uticaj na snagu stiska zbog
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nepovoljne distribucije mase u odnosu na funkcionalnu misicnu snagu. Takode, distribucija misSicne mase izmedu
gornjih i donjih ekstremiteta moZe uticati na sposobnost generisanja sile tokom izvodenja testa na dinamometru.
Zakljucak ovog istraZivanja naglasava vaznost pracenja telesne kompozicije fudbalera kako bi se optimizovao trening

snage i poboljsale ukupne performanse.
Kljucne reci: telesna kompozicija, misicna masa, telesna mast, snaga stiska, fudbaleri, sportisti
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Abstract: Gender inequality in handball operates through three interconnected mechanisms that shape the
development, performance, and health of female athletes. Direct discrimination appears in unequal salaries, visibility,
and media investment, reflecting long-standing norms that privilege men's sport. Institutional discrimination is
embedded in resource allocation, as women’s teams receive limited access to high-quality training facilities, medical
support, and experienced coaching staff, restricting both performance optimization and career sustainability.
Epistemic discrimination, the systematic exclusion of female athletes from sports science research, results in training
models, injury-prevention protocols, and recovery practices derived primarily from male physiology. Consequently,
female handball players train and recover under conditions misaligned with their biological profiles, increasing injury
risk and slowing long-term development. Recognizing that these forms of discrimination reinforce one another, the
paper argues that achieving equality in handball requires coordinated structural change across financial,
organizational, and scientific domains.

Key words: women’s handball, gender pay gap, media representation, resource allocation, research bias

INTRODUCTION

Handball is a high-intensity intermittent team sport that requires a combination of explosive
strength, speed, repeated sprint ability, jumping, throwing precision, and advanced perceptual-motor
coordination (Aksovi¢ et al., 2021; Ili¢, 2015; Ili¢ et al., 2023). The game alternates between phases of
maximal physical effort, such as accelerations, rapid changes of direction and vertical jumps, and periods
of lower-intensity movement (Pdvoas et al., 2012). Because of these physiological demands, long-term
athletic development in handball requires structured planning, especially during adolescence, when
biological maturation and growth rates differ considerably both among individuals and between sexes
(Filipovi¢ et al., 2019). Although handball has historically been perceived in Europe as a predominantly
male sport, female participation has substantially increased in recent years, and women'’s leagues are
steadily evolving toward a faster and more physically demanding style of play (Florin et al., 2023;
Michalsik & Aagaard, 2015). As visibility grows, gender-based disparities in resources, representation,
and scientific knowledge have become increasingly apparent, positioning handball as a relevant case
study for examining structural gender inequality in sport.

One of the most persistent indicators of gender inequality in handball is the imbalance in scientific
representation. A recent scoping review demonstrated that only 16.2% of studies using wearable
technology to monitor training load in team sports included female athletes, while over 80% were
conducted exclusively on men (Benson et al., 2020). This research gap means that many evidence-based
recommendations for performance optimization, injury prevention, and workload management in
women’s handball are extrapolated from male data (Elliott-Sale et al., 2021; Emmonds et al., 2019). As a
result, female athletes often train under methodologies that do not reflect sex-specific physiological
characteristics.

Despite progress in participation rates, women now hold approximately 38% of all handball licenses
in major European federations such as France and Spain (CSD, 2023; INJEP, 2023), substantial disparities
remain in visibility and financial support. For example, the 2022/23 Women’s EHF Champions League
attracted 9.3 million broadcast viewers, compared to 81 million viewers of the men’s edition, a nearly
nine-fold difference (EHF, 2024a). Budget analyses show the same imbalance: the average operational
budget of a top-tier French men’s handball club exceeds €5.5 million, whereas women'’s leagues operate
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with a fraction of that amount, often limiting access to professional infrastructure and full-time staff
(Ayucar-Sanchez et al., 2024).

Gender stratification in sport is grounded in what Coakley (2021) terms orthodox gender ideology,
which assumes that biological sex represents a natural and fixed division between men and women, and
that each category is associated with specific social roles and physical attributes. In sport, this ideology
becomes visible through the classification of certain disciplines as “male” or “female,” shaping public
perception, investment patterns, and institutional decisions regarding resource allocation.

Two sociological frameworks are particularly useful for explaining how these inequalities persist.
Hegemonic masculinity theory (Connell & Messerschmidt, 1995) posits that societies construct
hierarchies of masculinities in which the dominant form is linked to strength, aggression,
competitiveness, and physical dominance, traits that align closely with handball’s symbolic identity.
Gendered organization theory (Acker, 1990) argues that institutions embed gendered assumptions into
their structures, procedures, and language, thereby systematically privileging men even when
organizational practices appear neutral.

Direct discrimination is reflected in unequal pay, prize money, sponsorship structures, and media
coverage. While several women’s sports have undergone rapid professionalization, elite female handball
players continue to receive significantly lower salaries and reduced exposure relative to male athletes
(Fink, 2015). Viewership data from the 2024 Men's European Championships, over one million in-arena
spectators, 45 million television viewers, and 400 million digital interactions—highlights the magnitude
of this divide (EHF, 2024b).

Indirect discrimination emerges through structural mechanisms that are formally gender-neutral
but systematically generate unequal opportunities. These include prioritizing men’s competitions in
scheduling, investing more heavily in male coaching development, and distributing federation funds in
ways that favour men’s leagues. Because elite handball requires specialized strength and conditioning
support, performance-tracking technology, and expert staffing, unequal distribution of institutional
resources directly constrains the professional development of women'’s teams (Cooky & Messner, 2018).

The most overlooked but potentially most consequential form is epistemic discrimination, the
exclusion of women from the scientific evidence used to design training and medical practice. Due to
insufficient female-specific research, coaches frequently rely on male-derived models, despite known
sex differences in muscle morphology, hormonal regulation, fatigue profiles, and injury risk (Elliott-Sale
et al, 2021; Tingelstad et al.,, 2023, Ili¢ et al., 2025). This knowledge gap produces a silent but systemic
disadvantage that shapes every stage of women's athletic development.

The aim of this paper is to identify and critically analyse how gender inequality manifests within the
sport of handball across three interconnected dimensions: direct discrimination, institutional
discrimination, and epistemic discrimination. By synthesizing existing scientific evidence, the study
seeks to demonstrate how these structural mechanisms influence the visibility, development, and
performance of female handball players, and to highlight the consequences of relying on male-based
research models when formulating training guidelines and performance standards in women'’s handball.

METHODS

This study was conducted as a narrative literature review with the aim of synthesizing current
scientific knowledge on gender inequality in handball. A narrative approach was selected because it
enables the integration of heterogeneous sources, including empirical studies, theoretical frameworks,
and institutional reports, which is necessary for addressing a complex and multidimensional
sociocultural issue such as gender discrimination in sport (Snyder, 2019). The literature search was
carried out in four major scientific databases (Scopus, Web of Science, PubMed, and SPORTDiscus),
complemented by official documents published by the European Handball Federation, International
Handball Federation, and national handball governing bodies.

The search strategy included combinations of keywords related to handball, gender inequality,
women in sport, athlete development, and research bias. Only peer-reviewed publications, theses, and
institutional reports published in English between 2010 and 2025 were considered. Studies were
included if they addressed gendered aspects of handball in relation to performance, visibility,
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institutional structures, or research representation. Works without methodological rigor or those not
distinguishing between male and female athletes were excluded.

All relevant sources were screened and analysed through an interpretative, thematic lens, guided by
the conceptual distinction between direct, institutional, and epistemic forms of discrimination. This
analytical structure allowed for the identification of recurrent mechanisms underlying gender inequality
in handball, as well as the recognition of knowledge gaps that continue to disadvantage female athletes.
Because the study relied exclusively on publicly available secondary sources, no ethical approval was
required.

MANIFESTATIONS OF GENDER INEQUALITY IN HANDBALL

Economic Disparities

Economic inequalities in handball represent one of the most visible forms of direct discrimination
against female athletes, as they manifest clearly in salary differences, club budgets, and the distribution
of prize money. Contemporary literature confirms that the gender pay gap is not limited to highly
commercialized sports but persists even in traditional European disciplines such as handball, which
possess strong institutional frameworks and long-standing competitive structures. Recent media
analyses show that female athletes, despite carrying identical training loads and operating under
comparable performance demands, continue to earn significantly lower incomes than their male
counterparts. Comparisons with other sports clearly demonstrate that economic inequalities have a
structural character. Research on economic inequality in professional basketball in the U.S. strongly
illustrates this mechanism: the minimum salary in the NBA is 15.76 times higher than the minimum
salary in the WNBA, the maximum salary is even 206.72 times higher, while the average salary is 79.77
times higher. This results in a gender pay gap of 98.75%, meaning that women earn only 1.25% of the
male average (Bacova, 2021). These data clearly show that extreme salary gaps do not reflect differences
in athlete performance but rather institutional mechanisms of resource distribution and historical
patterns of valuing men's sports. Similarly, in English football, Premier League players earn over sixty
times the weekly salary of athletes in the Women’s Super League, reflecting a persistent structural
imbalance in financial investment and valuation (Poppelwell-Scevak, 2022). Even in tennis, a sport often
cited as a model of gender equality, total annual income remains substantially skewed toward men
(Flake et al,, 2013). Recent data further indicate that in semi-professional sport, where overall salaries
are much lower, the gender pay gap still reaches 14.5% (Wicker et al., 2021), highlighting the persistence
of economic discrimination even in contexts where market logic should not be dominant.

A similar pattern is observed in European handball. Analyses of the financial structure of handball
leagues reveal that men’s competitions accumulate significantly higher levels of capital, resulting in
higher salaries, more robust sponsorship contracts, and greater availability of professional support
services. Budgets of elite men’s clubs commonly reach several million euros, approximately €5.5 million
in the French league, €4.5 million in the German league, and around €1.3 million in the Spanish league
(Ayucar-Sanchez et al.,, 2024). In contrast, women'’s clubs operate with considerably more limited
resources, which affects the degree of professionalization, staffing capacities, and contractual stability.
These disparities also contribute to a reduction in competitive balance, particularly in leagues where
only a small number of well-funded women’s clubs consistently dominate. This was confirmed in a recent
15-year analysis of four major European handball leagues (Aydcar-Sanchez et al., 2024).

Although arguments frequently rely on differences in revenue and popularity between men’s and
women'’s leagues, data from the European Handball Federation demonstrate that the gap in media
exposure and financial investment is considerably larger than market criteria would suggest. According
to the EHF report (2024), the men’s EHF Champions League attracted approximately 81 million viewers
in the 2022/23 season, while the women’s competition recorded 9.3 million. While differences in
viewership exist, investment in marketing and production resources fails to reflect the actual potential
of women’s handball, especially given that digital platforms consistently show high engagement for
women’s teams and players. The persistent lack of financial investment reinforces a self-perpetuating
cycle: limited economic support lowers the professional standards and public visibility of women’s
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handball, which is then used as justification for the continued unequal distribution of financial and media
resources.

The literature clearly emphasizes that such disparities do not stem from performance-based factors
but from historically shaped norms of valuing sport. A recent study by Meier et al. (2025) shows that
media narratives most commonly frame the gender pay gap as “unfair,” yet proposed solutions remain
primarily market-oriented, suggesting that women’s sport must become commercially competitive
before equal compensation can be justified. This narrative disregards the fact that men’s sports have
benefited from decades of institutional privilege, media investment, and infrastructural support, while
women'’s sports have been systematically marginalized. As a result, female handball players are placed
at a structural disadvantage, as they are expected to meet a standard of commercialization that men’s
sports achieved due to long-standing advantages.

The study by Ayucar-Sanchez et al. (2024) further confirms that unequal investment has direct
sporting consequences. Women’s handball leagues exhibit higher concentration of success and fewer
teams competing at the top level, a pattern linked to lower budgets and limited funds available for talent
development. Thus, financial inequality becomes a performance-related inequality, directly influencing
professional growth, training quality, and the overall sustainability of athletes’ careers.

Economic disparities are the core problem because they have shaped how handball develops over
time. Women's clubs simply don't have the financial resources that men's clubs do, and this is ultimately
why women's handball remains marginalized. This inequality operates at two levels: at the professional
level, where salaries and prize money are significantly lower, and at the youth development level, where
training conditions are inadequate and investment in talent development is minimal. The outcome is an
uneven development of the sport overall and unstable careers for female athletes.

Media Representation

Female athletes receive considerably less media attention than male athletes. Research (Bruce, 2016;
Cooky et al., 2015; Cooky et al., 2013) indicates that the disparity arises not only in the volume of
coverage but also in its framing. Media narratives frequently emphasize women athletes’ appearance,
emotional expressions, and personal lives, whereas men are predominantly portrayed through their
athletic performance, tactical competence, and competitive achievements. This differentiation produces
tangible effects. Female athletes are often mediated through male figures—such as coaches, partners, or
commentators—rather than being represented as autonomous professionals. Salido-Fernandez and
Muifioz-Muiioz (2021) examined this dynamic and demonstrated its influence on audience perception,
showing that women’s accomplishments are frequently interpreted as less significant. This constitutes a
form of marginalization driven by representational practices rather than overt exclusion.

Research focusing on European media further shows that women’s handball receives significantly
less broadcast time, fewer analytical segments, and far fewer prime-time placements compared to men’s
competitions, despite comparable or stronger competitive results among women'’s teams (Meier et al.,
2025). Limited media exposure consequently reduces the commercial value and public visibility of
female handball players.

Recent data from the European Handball Federation reinforce these findings, showing that the men’s
EHF Champions League attracted approximately 81 million viewers in the 2022/23 season, while the
women’s league reached only 9.3 million, illustrating a substantial gap in media reach and marketing
investment (EHF, 2024). This restricted exposure generates a self-reinforcing cycle: reduced visibility
limits audience engagement, which is then used to justify further unequal distribution of media
resources.

Differences are also evident in production quality. Men’s handball matches are typically broadcast
with higher technical investment, more experienced commentary teams, and superior production
standards, further reinforcing their perceived prestige. Achieving equitable conditions requires media
institutions to commit to proportional coverage, equal production standards, and improved promotional
strategies.

Although digital media offer alternative avenues for increasing visibility, allowing female handball
players and teams to communicate directly with audiences, these efforts still depend on institutional and
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sponsorship support (Galvan, 2021; Rogstad et al., 2024). Without such backing, digital engagement
cannot fully compensate for structural inequalities in mainstream media coverage.

Access to training facilities

Gender inequality in handball becomes particularly evident in how training facilities are distributed
and maintained. Men'’s teams routinely obtain preferential access to optimal training times and superior
sports venues, while women'’s teams are relegated to less favourable time slots, often late at night, or to
facilities of noticeably lower quality (UNI Europa Sport, 2024). Across various European leagues, notably
in Spain, Romania, and Poland, players describe situations in which they “train whenever the hall is
available,” leading to shorter, irregular practices and environments that hinder both technical and
tactical progression. Qualitative evidence further illustrates that women'’s teams are frequently situated
in halls with deteriorated floors, insufficient lighting, or minimal equipment, whereas men’s teams utilize
the main club facilities, which are fully resourced and professionally maintained.

This disparity is not merely logistical; it directly affects training quality, elevates injury risk, and
restricts long-term athletic development (UNI Europa Sport, 2024).

Medical support and healthcare provision in women’s handball

Parallel to broader financial and institutional disparities, women’s handball teams systematically
operate with reduced access to medical support, sport-specific health professionals, and modern
recovery technologies compared with their male counterparts. Evidence shows that women in
professional sport have significantly less access to qualified medical staff, including orthopaedic
surgeons, physiotherapists, strength-and-conditioning specialists, and team physicians, which directly
affects injury prevention, training quality, and recovery timelines (Crossley et al., 2025; Wilson et al,,
2023). While men’s teams typically employ specialists with advanced expertise and continuous medical
coverage, women’s teams often function with minimal or fragmented medical structures, reflecting long-
standing institutional bias in the allocation of funding and technical resources. These disparities are
reinforced by the historical underrepresentation of women in leadership positions across sports-
medicine organizations, such as the American Orthopaedic Society for Sports Medicine, where only 1 of
60 presidents has been a woman, perpetuating male-normed medical standards and practices (Sachdeva
etal, 2022).

Handball-specific research further demonstrates the concrete consequences of these systemic
inequalities. According to the UNI Europa Sport (2024) survey on working conditions in European
handball, women’s teams frequently lack on-site physicians, physiotherapists, and injury-prevention
staff; many clubs do not provide immediate medical supervision during training, and several players
report paying for their own rehabilitation or receiving delayed diagnostic evaluation. Additionally,
players from Spain, Poland, and Romania report significantly higher injury-related work absences, often
exceeding 40 days per season, alongside limited access to insurance, recovery equipment, and structured
rehabilitation programs. These deficits stand in stark contrast to men’s professional teams, which more
consistently employ medical personnel and maintain formalized injury-management protocols. The
European Handball Federation (EHF) has likewise recognized this structural gap, noting that women'’s
teams receive substantially fewer medical resources and less advanced monitoring technologies,
contributing to disproportionate injury burdens among female athletes (EHF Medical Commission,
2022).

As aresult, female handball players more frequently experience delayed diagnosis, inadequate injury
prevention, and non-individualized rehabilitation, which collectively increase the likelihood of reinjury
and prolong return-to-play timelines. Research highlights that limited access to gender-specific sports-
medicine knowledge, such as expertise in hormonal fluctuations, post-partum training, pelvic-floor
injuries, and sex-specific neuromuscular profiles—places women at a systematic disadvantage
compared with male athletes (Crossley et al., 2025). The lack of support staff, e.g., physiotherapists, S&C
coaches, is strongly associated with higher injury prevalence, greater cumulative load, and reduced
recovery quality throughout the season (Wilson et al.,, 2023). The combined effects of insufficient medical
investment, reduced availability of recovery technologies, and lower staffing levels create conditions in
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which women handball players face longer recovery trajectories, higher reinjury risk, and greater long-
term health burdens, demonstrating that medical inequality is a central structural component of gender
discrimination in the sport.

Coaching expertise and staffing imbalance

Structural gender inequality is deeply embedded in the distribution of coaching expertise within
European handball: elite and highly qualified coaches are significantly more likely to assume leadership
of men’s teams, while women'’s teams are systematically deprived of equivalent levels of professional
coaching staff. Research consistently demonstrates that men’s professional leagues offer substantially
higher financial compensation, better working conditions, and more stable contracts, which drives
experienced coaches to “migrate” toward men’s teams. As a result, women'’s teams frequently receive
coaches with shorter professional experience, lower levels of formal education, or those at the early
stages of their careers (LaVoi & Dutove, 2012; Norman, 2015). Importantly, this staffing asymmetry is
not attributable to the athletic quality of female players but to institutional practices that historically
associate “coaching prestige” with men’s sport. Within the European context, studies by Fasting and
colleagues reveal that women’s teams often rely on less-qualified coaches and have limited access to
ongoing professional development, which directly influences training planning, individualized
preparation, injury prevention, and long-term talent development (Pfister, 2010).

Empirical evidence specific to handball further confirms that structural inequality in coaching
expertise is particularly pronounced in women'’s leagues. The UNI Europa Sport (2014) analysis found
that women'’s professional handball clubs in Spain, France, Poland, and Romania frequently lacked access
to high-level licensed coaches, while men'’s clubs in the same countries employed more credentialed staff,
secured better contracts, and maintained greater professional stability. This deficit in coaching
specialization within women’s teams is strongly associated with lower financial investment, club
instability, limited training resources, and a systemic lack of support for women’s advancement in
coaching careers (Pfister, 2010). These inequalities produce measurable consequences: less-structured
training processes, reduced individualization, weaker load-monitoring practices, and slower
development of tactical and neuromuscular competencies among female athletes. Over time, this
contributes not only to reduced competitiveness of women’s clubs but also to increased injury risk and
decreased sustainability of professional athletic careers, demonstrating that coaching inequality is a key
mechanism through which gender discrimination is reproduced in handball.

Epistemic discrimination

Scientific knowledge in sport has been built primarily on male bodies. Epistemic discrimination does
not manifest as explicit prohibition but rather as systematic disregard for female physiology in research
design. Analyses of leading sports science journals show that only 4-13% of publications include
exclusively female participants, while over 70% of studies use male samples or mixed samples without
gender-specific analysis (Costello et al.,, 2014). The problem runs deeper than it appears: even when
women are present as research subjects, investigations routinely fail to control for menstrual cycle and
hormonal fluctuations. A systematic review of 299 sports medicine studies revealed a paradox, 71% of
participants were female, yet only 7% of studies were designed to examine sex differences, and none
controlled for hormonal status (Smith et al., 2022). This means women become visible as numbers but
remain invisible as biology. Literature on young athlete development demonstrates the same
asymmetry: systematic reviews of adolescent motor abilities predominantly analyse boys, while
dramatic physiological differences between ages twelve and sixteen remain unexamined and
unincorporated into training programs (Malina et al., 2004; Owen et al., 2020). The result is a global
"gender data gap" in sport, where the absence of female-specific findings produces the absence of female-
specific training models, which directly increases injury risk (Curran et al., 2019).

The epistemic lack of data has concrete consequences. Female handball players train according to
programs developed for the male body, periodization models, load protocols, strength testing, and even
injury prevention are all based on male physiology. Coaches have standards for men, and women fit into
those standards, without consideration of their distinct neuromuscular structure, different adaptation
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to intense training, or specific risks such as ACL injuries and pelvic floor dysfunction (Elliott-Sale et al.,
2021). The absence of female-specific science produces measurable harm: athletes receive inadequate
prevention protocols, recovery is designed without understanding hormonal change, and sports
physicians and coaches lack the foundation to comprehend menstrual cycle effects, RED-S syndrome,
iron deficiency, or postpartum adaptation (Smith et al., 2022). Women's handball pays the price. Young
handball players are prepared according to programs misaligned with their physiology, resulting in
higher dropout rates in adolescence, elevated injury rates in elite careers, and suboptimal early talent
development.

CONCLUSION

Gender inequality in handball emerges through three mutually reinforcing mechanisms that
permeate all layers of the sport. Direct discrimination manifests in unequal salaries, prize structures,
and the volume and framing of media exposure—visible disparities rooted in long-standing traditions
that prioritize men’s competitions. Institutional discrimination is embedded in organizational routines
that appear gender-neutral yet consistently produce unequal outcomes: disproportionate budget
distribution restricts women'’s access to high-quality facilities and confines them to less favourable
training times; medical and support staff remain concentrated in men’s programs; and coaching
expertise is drawn toward men’s leagues due to greater financial security and professional advancement.
The most pervasive form, epistemic discrimination, unfolds quietly through the dominance of male-
centred research in sports science. Because training models, injury-prevention guidelines, and
performance frameworks are largely derived from studies on male athletes, female handball players are
required to follow protocols misaligned with their physiological profiles, resulting in structural
disadvantages that shape their development, health, and long-term performance potential.

This knowledge gap produces a circular disadvantage: the absence of female-specific research
creates the absence of female-specific training models, which results in inadequate injury prevention,
prolonged recovery, and reduced optimization of performance.

These three forms of discrimination do not exist in isolation. Economic inequality produces
institutional inequality, underfunded women's teams cannot employ qualified medical staff or high-level
coaches. Institutional inequality perpetuates epistemic discrimination, under-resourced programs
cannot invest in research or implement gender-specific practices. Epistemic discrimination then
reinforces all previous forms, without scientific evidence of women's specific needs, decision-makers
justify continued underinvestment as a matter of "market logic" rather than institutional choice. The
result is that female handball players encounter systematic disadvantage at every stage of development:
inadequate training conditions in youth, insufficient medical support and coaching expertise in elite
careers, and recovery protocols designed for male bodies. The sustainability of women's professional
careers is compromised not by women's athletic capacity but by structural choices made at institutional
levels.

When structural barriers are dismantled, female athletes thrive. Addressing gender inequality in
handball requires intervention at all three levels simultaneously. Direct discrimination must be
confronted through equal pay policies and transparent media investment. Institutional discrimination
requires deliberate resource reallocation, equitable facility access, investment in medical staff, and
support for coaching development in women's leagues. Epistemic discrimination demands a
commitment to female-specific research, integration of gender-informed practices into training design,
and education of coaches and physicians in sex-specific physiology. Without action at all three levels,
inequality will persist because each form sustains the others. The task ahead is not to wait for women's
handball to become "commercially competitive" before offering equal support, but to recognize that
equal support is the precondition for competitive development. Structural change in sport requires
structural commitment.
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Abstract: The research examines the potential benefits and risks associated with incorporating field handball into the
training process in modern handball. The game of field handball, historically played on large outdoor pitches, offers
various advantages, including the development of motor skills, enhanced functional abilities, refined technical
execution, and psychological benefits through outdoor training. Players benefit from improved ball handling,
endurance, and mental resilience, alongside reduced injury risks. Training on grass surfaces promotes joint stability
and reduces overuse injuries often associated with repetitive training. However, there are inherent risks in
overemphasising the use of field handball in the training process. The larger playing field and different rules may
detract from technical and tactical skills specific to indoor handball, particularly spatial awareness and coordination
in limited manoeuvring spaces. Moreover, environmental factors such as prolonged sun exposure, high humidity, and
allergens pose health risks, including dehydration, respiratory and skin issues. Careful planning, including appropriate
timing of outdoor sessions and protective measures, can mitigate these risks. Despite these challenges, the strategic
incorporation of field handball into handball training programs presents a unique opportunity to enhance both
individual and team performance while diversifying traditional training methods.

Key words: field handball, outdoor training, physical preparation, motor skills, sports injuries

INTRODUCTION

Handball is one of the most widespread and popular team sports. Throughout its evolution, handball
rules changed several times, which directly affected the change in the structure of the game (1li¢, 2025).
Handball belongs to the group of polystructured sports, in which cyclic and acyclic movement structures
are equally represented (Bragazzi et al., 2020; Brankovic¢ et al., 2012; Vuleta & Milanovi¢, 2004). Namely,
handball, as rarely any other sport, contains almost all natural forms of movement that constantly
alternate such as running, jumping, pushing and landing (Buchheit et al., 2009; Chelly et al., 2010). The
results achieved by the most successful clubs and national teams in the world can be attributed to the
high level of preparation of handball players, who are subjected to a well-planned and organised training
process (Bjelica et al., 2012; Gémez-Ldpez et al., 2020). The long-term training process in handball leads
to the transformation of morphological characteristics, motor and functional abilities that are
responsible for achieving top results in the handball game (Pavlovi¢ et al., 2013; Pori et al., 2012; Spori$
etal.,, 2010). The training process is the continuous repetition and combination of planned exercises and
movements with the aim of adapting the body to the required demands (Fulgozi, 1994; Koprivica, 2013).
In the handball training process, physical preparation is one of the most important training areas, which
is supplemented by tactical, technical and psychological preparation (Bompa, 2000; Fulgozi, 1994;
Granados et al., 2008; Koprivica, 2013; Milanovi¢, 2010; Milanovi¢ et al., 2012; Stojanovi¢ et al., 2009).
According to Zeljaskov (2004), the physical preparation of athletes is defined as a complex process of
implementing various programs and means for the development, maintenance and improvement of
athletes' morphological characteristics, motor and functional abilities. Malacko (2002), Metvejev (2000)
and Jalolovich (2022) point out that the primary task of physical preparation is to improve training and
sports results by raising the basic and specific abilities necessary for handball.

The current iteration of handball is a modern version of field handball, the game that was played at
the beginning and middle of the 20th century, and was in many ways comparable to football (Ili¢, 2000;
Kamolovich, 2024). It was played on a grass surface whose field dimensions ranged from 90 to 100 m in
length and 55 to 65 m in width. With the introduction of indoor handball, interest in field handball
declined, which led to the need for its modernisation. Additional pair of parallel lines, which divided the
pitch into three parts, was introduced - defence, midfield, also known as central, and attack zone. The
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end zones were 35 m long, while the central zone length varied and depended on the length of the field.
The game was played between two teams of 11 players on the fields and two substitutes. At one time a
maximum of six attacking players could be in the attack zone, as well as a maximum of six players which
could occupy the defence zone. The goalkeeper's area was semicircular in shape with a radius of 13 m,
whilst the penalty was taken from a distance of 14 m. The ball could be held in the hands for three or six
seconds, depending on the rule, or it could be used for a maximum of three steps, after which the player
had to pass or dribble it. Unlike dribbling rules in indoor handball, players could dribble the ball once,
catch the ball and make three steps with it, after which they could dribble it again. The match consisted
of two halves lasting 30 minutes each for men and 25 minutes for women, with a 10-minute break
between halves. Progressive punishment in field handball was reflected in a five- or ten-minute
suspension, or in the case of the most serious violations, a sending-off for the rest of the game.

Because of the field handball specific rules and pitch size, training on a large pitch, on which a game
of field handball is played can, on the one hand, adequately implement existing training processes that
lead to learning and improving technical and tactical (TE-TA) skills of handball players, which could still
be applied in modern, indoor handball, and on the other hand, the supra-situational character of this
training can contribute to improving the standard or existing training process by introducing new stimuli
and on-field situations. The goal of this research is to ascertain the potential of integrating the game and
elements of field handball in the modern handball training process, with the aim of identifying the
potential benefits and risks of the implementation of this training method.

METHODS

This study was designed as a narrative literature review with the aim of synthesising current
knowledge on the integration of field handball as an outdoor training method within the handball
training process. A narrative approach was chosen because it allows the combination of heterogeneous
sources, including empirical studies on handball and other team sports, theoretical and methodological
texts on training, sports medicine literature, and historical accounts of field handball. This flexibility was
necessary due to the limited number of studies directly examining field handball and the
multidimensional character of the topic, which encompasses performance, psychological adaptation,
injury prevention, and environmental conditions.

The literature search was conducted in several major scientific databases (Scopus, Web of Science,
PubMed, and SPORTDiscus), supplemented by searches in Google Scholar and by reviewing reference
lists of key articles and books. In addition, relevant textbooks on sport training theory and handball, as
well as official documents and materials from handball governing bodies, were consulted to
contextualise the historical development and rules of field handball and its relationship to modern
indoor handball. The search strategy combined keywords related to handball, field handball, outdoor
training, grass surface, physical preparation, environmental conditions, psychological effects, and injury
prevention. For empirical training and sports medicine studies, the primary focus was on works
published from 2000 onwards, whereas no lower year limit was imposed on historical or conceptual
sources relevant to the origins and rules of field handball.

Studies and documents were included if they addressed at least one of the following areas relevant
to the potential implementation of field handball in training: (a) the physical, functional, or technical
development of handball players or athletes in comparable team sports; (b) the effects of outdoor or
natural-surface training on performance, health, or injury risk; (c) psychological or cognitive outcomes
associated with outdoor or nature-based exercise; (d) environmental and climatic factors (such as heat,
humidity, solar radiation, allergens, or altitude) that may influence training load and health in outdoor
settings; or (e) descriptions of field handball rules and playing characteristics with implications for
training design. Sources were excluded if they were unrelated to training and performance, did not
provide sufficient methodological information, or focused exclusively on indoor technical-tactical
analysis without relevance to outdoor or field-based contexts. red.
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BENEFITS OF THE FIELD HANDBALL TRAINING IMPLEMENTATION

The modern training process requires a very meticulous approach from the coach in its planning and
programming. Determining the impact of differently designed, planned and programmed handball
training programs on changes in morphological characteristics, motor and functional abilities in
different cycles of the training process is of great importance in order to maximise the training benefits.
The past research demonstrated the effects and impacts of various training programs that could be
applied to improve the characteristics and abilities of handball players (Buchheit et al., 2010; Gorostiaga
etal, 2006; Iacono et al., 2016). However, there is a lack of research related to the game of field handball
and its potential implementation in the indoor handball training process. The game of field handball
represents a specific situational and supra-situational training method that can be applied in the training
process. In addition to the training taking place outdoors, the implementation of field handball in the
training process of handball players has a number of positive benefits. Among them, the development
and improvement of general and specific motor skills, the development of functional abilities,
improvement of the players’ technique, as well as a positive effect on the psychological preparation of
handball players and the reduction of injuries.

One notable instance of field handball’s resurgence occurred during the COVID-19 pandemic when
health regulations prioritised outdoor, well-ventilated or isolated training environments (Ili¢ et al,,
2023c). Due to the large playing area of field handball and the inherent spacing between players, it was
an ideal method for maintaining training continuity while adhering to social distancing measures. This
demonstrates that field handball can serve as a valuable tool even in special circumstances.

Training outdoors, particularly on natural surfaces, offers a host of mental and physical benefits
(Pereira et al., 2024). Exposure to sunlight and fresh air improves mood, mental health, and cognitive
functioning while fostering social connection. Training in nature also boosts vitamin D levels and
attention capacity, which may indirectly contribute to better athletic performance (Valtueiia et al., 2014;
Krzywanski et al., 2016). Aerobic and anaerobic activities, which are dominant to field handball, enhance
the cardiovascular and respiratory systems. Playing on large, uneven outdoor fields promotes greater
muscular engagement, particularly for the legs and core, improving joint stability and reducing the risk
of injuries over time.

Altitude training, often utilised by athletes seeking to improve aerobic capacity, can be easily
integrated into field handball sessions. Moderate altitude training, commonly conducted at elevations of
1000-1500 meters, forces the body to adapt to lower oxygen levels, thereby enhancing oxygen
transportation and boosting endurance (Hamlin et al., 2018). The result is improved blood flow, muscle
oxygenation, and metabolic efficiency, all of which are vital for elite athletic performance (Billaut et al.,
2012). Training in the outdoor environment introduces external variables, such as temperature,
humidity, and altitude, which compel the body to adapt to fluctuating levels of oxygen and atmospheric
pressure (Aughey et al, 2013). Incorporating field handball into a preseason high-altitude training
program can bolster endurance and cardiovascular health. Athletes who train at higher altitudes often
experience physiological adaptations that translate into better performance in low-altitude
environments, providing an additional performance edge during the competitive season (Brocherie et
al.,, 2015).

Field handball also offers relief from the monotony of repetitive indoor training sessions. By engaging
in diverse and dynamic training on large, open fields, players avoid overuse injuries caused by repetitive
movements. The unpredictability of outdoor conditions challenges players to constantly adjust,
improving agility, balance, and coordination, which are crucial for optimal performance in modern
handball (Spasic et al., 2015; Chaabene et al., 2021).

A key advantage of field handball training is its impact on ball handling and passing skills. The grassy
surface, which is less predictable and offers higher resistance than indoor courts, challenges players to
focus on precise ball control, passing, and catching. The absence of adhesives like glue forces players to
develop superior hand-eye coordination and tactile ball control (Ili¢ et al., 2023a). The larger field
dimensions increase the distance between teammates, requiring more powerful and accurate throws
(Ili¢ et al., 2023b). The specific demands of field handball help players refine their technique, throwing
power, and tactical awareness.
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From a psychological standpoint, field handball creates unique cognitive challenges for players. The
larger playing surface and different environmental stimuli require players to solve tactical problems
quickly, enhancing their decision-making and spatial awareness (Ili¢, 2016). Additionally, the stress-
reducing effects of outdoor training, combined with the cognitive demands of the larger playing pitch,
foster improved focus, creativity, and mental resilience.

Field handball training has also been shown to reduce the risk of ankle and knee injuries. Teams that
incorporate outdoor grass-field training in their preseason preparation report fewer joint-related
injuries compared to teams that primarily train indoors. Grass surfaces provide a natural, softer landing,
which, combined with the uneven terrain, strengthens the muscles and tendons surrounding the joints.
This reduces the strain placed on joints during movement, effectively lowering injury rates over time.

POTENTIAL RISKS OF THE FIELD HANDBALL TRAINING IMPLEMENTATION

While field handball offers numerous advantages, it is essential to recognise and mitigate potential
risks. Excessive exposure of players to field handball training, especially during the competitive season,
may lead to the deterioration of technical and tactical abilities specific to indoor handball, such as spatial
awareness and timing on a smaller court. Training too frequently on large fields can reduce the efficiency
of group and team tactics.

Environmental factors, such as excessive sun exposure, present another risk (Snyder et al., 2020).
Direct sunlight during training can lead to skin and eye damage (Kohmura, 2021). To minimise this risk,
training sessions should be scheduled during periods of lower solar intensity, and athletes should be
encouraged to wear protective gear (Jablonski & Chaplin, 2010). Additionally, high humidity levels may
exacerbate the physiological strain during intense outdoor training sessions (Popovi¢ Ili¢ & 1li¢, 2022).
Finally, outdoor environments may expose athletes to allergens, which can impair respiratory function
and overall performance (Helenius et al., 2000; Katelaris, 2000).

CONCLUSION

The handball training process remains a key determinant of success in modern handball. A well-
structured, properly implemented training program significantly improves player performance and
reduces injury risk. Field handball, with its specific situational training methods, can serve as an effective
tool during physical preparation. The inclusion of field handball not only diversifies training stimuli but
also offers a range of physical and psychological benefits. Training in nature enhances functional and
motor skills, improves mental health, refines technical abilities, and reduces the occurrence of injuries.
By thoughtfully incorporating field handball into the training process, handball teams can improve
player development while optimising both individual and team performance.
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Abstract: Football requires a high level of physical conditioning, and key fitness components directly influence player
performance. Aerobic endurance enables players to maintain a high game intensity and recover more quickly, while
anaerobic strength is crucial for executing explosive movements, sprints, and direction changes. The aim of this
research was to examine the influence of different physical components of fitness—strength, endurance, speed, and
flexibility—on the performance of football players. The systematic review was conducted using relevant scientific
databases, including PubMed, Scopus, Web of Science, Google Scholar, and SportDiscus, to encompass the most recent
and relevant studies in the field of sports science and football players' physical conditioning. Speed, agility, strength,
and explosiveness enhance stability, duels, and shooting accuracy, while flexibility reduces the risk of injuries. Effective
training methods include high-intensity interval training (HIIT), sprint training with plyometrics, strength training,
small-sided games, and fartlek training. These methods improve aerobic and anaerobic capacity, explosive power, and
technical and tactical skills. Core stabilization and flexibility training contribute to injury prevention and optimal
movement biomechanics. Further research should focus on individualized training approaches tailored to the specific
demands of positional play.

Key words: football, physical fitness, aerobic endurance, anaerobic endurance, strength, agility, flexibility.

INTRODUCTION

Football, as a dynamic and demanding sport, requires players to have a high level of physical fitness
that encompasses various components of fitness, including strength, endurance, speed, coordination,
and flexibility (Hoff & Helgerud, 2004).

Football, as a complete sport that abounds in the most diverse possible movements, is classified as a
polystructural, complex sport. In order for a football player to be able to perform football tasks, he must,
among other things, possess the necessary level of motor skills that can only be achieved through
systematic physical training (Amiri-Khorasani, Osman, & Yusof, 2011). Lower limb muscle strength and
anaerobic power are neuromuscular variables that affect performance in many sports activities,
including football (Hoff & Helgerud, 2004).

Today's game requires a higher level of physical fitness from players, unlike in the past when the
most important thing was the technical fitness of the players (Bloomfield, Polman, O'donoghue, &
McNaughton, 2007). Physical fitness is a key element for success in football. Football is a sport
characterized by numerous and diverse complex dynamic kinesiological activities characterized by a
large number of cyclic and acyclic movements (Gardasevic et al., 2016). A high level of physical fitness is
the foundation for performing all technical-tactical elements and is a key factor distinguishing high-level
from lower-level football players (Gissis, 2006). During a football match, players perform approximately
1.200-1.400 different movements, of which 700-800 involve changes of direction (such as sprints,
jumps, stops, and accelerations). Only about 11% of the total distance covered is performed at high
intensity, yet this portion is crucial for determining match outcomes (Williams, 2006).

Football is a rather dynamic and highly explosive sport that requires a wide range of motor skills,
due to the large number of changes in direction of movement, explosive accelerations and reactions. In
football, explosive strength, speed and agility, including aerobic and anaerobic endurance, stand out as
the most important fitness skills relevant for success (Kaplan, Erkmen, & Taskin, 2009). Physical fitness
is an essential part of health and is directly related to quality of life, the development of lifestyle diseases,
and mortality. The main aspects of physical fitness are cardiorespiratory fitness, strength, flexibility, and
body composition (Schlegel, Kiehky & Hiblbauer, 2022).

Therefore, the aim of this research was to examine the influence of different physical components of
fitness—strength, endurance, speed, and flexibility—on the performance of football players. It is
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hypothesized that higher levels of strength, endurance, speed, and flexibility will significantly improve
the performance of football players.

MATERIALS AND METHODS

Literature search

Research data for the purposes of this review were collected through the electronic search engines
PubMed, Google Scholar, journals in the field of sports sciences, as well as relevant literature that could
answer the set problem.

Selection of papers

The selection of papers was determined based on the title and keywords, two selection criteria were
set. The first criterion refers to success in football itself. The second criterion was the implementation of
the analysis of papers in the period from 2005 to 2025. The papers were close to the research subject
and met all the criteria for further consideration.

The flow of the data download procedure

Initially, 276 articles 60 papers were excluded for
were identified the following reasons:
-Irelevant titles
-Duplicate publications.

216 articles were 203 articles were excluded for
further analzyed by the following reasons:

reviewing both the -Inadequate abstracts
abstrakt and full text -Irrelevant topics, and
-Studies not conducted on
humans.

13 articles were
included in the
sistematical review

RESULTS

In the time period from 2005 to 2025, twelve papers (n = 12) were taken, which were analyzed in
detail and shown in Table 1. The influence of physical components on the success of football players but
also the influence of motor abilities on the success of football players.

Table 1 Systematic review of the included studies

References Population Group Treatment Measurements Results
Loli¢ et al. Football n=28, BMS (General and An initial and Full recovery (up to
(2006) players of 12-13 years Explosive Power) and final 8 minutes) between
junior cadet SMS (Ball-to-Leaf measurement sets
age Range and Ball-to- was made
Head Range)
Smajic et al. Football n=256, Speed endurance and Measurement Soccer players with
(2008) playeres of 10-12 years SP better BMS also have
pioneer age better SP
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Molnar etal.  Football school n=105, SMS (strikes onthe  One Subjects with worse
(2008) students 10 years ball, handling, measurement SMS also have
running speed) and  was taken unfavorable
morphological morphological
characteristics characteristics
Ejup etal. Football school n=105, SMS (ball strikes, One Subjects with worse
(2010) students 10 years dribbling, running measurement SMS also have
speed) and was taken unfavorable
morphological morphological
characteristics characteristics
Janji¢ et al. Senior football n=20 Training work aimed An initial and Statistically
(2010) players at characteristics of  final significant changes
BMS and SMS: measurement in BMS and SMS
strength, flexibility, was made
endurance
Loli¢ et al. Cadet football n=83, SMS (explosive and  One Significant effect:
(2011) players 13-14 years repetitive speed with measurement speed, sprint speed,
endurance and was taken aerobic & anaerobic
aerobic CMJ) endurance improved
Jelaska et al. Senior female n=70 Morphological One BMS and SMS have
(2013) footballers characteristics of measurement greatest influence on
BMS and SMS was taken player quality
GardaSevic et Cadet football n=120, Programmed training An initial and Training program
al. (2014) players 15 years work and SMT final has positive effect on
measurement ball-handling speed
was made
Bush et al. Senior football n=147 Multiple camera and Watching the New tactics affect
(2015) players computerized system seven seasons physical and
technical demands
Garcia- Junior football n=34, Flexibility and SMT  One Flexibility of rear
Pinillosetal.  players 14-18 years measurement lodge key for SMT
(2015) was taken performance
Athos et al. Prepubescent EG=20 Fast feet, sprints, Initial and final = SPS* SP20 reactive
(2016) football (10.5y), rope ladders, visual ~ measurement agility CODS
players CG=19 stimulation, chase
(10.7y) runs, mirror
exercises
Leetal. College EG=9, Speed wall drills, Initial and final  Significant
(2024) football CG=10 COD, agility ladders, measurement differences in SP20
players (18.89+£ 0.8) reaction balls, mirror with ball (EG vs CG)

games

Legend: BMS - basic motor skills; SMS - Specific motor skills; SP - Specific precision; SMT - Situional motor-test; CM] - Counter
movement jump; FSFV - Faculty of sport and physical education.

DISCUSSION

The primary purpose of this research was to examine the influence of different physical components
of fitness—strength, endurance, speed, and flexibility—on the performance of football players. Our
results clearly indicate that strength and endurance are key elements that contribute to players'
effectiveness during matches, as well as their technical performances. Therefore, the results fully
support the hypothesis outlined in the introduction, confirming that physical fitness components play a
decisive role in football performance.

A recurrent theme across the studies is the critical role of motor skills in the performance of soccer
players. Loli¢ et al. (2006) observed significant improvements in explosive power among young players,
aligning with Smaji¢ et al. (2008) who noted that larger skeletal dimensions and explosive strength
correlated with improved performance in specific accuracy tests. This emphasizes that foundational
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motor skills, particularly strength and speed, play a pivotal role at early ages in developing players’
abilities on the field. The relationship between anthropometric variables and motor skill performance is
clear. Molnar et al. (2008) showed that players who demonstrate better motor abilities also have
favorable morphological measurements, such as body height and body composition, suggesting that
physical attributes can significantly influence performance. This relationship is crucial when considering
training focuses, as improving a player’s physical profile can lead to improved motor efficiency and
effectiveness in the game. On the other hand Janji¢ et al. (2010) indicates that targeted training during
preparation periods can lead to significant progress in motor abilities. The study found significant
changes in various motor abilities after a structured training regimen, reinforcing the importance of
systematic approaches to training. Programs should be designed to address the specific motor ability
deficits of players, taking into account their individual progress and physiological responses. The focus
on specific motor ability tests, as shown in the study by Ejup et al. (2010), suggests that individualized
assessments are valuable for designing tailored training programs. The analysis pointed out that motor
capabilities significantly predict success in situational tests, particularly for energy regulation systems.
This indicates that practical, situational assessments can offer valuable insights into training
effectiveness and help guide future directions for skill development. More recent studies, particularly
the last two reviewed, add an important dimension by considering cognitive and reactive agility
components. The meta-analysis emphasizes the lack of research specifically addressing reactive agility
in football and highlights the cognitive demands associated with this ability. More attention to cognitive
training, alongside physical training, is necessary to equip players not only with speed but also with the
decision-making skills required in high-pressure match situations.

Football players who scored higher in strength tests had an improved ability to keep the ball, which
is in line with research findings (Garcia et al., 2019) that confirmed the importance of strength in contact
with opponents. In addition, the results of our research indicate that speed is directly related to the
number of goals and assists scored during the season. This is especially important given that quick
reactions and movement are key attributes for success on the field. Miller (2020) similarly reported that
players exhibiting superior speed and agility achieve better outcomes in tactical scenarios, a factor of
particular importance given the dynamic nature of football matches. Flexibility, although less
emphasized, can also play an important role in reducing injuries. Players who demonstrated a higher
degree of flexibility had a lower incidence of muscle injuries, which has been confirmed (Rowe, 2018).
This finding may help coaches develop a comprehensive training program that emphasizes not only
performance, but also injury prevention.

The results should be interpreted with certain limitations in mind. First, the limited number of
relevant studies included in the review may restrict the generalizability of the conclusions. Second, the
included studies varied in methodology, population, and measurement instruments, making direct
comparisons and synthesis of results difficult. Finally, some studies had methodological weaknesses
(e.g., small sample sizes), which may affect the reliability of the conclusions. Collectively, these papers
open several avenues for future research. There is a need for longitudinal studies to track the
development of motor and anthropometric factors over time and their direct impact on performance.
Additionally, there's a notable gap in understanding the interplay between cognitive skills and motor
performance, particularly in agility and decision-making in football environments. Addressing these
gaps can lead to more holistic training strategies that include cognitive skill development alongside
physical conditioning.

CONCLUSION

Based on a review of previous research and detailed discussions of each paper, conclusions were
drawn that indicate some fundamental importance of success in football. For the success of every young
football player, it is necessary to work on the development of motor abilities from the earliest age
category. In modern football, physical preparation is one of the most important components of a football
player's sports preparation. Indirectly, the improvement of physical preparation will be influenced by
improved nutrition, good health, adequate personal hygiene, permitted pharmacological agents, the
ability to quickly adapt and acclimatize, player equipment and other similar factors.
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The analysis of the influence of motor indicators in situational-motor tests of the football game

suggests two main conclusions: the results in motor tests significantly affect the level of achievement in
all analyzed situational football tests. Achievements in situational tests are significantly more influenced
by those indicators of motor abilities that are under the influence of the energy regulation system than
by abilities that are under the influence of the movement regulation system. There are also differences
in vertical jump in relation to position in time. Specific motor abilities and basic motor abilities as a factor
of general efficiency have the greatest influence on the quality of players, and these factors have been
identified as the most important predictors of player quality.
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YTULA] KOMIIOHEHTH ®U3UY0TI' PUTHECA HA NIEP®OPMAHCE ®YJBAJIEPA -
CUCTEMATCKHU IIPETJIE]

Stojkovi¢ Dejan, Utvi¢ Nikola

Casxicemak: ®yd6as 3axmesa 8UCOK HUBO (pu3uyYKo2 humHeca, a K/byyHe KOMNOHEHMe KOHOUYuje upekmHo ymuuy
Ha nepgopmatce uzpava. AepobHa usdpiceusocm omozyhasa uzpavuma da odpice 8UCOK UHMeH3UmMem uzpe u
6pice ce onopase, JOK je aHaepobHA CHA2A K/bYYHA 3d U380here eKCn/03UBHUX nokpemd, cnpuHmesda u Op3ux
npomeHa npasya. Ljuss ooz ucmpascusarsa 6uo je uchnumamu ymuydj pazaudumux gumHec KOMNOHeHMU — CHaAze,
usdpaceusocmu, 6p3uHe u PaekcubusHocmu — Ha nepgopmatce ydobasepa. Cucmemamcku hpez/ied je cnpogedeH
KopuwherbeM pesesaHmMHUXx Hay4HUX 6a3a nodamaka, ykmy4yjyhu PubMed, Scopus, Web of Science, Google Scholar u
SportDiscus, kako 6u ce o6yxeamu.ie HajHO8Uje U HajpesesaHMHuUje cmyduje y o6.1acmu cnopmcke Hayke U pusuyke
KoHJuyuje ¢ydbasepa. bBp3uHa, azuaHocm, cHaza U ekcn/a03usHocm nobosbwasajy cmabusavocm, dyese u
npeyusHocm uyma, dok g1ekcubuHocm cmaryje pusuk od nospeda. EfpukacHe memode mpeHuH2a yK/abYUyjy 8UCOKO
UHMEeH3U8HU uHmepeasHu mperure (HIIT), cnpunm mpeHuHz ca nAuoMempujom, mpeHuHe CHaze, uzpe Ha Ma/aom
npocmopy u gapmaexk mpeHuHz. 0ge memode nobobwasajy aepobHU U aHAepobHU Kanayumem, eKcn/103U8HY CHA2y
U mexHu4kKe u makmuuke eewmuHe. TpeHuHe cmabuauszayuje jeszpa u gaekcubuiHocmu donpuHoce npeseHyuju
nogpeda u onmuma/aHoj 6GuoMmexaHuyu nokpema. /Jasa ucmpaxcusarea mpeba da ce @gokycupajy Ha
uHJuUBudya.u308aHe npucmyne mpeHuHzy npuiazohexe cneyu@duyHuM 3axmesuma nosuyuoHe uepe. Kwyune pevu:
@dydbas, ¢usuuka koHduyuja, aepobHa U3IOPAHC/HUBOCM, AHAEPOOHA U30PAHC/HLUBOCM, CHA2A, €KCN/A03UBHOCM,
azunHocm, ekcubuaHocm.

Krmyune peuu: ¢pydbas, pusuuku goumuec, aepobHa uzdpic/6u80cm, aHaepobHa U3opH/bUBOCM, CHA2A, A2UAHOCT,
daekcubuiHocm.
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OJHOC PE3YJITATA HA TECTOBUMA MOTOPUYKHUX CITOCOBHOCTH U YCIIEXA
Y YCBAJABbY OIUITEOBPA30BHHUX 3HAIBA YYEHUKA CTAPHJET INKOJICKOT
Y3PACTA

MapkoBuh JKupopazg!'t, UIribaToBuh AslekcaHgapl "', AHTOHOB AHTOHMO?
ldakynTeT NefarolIKuxX Hayka, YHUBep3uTeTa y Kparyjesuy, Jaroguna, Cp6uja
2HanmonasnHa CrnopTtcka Akagemuja “Baccun JleBcku”, Coduja, Byrapcka

ORIGINAL SCIENTEFIC ARTICLE
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Cadxcemak: Hacmaega ¢pusuykoz eacnumarba, Kao U c8aKu dpyau HACMasHu npoyec, Npedcmas./bd Hay¥yHo 3aCHOB8AH
U cucmemamcku Op2aHU308aH UHCMUMYYUOHA/AHU 06pA308HO-8ACNUMHU pad, HAMEHeH YYeHUYUMd, OOHOCHO
nosiasHuyuma odpeheHoz y3pacma u dugepeHyupaHoz cmynra 06pasosarbd, Koju je memesbeH Ha nedaz2oukum
npuHyunuMa. YueHuyu Kpo3 HACMAsHU npoyec cmuyy 3HAHAd, 8eWMUHe U HABUKe; pa3eujajy ceoje ncuxuyke u
dusuuke cncobHocmu u ceecmpaHo ce passujajy. Y Hacmasu ¢usuukoz eacnumarbd ce noped mpu 6umHa
Memoduuka akmopa - YYyeHUK, HACMABHUK U HACMABHO 2paduso, y Hacmasu @usuvkoz u 30pascmeeHoz
sacnumarba, hojassvyje jouw jedaH 3HavajaH gakmop, a mo je 06UMHA MaAMepujaiHa 0CHO8A 3a HACMABY Pu3uvKoe
gacnumarba, WMo Huje cAyvaj y mo/auKkoj Mepu y HaCmasu y ocma/aumM HACMA8HUM npedmemuma y WKoAU. Lusw
ucmpasxcugarba je 6uo da ce ucmpadxcu 00HOC pe3yamama HA MecmoguMa MOMOPUYKUX CNOCOGHOCMU U ycnexa
YUYEHUKa u3 onumeobpa3osHUx npedmema, mj. ymepoumu Ko/uKo je ycnex u3 onumeobpaszo8Hux npedmema y 8e3u
ca pe3yamamuma NOCMUZHymMuUM HA Mecmog8uMd MOMOPU4KUX CNOCO6HOCMU, d CAMUM MUM U KOAUKU je ymuydj
dusuyke akmueHOoCmMu HA pas3eoj UHMeAeKMyaJaHUX CNOCO6HOCMU YYEHUKd U HUX08 C8eCMpAHu pd3eoj.
Hcmpascusarse je mpaHceep3aiHoe kapakmepa u peaausoeaHo je 0.1 ,JoeaH Joearosuh 3uaj”y Ceuaajuyy y npgom
noJyeoduwmy wkoJicke 2024/2025. Y3opak eapujabau o6yxeamuo je yemupu Momopu4ka 3adamka u oyeHe u3 nem
onwmeobpaszosHux npedmema. Y3opak ucnumanuka o6yxeamuo je 113 ucnumaHuka cmapujez WKo/CK02 y3pacmd,
Koju je 6uo nodesveH Ha 08a Kapakmepucmu4Ha cy6y3opka y 00HOCY HA Noja u mo: cy6y3opak o0 54 yyeHuka u 59
yueHuya od nemoez do ocmoz paspeda. Ucmpadicusarse je mpajaao decem daHa. 3a o6pady dobujeHux nodamaka,
noped deckpunmugHe cmamucmuke npumerbeH je IlupcoHos koepuyujenm kopesaayuje. /JobujeHu pesysmamu
YyKasyjy da He nocmoju cmamumuyKu 3Ha4ajHa nogesaHocm usmehy akademckoz ycnexa yyeHUKd cmapujez WKo/CKO2
y3pacma u pe3yamama Ha mecmosumd MOmMopu4KuUX cnoco6Hocmu.

KryuHne peuu: momopuuke cnocobHocmu, onwmeo6paso8Ha 3Harea, CMapuju WKo/ACKU y3pacm

YBO/J

[Tojam MOTOpHYKA CIOCOGHOCT Pa3JIMYMTO Ce CXBAaTa U TyMayHd OJf CTPaHe CTPy4ukbaka y QU3UIKO]
kyatypu. Kopucte ce wu3spasu nonyT: ,PuU3HUKa CHOCOGHOCT’, ,6MOMOTOpUYKA JAuMeH3Hja”,
»Icuxodu3nyKa CoCoO6HOCT”, ,,aHTPOIIOMOTOPHYKA CBOjCTBA”, , KHHE3UOJIOIIKE CIOCOOHOCTH” U JIPYTH.
Ja 6u ce nmojacHU/IO pedeHo, nocaykvhe HaM AedHUHULIMje CTpyYbaKa U3 06/1acTU GU3UUKe KYJType.
MoTopuuke (pu3nuKe) CHOCOOGHOCTH Cy je/jHa CTpaHa YOBEKOBUX KPETHHUX MOTYRHOCTH WM JUMEH3U]ja
JIMYHOCTH, KOje YUeCTBY]y y pelllaBaby MOTOPHUYKUX 33/laTaka (KpcmanoBuh u Bepkouh, 1999: 218).
MoTopuuke cnocO6HOCTH ,IIpeZicTaB/bajy ‘conditio sine qua non’ y cBakoM yuewy KpeTHHUX 3aJaTaka
HeKe oApeheHe TexHHKe, Ma Ce MOXE CMaTpaTH Jia MpejicTaB/bajy 0a3WYHy BPEAHOCT y YKYIHOM
NpPOCTOPY 4YOBEKOBE MOTOpPUKe. MoOTOpHMYKa CINOCOGHOCT je OHaj [Jeo OmNuTe MNCUXOPU3UIKe
CIIOCOGHOCTHU KOjU Ce OJHOCU Ha oJpeheHH HMBO Pa3BUjeHOCTHM OCHOBHUX KPETHUX JIATEHTHUX
JHMMeH3Mja YOBeKa, Koje YCJOBJ/baBajy YCHEeLIHO HU3BplIaBake KpeTama, 6e3 063Mpa Ja Jd Cy Te
CIIoCO6GHOCTH cTeueHe TpeHUHTroM Wi He” (Kypesnuh u cap, 1975: 9). JenHa o oZpeaHuIa yKa3yje Aa
ce: ,Motopuuke (¢pusuuke) crocoOGHOCTH AePHUHUINY Kao JIATEHTHE MOTOPUYKE CTPYKType Koje
oapebyjy 6eckoHadyaH 6poj MaHUGECTHUX MOTOPUYKUX peaklivja U MOTYy ce U3MEPUTU U OMUcATH"
(Punpak, 1999: 218).

Y cBeTy n y Cpbuju npuMemUBaHe Cy U IPUMeEYjy ce pa3jinunTe 6aTepuje TecToBa 3a npaheme
MOTOPHUUKHUX clloco6HOCTH Jene. KynepoB uHctutyT 1 AAHPERD cy 1993. roguHe odopmuin caBes 3a
npomonujy GusnikKe akTUBHOCTH KO, MJIaJiuX, T3B. ,PumHeczpam”, Koju nocTtaje opunujaana 6atepuja
TeCcTOBa 3a MpolieHy GU3UYKe U 3/IpaBCTBeHe ciocoOHOCTH. [IpeTxo/1u1a joj je 6aTepuja Kojy je cauMHUO
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AMepudKH caBes 3a 3/ipaB/be, PU3UYKO BacCIHTamke, pekpeanujy u miec (American Alliance of Health,
Physical Education, Recreation and Dance, AAHPERD).

Y CnoBenuju 0o4,1989/1990. rogriHe N0CTOjU OPraHU30BaHO CHUCTEMATCKO Npahemwe pacTa U pa3Boja
Jlelle U MJIaJiIUX NyTeM 6aTepuje TecToBa Sports educational chart v koMmnjyTepckor nporpama GRAPH
sports educational chart. EypoduT 6aTepuja je crangapanu3oBaHa 6aTepyja TECTOBA IpernopydyeHa oj
ctpaHe CaBeta EBpone (Council of Europe, Committee for the development of sport European test of
physical fitness) koja ciayxu 3a npoueHy ¢GU3UYKOr pa3Boja U MOTOPUYKUX CIIOCOOHOCTH [iele
IIKOJICKOT y3pacTa. baTepuja 3a mpoliieHy MOTOPUYKUX CIIOCOOGHOCTH 0OyxBaTa JAEeBET MOTOPUYKHUX
TeCcTOBa.

Y Cpbuju cy ce 6aTepuje TecToBa Memase ga 6u 2019. 3aBox 3a BpeJHOBale KBaJHUTETa
o6pa3oBama M BacnuTama u3jao [IpupydyHuk 3a npahewe GpU3UYKOT pas3Boja U pa3Boja MOTOPUUKUX
CIIOCOOGHOCTH YYeHHKA ¥ HacTaBU GU3HUUYKOT BaCIUTama ca 6aTEPUjoM OJf LIeCT TECTOBA (MPETKJ/IOH ca
Jloce3ameM Y celly, CKOK y ZiaJb U3 MecCTa, Jiexamwe-ce/| 32 30 ceKyH/iM, U3/ipKaj y 3ru0y Ha BpaTUIY,
YyHaCTO Tpyawe Ha 4 x 10 M u uctpajHo yyHacTto Tpuambe Ha 20 M) (MunanoBuh u cap, 2016). let
TecToBa cy u3 Eypodur 6aTepuje, a uyHacTo Tpuamwe Ha 4 x 10 M je U3 G6aTepuje TecToBa Kojy je
npe3eHTOBao 3alMoOpcKu Ha MehyHapoHOM KOHrpecy CIOPTCKUX HayKa, oApkaHoM y Tokujy 1964.
Jenan op passora HelmpuxBaTama, IPUMeHe 6aTepuje, HAPOYUTO HAa OCHOBHOLIKOJICKOM Yy3acCTy je
Helo3HaBame NPOTOKO0JIa TeCTA 0] CTPaHe YYMTe/ba U HACTaBHUKA.

JlokaszaHo je la UHTeJIeKTyaJIHe CIOCOGHOCTH 3aBUCe 0OJf 6pOjHUX cUHAICH (Be3a usaMelhy HeypoHa,
Tj. HepBHUX hesnja). Hajsehu 6poj cunamcu, npeko 70%, popmupa ce go ceame roauHe xKuBoTa. Jo
JiBaHaecTe roguHe ¢opmupa ce 95% cuHancH, a KacHHUje, 0 Kpaja »KUBOTa, noamiabhyje ce 1-2%
cuHancu. [lujaxxe u Unxengap (1978) cmaTpajy fja ceH30MOTOPHHU Pa3Boj MMa K/bYUYHY YJIOTY Y paHOM
KOTHUTUBHOM pa3Bojy Jene. Ocobe ca cMeTHaMa y MeHTa/JHOM pa3Bojy uMajy Be3y u3Meby
HMHTEeJIEKTYyaJTHOT U MOTOPHUYKOT QYHKIMOHHCaWka Yy OAHOCY Ha Jelly 6e3 oBUX MpobGjeMa, a TO je
MOBE3aHO Ca KOOpJMHALMjOM, 6P3UHOM U eKCII03uBHOM cHaroM (Opsiuh u cap, 2010). Pasnauke y
MOTOPUUYKHUM CIIOCOOGHOCTHMA Y OJJHOCY Ha KOTHUTUBHE CIOCOGHOCTU IPOU3KJIa3e U3 IpPeTIOCTaBKe Aa
ce UHGEpPHUOPHOCT 0coba ca MakbUM KOTHUTHBHUM CHOCOGHOCTHMA BUJAM Yy peLIaBamy CJ0KEHUX
MOTOPHUYKHX 33/laTaka, BepOBaTHO 360r HMXer HUBoa uUHTerputTera LIHC-a, wTo yTudye Ha GpP3UHY
npoTtoka MH$OpMalHMja, OAHOCHO MPOBOJJ/bUBOCT HEPBHUX BJaKaHa. Y mpolecy HM3Bohewa BeoMa
CJI0’)KEHUX MOTOPUYKHX 33/jlaTaKa YK/bYYEHO je U KOTHUTUBHO QYHKIIMOHUCAkbE, YHjU YTULA] pacTe ca
NOpacTOM HHBOA CJOXEHOCTUM MOTOPHUYKHUX 33/laTaka, IITO yKa3yje Ha 3HayajHe Be3e u3Meby
MOTOPHUYKHUX U KOTHUTUBHUX cniocobHocTH (I'anuh u cap, 2011). 'nuroposuh u cap, (2011) ykasyjy Ha
3Ha4aj NepIlenTUBHO-MOTOPUYKUX QYHKIIMja 32 Pa3BOj CHOCOGHOCTU KOje Cy MPeyc/ioB 3a CTUIAE
aKaZeMCKuxX BelITHUHA. HacTaBHMIM QU3WYKOT BaclUTama U CIOPTCKH HAYYHUIM NPOHALLIU Cy
NMO3UTHUBHY Kopesanujy u3Mebhy mnepLenTHBHO-MOTOPHOI pa3Boja M aKaJeMCKOr ycmexa KoJj Jelle.
CBaKO/IHEBHO TeJIECHO KpeTame-Bexkbame WM CIOPTCKA aKTUBHOCT 3HA4ajHO JAONPUHOCU 60/bEM
ycnexy y mkosu (Dwyer, et al, 1983; Hollar, et al, 2010. & Starc et al, 2017). OBo noTBphyjy u pe3yaTaTu
®partpuha u cap, (2012) Ha 0CHOBY KOjUX je KOHCTATOBAHO /la YY€HHULU U yUeHHULEe KOjU CY UMaJIU 60/be
pe3yJiTaTe Ha MPOLIEHUW HWHTEJNEKTyaJHUX CIOCOGHOCTH UMaju cy U 6oJbe pe3y/TaTe Ha MPOLEHU
MOTOPHUYKHUX CIIOCOOGHOCTU U OGPHYTO.

Nourbakhsh (2006) Takobe yka3yje Ha 3Ha4yajHy NO3UTHBHY Be3y u3Mehy MOTOpPUYKHUX
CIOCOGHOCTH U aKaJeMCKOT ycliexa, OJHOCHO KOTHUTHBHOI Pa3Boja, U mpenopy4dyje oborahuBame u
yHanpebewe nporpaMa M HacTaBHUX TeXHHMKA (QU3UYKOT BacOUTaka Ca LU/bEM IM060/blLIAHKA
MOTOPHUYKHX U PaJJHUX CIIOCOOHOCTH YUEHUKA KaKo OU ce JUPEKTHO Y MO3UTUBHO YTUIAJI0 HAa Pa3BOj
MHTeJIEKTya/IHUX CIOCOOHOCTH yYeHHKa. MOTOpHUYKe CHOCOOGHOCTH CTATUCTUYKH CY 3HAYAjHO MOBE3aHe
ca 3aK/by4YHUM OIlleHaMa U3 MaTeMaTHUKe, CJOBEHCKOT U CTPAHOr je3WKa Yy CBOM MCTpPaXKUBamby
KoHcTaTyje Japom (2023). Pa3BojeM HeypomcuxoJjoTHje AOCTYMHE Cy HOBe MHPOpMalUje 0 Be3ama
M3Mehy MOTOPUUYKHUX U KOTHUTHBHUX CHOCOOHOCTH KOje Ce 3aCHMBAjy HAa aKTUBHOCTHU U CTPYKTypH
Mo3ra. Ha ocHOBy pe3yJsiTaTa HEKMX UCTPAKUBamka YBU/IEJO Ce [ia Ce CTULAkEe UHTEJEKTYaJlHUX U
MOTOPHUYKHUX CIIOCOOHOCTH O/]BHja Ha BeoMa cjndaH HauuH (Rosenbaum, Carlson, & Gilmore, 2001; Paz,
Wise & Vaadia, 2004) u a Cy MOTOPUYKH M KOTHUTUBHHU Pa3B0j BepOBAaTHO MeHyco6HO PyHAaMEHTATHO
nose3aHu (Diamond, 2000).
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Lumb ucTpakuBama je 6MO JAa ce MCTPaXKU OJHOC pe3yJTaTa Ha TECTOBUMA MOTOPHUYKHUX
CIOCOGHOCTH M ycIlexa YYeHHKa W3 ONIITe06pa30BHUX MpPeaAMeTa, Tj. YTBPAUTU KOJUKO je ycrex U3
ONIITeO6Pa30BHUX MpeJMeTa Y Be3d ca pe3ysTaTHMa MOCTUTHYTHM HA TECTOBUMAa MOTOPUYKHUX
CIIOCOGHOCTH, & CAaMHUM THM U KOJIMKH je YTHUIdj GU3MUYKe aKTUBHOCTH Ha Pa3BOj MUHTEJIEKTyaJTHUX
CIIOCOGHOCTH YYeHHKA U lbUX0B CBECTPAHU Pa3Boj.

METO/J

HcTpakuBame je 6110 TPAaHCBEP3AJHOT KapakTepa U peasrn3oBaHo je y 0.111. ,JoBaH JoBaHoBuh 3Haj"
y CBUJIajHLly Y MPBOM HOJYroauInTy InkKoJsicke 2024/2025. Y3opak BapHjabsd 00yXBaTHO je YETHPH
MOTOpHYKA 33ZaTKa U To: CKOK yAa/b U3 MecTa - 3a NPOLeHy eKCIIJIO3UBHEe CHare onpykada HOTY,
Opb6ujame JionTe of 3uJa — 3a MPOIEHY cnpeTHOCTH, Jlexkamwe-ces, 3a 30 ceKyHIM - 3a MPOIEHY
peneTUTHBHE CHare TPOYWIHUX MUIIKha U nmperubaya y 3ryoby kyka U Tpuyawe Ha 30 MeTapa - 3a
NpoLleHy CIHpUHTepCKe Op3MHe M OlleHe M3 IMeT ONTeoO6pa3soBHUX NpejgMeTa: CpPICKU je3UK M
KIbKeBHOCT, MaTeMaTuka, Uctopuja, Bruosioruja, l'eorpaduja u ®u3nyko u 3/[paBCTBEHO BaCIUTAIbE,
Koje cy npeyseTe 13 ec/[HeBHUKA. Y30paK je 06yxBaTho 113 ncnuTaHUKa CTapHjer WKOJICKOT y3pacTa,
KOjU je OMO IMoJe/beH HA [iBa KapaKTepUCTUYHA CyOy30pKa Y OJHOCY Ha MOJ U TO: cyby3opak of, 54
y4yeHHKa U cyby3opak of 59 ydyeHUIa of MeTOr A0 OCMOr paspeza. 3a 06paJy A06OHjeHUX [10JaTaKa,
nope/J; AeCKpUITUBHE CTaTUCTHKe NpHUMembeH je [IlMpcoHOB KoedUIMjeHT Kopealuje.

PE3YJITATHU UCTPAYXKUBAHA CA IUCKYCH]JOM

Ha ocHOBY JlecKpUNITUBHUX NTOKa3aTe/ba KOJ, yUeHHKa NpoceyHe BpeAHOCTU Y CKOKY V la/b U3 MecTa
cy 165,13 um, ko Onbujame jonte of 3uza 9,39 noHaB/bamwa, koA Jlexxamwe-cef 3a 30 cekynau 15,81
MOoHaBJ/bawa U KoJ, Tpyamwa Ha 30 meTapa 4,93 ceKyHAH.

[IpoceuHe olieHe K3 oniITe06pa3oBHUX NpeaMeTa cy ciaefiehe: DU3UUYKO U 3JpaBCTBEHO BaCIUTambe
4,13, Cprcku je3uk U KwbWxKeBHOCT 3,54; Marematuka 3,22; WUcrtopuja 3,72; Teorpaduja 3,80 u
Buosorwuja 3,56.

Ta6es1a 1 O/JHOC MOTOPUYKUX CIIOCOGHOCTH U AKaIEMCKOT yCIexa Jiedaka

TecT OU3B CJK MAT UCT T'EOQ BUO
CKOK yJia/b U3 MecCTa 0,076 0,100 0,174 0,288 -0,068 0,146
O 6ujarbe JonTe 0f 3Ua 0,157 0,213 0,189 0,126 -0,011 0,248
Jlexxamwe-cen 3a 30 cekyHAHU 0,261 0,099 0,301* 0,155 -0,093 0,206
Tpyamwe Ha 30 MmeTapa -0,260 -0,153 -0,167 -0,261 0,049 -0,216

Jlerenpa: ®U3B - ®dusunuko U 3apaBcTBeHO BacnuTamwe; CJK - Cpricku jesuk U KwmkeBHOCT; MAT -
mateMaTuka; UCT - Uctopuja; T'EO - T'eorpaduja; BUO - buosoruja; * kopesanyja je 3Ha4ajHa Ha
HUBOY oJ1 p<0,05; ** kopesanuja je 3Ha4ajHa Ha HUBOY of, p<0,01.

Kop yyeHuka yTBpheHa je cTaTUCTHUYKU 3Ha4YajHa yMepeHa kopesanyja (r = 0,301*) usmeby ycnexa
Ha TecTy Jlexxame-cef 3a 30 ceKyH/Z iU U olleHe U3 MaTeMaTHKe. YUYeHUK je yCelIHUju ako 3a 30 ceKyHU
HamnpasH WITo Behu 6poj mogu3ama TPyna, JOK BUILA OLleHa U3 MaTeMaTHKe 03Ha4yaBa 60JbH yCIex, TAKO
Jla Ha OCHOBY J00UjeHe KopeJalije MOXe ce KOHCTATOBaTH Jla 60JbU yclex Ha TecTy Jlexxame- cef 3a 30
CeKyH/JM INoJipasyMeBa W BUILY olieHy U3 MaTeMmaTuke. M3mehy pesysnrara Ha ocTasiuM TecTOBHMa
MOTOPHUUYKHX CIIOCOOHOCTH M yCIlexa M3 OCTaJMX ONIITE0Opa30BHUX MpeAMeTa je caba MOBe3aHOCT,
KOja HHje Ha HMUBOY CTAaTUCTHYKe 3HA4YajHOCTH, HUCY YTBpheHe CTAaTUCTUYKU 3Ha4dajHE KopeJanuje
(Tabena 1).

YueHule cy y CKOKY y Aa/b U3 MecTa OCTBapuJie mpocevyaH pe3yaTtaT 04153,95 M, o je 3a 11,18
IIM CJIaOHju pe3yJITaT y OJIHOCY Ha yueHuUKe. [Ipu Opbujamy JionTe of 3uja mpocedaH 6poj og6ujama je
8.31, wto je 3a 1,08 oxbujamba mpocedyHo caabuju pe3yaTaT y OAHOCY Ha ydeHuke. [Ipu mpoueHu
peneTUTHBHE CHare nperubada Tpyna TectoM Jlexkamwe-ces 3a 30 ceKyH U NMPOCEYHO Cy OCTBapuJje
14,15 noHaBJ/bakka, MITO je 3a 1,66 MOHaB/baba NPOCEYHO CAAGUjU Pe3YJITAT ¥ OAHOCY Ha yYeHHUKe. Y
Tecty Tpuyame Ha 30 MeTapa NmpocedyHe BpeJHOCTH ydyeHuua cy 5,01 cekynza, mrro je camo 3a 0,08
CeKyH/[H NMpoceyHo 60/bM pe3yJTaT KoJ yyeHUKa. Masa pas/uKa ce NpUIIMCyje cJ1abuM pe3yaTaThMa
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KO/l HEKOJIMKO yYeHHKa KOjH Cy OCTBAapHWJ/IM 3HATHO CJabuje pe3yJiTaTe o, HajcJabUjUX pe3yJTaTa
ydenuua. llITo ce Tu4e ycrexa rpocevHe olleHe U3 ONIITEe00Pa30BHUX IIpeaMeTa cy caenehe: Pusnyko
M 3/IpaBCTBeHO BacnuTamwe 4,34, Cprncku je3suk U KwKeBHOCT 4,08; Matematuka 3,85; HUcTopuja
4,174,47; Teorpaduja 3,80 u buosioruja 4.22.

Ta6esa 2 OfHOC MOTOPHUYKUX CIIOCOOHOCTH M aKaJIeMCKOT ycIlexa JIeBojunlla

TecT ®U3B CJK MAT UCT T'EO BUO

CKOK y/ia/b U3 MecTa 0,313* 0,245 0,186 0,299* 0,218 0,236
On6ujarse JionTe of 3u/1a 0,358** 0,052 0,039 0,061 0,064 0,123
Jlexxamwe-cen 3a 30 cekyHIU 0,346** 0,123 0,112 0,206 0,035 0,166
Tpuawe Ha 30 MeTapa -0,225 -0,294* -0,178 -0,361** -0,365** -0,186

Usmebhy pesystaTa Ha TectoBuMa CKOK yiasb u3 Mecta, Of6ujame jonTte off 3uja U Jlexamwe-ce 3a
30 cekyHAu U oLjeHOM U3 PHU3UUYKOT U 3/IpaBCTEHOr BacllUTamkha KOHCTATOBAHA je yMepeHa KopeJalyja.
YMepeHa HeraTUBHa KopeJjialyja KoHCTaToBaHa je uamehy Tpuamwa Ha 30 MeTapa u orjeHe u3 Mctopuje
u leorpaduje. To ykasyje fa mto je Mawu pesyataty Tpuamwy Ha 30 MmeTapa, Beha je onieHa u3 Uctopuje
u l'eorpaduje (Tabena 2).

Jama aHanusa ynopebhyje oAHOC MOTOPHUYKHX CIOCOOHOCTH M aKaJleMCKOI yclleXxa Y4eHUKa U
y4eHHLa [10 pa3pesuma.

Ta6ena 3 OfHOC MOTOPHUYKHUX CIIOCOOHOCTH M aKaJIEMCKOT yclexa yYeHUKa IIeTOoT paspe/ia

TecT OU3B CJK MAT UCT I'EO BUO

CKOK yJ1a/b U3 MecTa 0,181 0,348* 0,290 0,448* 0,339* 0,358*
Opn6ujame JonTe 0 3U/a 0,243 0,276 0,039 0,260 0,227 0,178
Jlexxamwe-cen 3a 30 cekyHAU 0,268 -0,055 -0,029 -0,061 -0,161 -0,069
Tpuame Ha 30 MeTapa -0,550** -0,265 -0,091 -0,338* -0,303 -0,281

JlobujeHn pe3ysTaTU YKa3yjy Ha yMepeHy HeraTHBHY KopeJialujy usmehy akazeMckor ycrnexa
ydeHUKa MeTOr pa3pena uU3 npeaMeTa PU3MYKO U 3/paBCTBEHO BaCHHTale U pe3y/TaTa Ha TECTY
Tpuawe Ha 30 MeTapa (r = -0,550**). To yka3yje Aa y4yeHULIU KOjU UMajy 60U aKaJEMCKU yCIEX U3
npegMeTa PU3MYKO U 3[;paBCTBEHO BaCIIUTakbe MMajy Malbe BpeMe Ha TeCTy Tpuamwa, LUTO OM 3HAYUJI0
U 60spM pe3yaTaT. U3amehy Ckoka yaa/b U3 MecTa MOCTOjU yMepeHa KopeJiaryja ca CpIcKUM je3UKOM U
KwkeBHowhy (r = 0,348*), Uctopujom (r = 0,448%), T'eorpadujom (r = 0,339*) u Buosiorujom (r =
0,358*). PesyataTtu Ha TectoBuMa Ofbujame jonTte of 3uja U Jlexxamwe-ces 3a 30 cekyHau cy ca
olleHaMa U3 CBUX IeT NpeaAMeTa y c/1aboj kopesanuju. Pesynratu y Tpuamwy Ha 30 MeTapa cy y yMepeHo
HeTraTHUBHOj KopeJsianujju ca oneHama us Ucropuje (r=-0,338*) u 'eorpaduje (r=-0,303) (Tabesa 3).

YBunmom y TabGeny 4. mobujeHe BpegHocTH [lupcoHOBOr kKoedulvjeHTa Kopesanuje usmeby
aKaJleMCKOI' ycleXa yyeHUKa LIeCTOr paspeZa M HUXOBUX pe3ysTaTa MOCTUTHYTHUX Ha TeCTOBUMa
MOTOPHUUYKHX CIIOCOOHOCTH YKa3yjy Jia olieHe U3 npeaMeTa PU3NYKO U 3/]paBCTBEHO BaClIUTakbe 3aBUCE
0J1 pe3y/aTaTa NOCTUTHYTUX Ha TECTOBHUMA MPOLeHE MOTOPUYKHUX CIIOCOOHOCTH. [lak/ie, yIeHUI[U UMajy
60J/bU aKaZleMCKH ycIleXx U3 npeaMeTa PU3NYKO U 3[paBCTBEHO BaclUTabe ako UMajy 60J/be pe3yJiTaTe
Ha TeCTOBHMMa MOTOpPHUYKHUX CIIOCOOHOCTHM M 06pHyTo. HajBeha kopesnauuja je usmehy akagemckor
ycnexa u3 @U3u4KOr U 3 paBCTBEHOT BacUTama U pe3yaTaTa Ha Tecty Onbujame jonTte of 3uja (r =
0,533**)

Ta6es1a 4 OHOC MOTOPUYKHUX CIIOCOOGHOCTH U aKaJIleMCKOT ycIlexa YYeHHKa IeCcTor pa3pe/a

Tect ®OU3B CJK MAT HUCT T'EO BHUO
CKOK yJ1asb 3 MeCTa 0,422** 0,260 0,453** 0,252 -0,135 0,320*
On6ujamse JonTe 0 3UAa 0,533** 0,319* 0,305* 0,206 -0,130 0,350*
Jlexxamwe-cen 3a 30 ceKyHIU 0,429** 0,240 0,415** 0,226 -0,204 0,349*
Tpuabe Ha 30 meTapa -0,513* -0,351* -,0416**  -0,297* -0,014 -0,327*
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CpICcKH je3UK M KIbHKEBHOCT Cy Y YMepEeHO NO3UTHBHOj KopeJsiauuju ca TectoM OZ0ujarbe JIoNTe o/
3uza (r = 0,319*) u yMepeHO HeraTUBHOj KopeJialyju ca TectoM Tpuame Ha 30 mertapa (r = -0,351%).
MaTeMaTuKa je y ymepeHoj kopesanuju ca CkokoM y gasb u3 Mecta (r = 0,453**), On6ujameM JOITE O
3uga (r = 0,305%), JlexxaweM-cen 3a 30 cekyuau (r = 0,415**), u ymepeHO HeraTUBHOj KopeJsalUju ca
Tpuawem Ha 30 MeTapa (r = -0,416**). UcTopuja u 'eorpaduja cy ca pe3ysTaTuMa Ha MOTOPUYKUM
TeCTOBHMMA y cJ1ab0j Kopesanujy, 0K je bruoJsioruja y ymepeHo Mo3uTHBHOj Kopesauuju ca CKOKOM y
lab u3 Mecta, 0a6ujameM JionTe of 3uja, JlexaweM-ces 3a 30 CeKyHAU U YMeEPEHO HeraTUBHO]
KopeJsianyju ca TpuaweM Ha 30 MeTapa.

Ta6esa 5 OJHOC MOTOPUYKHUX CIIOCOGHOCTH U aKaAEMCKOT yCIlexa yueHHKa ceiMOT pa3pe/ia

TecT OU3B CJK MAT HCT T'EO BUO

CKOK yJ1a/b U3 MecTa 0,753** 0,088 0,323 0,156 0,189 0,184
On6ujame JionTe 0J, 31U 0,625** 0,133 0,367 0,233 0,198 0,224
Jlexxamwe-cen 3a 30 ceKyHIU 0,724** -0,166 0,111 -0,185 0,046 0,041
Tpuamwe Ha 30 MeTapa -0,690** -0,247 -0,416 -0,306 -0,290 -0,322

Jobujenu pesyatatu [lupcoHoBor KoedpuijeHTa KopeJsialiyje yKa3yjy Ha jaky KopeJsauujy usmehy
aKaJleMCKOr ycrexa y4eHHUKa ceMor pa3peja U3 npeametra OU3WYKO M 3[paBCTBEHO BacClUTambe U
Ckoka y gab u3 Mecta (r = 0,753**) u Jlexxamwe-ce[ 3a 30 cekyuau (r = 0,724**). Jlok je Pu3nuko u
3/IpaBCTBEHO BacCUTalkhe y YMePEeHOj Kopesanuju ca TectoM 0f6ujame jonte of 3uzaa (r = 0,625**) u
yMepeHO HeraTHBHOj Kopesjauuju ca TectoM Tpuawe Ha 30 mertapa (r = -0,690**) ca HHUBOOM
cTaTucTU4Ke 3HadajHoctu of p < 0,01. Cprcku je3auk u KmmxkeBHOCT U [eorpaduja cy y cina6oj
KopeJlallkju ca pe3y/JTaTMMa Ha TeCTOBHMMa. MaTeMaTHKaA je Y YyMEPEHO MO3UTHUBHOj KOpeJalUju ca
CxokoM y nasb U3 Mecta 1 Of61jambeM JIONTe 0Jf 3MJja U YMEPEHO HeraTMBHOj KopeJaluju ca TpuyamweM
Ha 30 MeTapa. Uctopuja (r =.-0,306) u Brosoryja (r =.-0,322) cy y yMepeHoO HEraTUBHO] KOopeJaLijU ca
Tpuawem Ha 30 MmeTapa (Tabesa 5).

Ta6esna 6 OHOC MOTOPUYKHX CIIOCOOHOCTH U aKaIEMCKOT ycIexa y4eHHKa 0CMOT pa3peja

TecT OU3B CJK MAT HCT I'EO BUO

CKOK yJia/b U3 MecTa 0,109 0,044 -0,288 0,398 -0,022 -0,120
Op6ujame JonTe of 3Uja 0,355 0,121 0,129 -0,098 0,358 0,263
Jlexxamwe-cen 3a 30 cekyHAuU 0,197 0,084 0,089 0,578* 0,265 0,187
Tpyamwe Ha 30 MmeTapa -0,091 -0,059 0,210 -0,430 -0,063 0,072

YBujsiom y Tabesy 6. CKOK y /1asb U3 MecTa je caMo ca MicTopujom y yMepeHO NO3UTHBHOj KOpPeJIaHju.
Onbujawme sonTe oA 3WJAA je Y YMEPHO NMO3UTHUBHO] Kopesauuju ca PU3MYKUM U 37pPaBCTBEHUM
BacnuTamweM U ['eorpadujoMm. OBe Kopesaldje HUCY HAa HUBOY CTAaTUCTUYKe 3Ha4dajHocTu p > 0.05.
Jlexxame - ceJt 32 30 CeKyH/IM je Y yMepeHOo MO3UTUBHOj KopeJsianuju camo ca Mcropujom (r = 0,578%) u
OHa je Ha HUBOY CTAaTUCTHYKe 3Ha4yajHOCTU. Pesyntatu y Tpuamwy Ha 30 MeTapa Cy y yMepeHO
HeraTHMBHO] KopeJsanuju camo ca Hcropujom (r = -0,430), ca octajuM npeamMeTuma Cy y cJaboj
KopeJiaLivjHu.

Ta6ena 7 [loBe3aHOCT pe3yJiTaTa Ha TECTOBUMA MOTOPUYKHX CITIOCOOHOCTH

TecT CYaM 0J103 JIC30 T30
CKOK yJia/b U3 MecTa 1 0,572%* 0,705**  -0,802**
Op6ujame JonTe 0f 3uja 0,572%* 1 0,508**  -0,502**
Jlexxamwe-cen 3a 30 cekyHAU 0,705** 0,508** 1 -0,669**
Tpuame Ha 30 MeTapa -0,802**  -0,502** -0,669** 1

Jlerenpa: CY/ZIM - Ckok yzaasm u3 Mecta; 0J103 - Op6ujame sonte oz, 3uza; JIC30 - Jlexamwe-
cep 3a 30 cexyHay; T30 - Tpuawe Ha 30 MeTapa
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Y okBupy fofaTHe aHa/u3e yTBpheHa je moBe3aHoCT M3Mehy nojeanHux TectoBa. CKOK y/askb U3
MecCTa je Y jakoj HeraTUBHO] KopeJsanuju ca TpyaweM Ha 30 meTtapa (r = -0,802) u jakoj HO3UTHUBHO]
KopeJsanyju ca Jlexamwe-cef 3a 30 cekynau (r = 0,705**), kao U yMepeHO MO3UTUBHO] KOpeJsaluju ca
Opn6ujambeM Jionte of 3uza (r = 0,572**). CBe Tpu NoOBE3aHOCTU Cy HA HUBOY CTATUCTUUKE 3HAYajHOCTH
oz p<0,01. Oxb6ujarbe JsioNTE O 3U/A je Y YMEPEHO MO3UTHUBHO] Kopesiallkju ca CKOKOM yZia/b U3 MecTa
(0,572*%) u Jlexxame-cen 3a 30 cekyHau (0,508**) u ymepeHo HeraTUBHOj KopeJsianyju ca TpuyambeM Ha
30 meTapa (-0,502**). CBe Tpu KopeJialyje Cy HA HUBOY CTAaTUCTUUKe 3HA4YajHOCTHU. Jlexxame-ce/; 3a 30
CEKYH/IU je y jakoj mO3UTHUBHO]j Kopesanuju ca CkokoM yaasb u3 Mecta (0,705**) 1 ymepeHo MO3UTUBHO]
ca OpbwujamweM jonte of 3uja (0,508**) u ymepeHno HeraTuBHOj ca TpuamweM Ha 30 meTapa (-0,669**).
Tpuyamwe Ha 30 MeTapa je ca oCTaJIUM TECTOBUMA Y HETaTUBHOj KopeJsayuju U To ca CKOKOM yJaJsb ca
jakowMm, a ca Of6ujameM JionTe of 3u/1a U Jlexkamwe-ces; 3a 30 cekyHAU y yMepeHoj. CBe TpU Cy HA HUBOY
cTaTUCTUYKe 3HaYajHOCTHU (p > 0.01). HaBeseHo ykasyje Aa Mawe BpeAHOCTH Ha Tpuyawy Ha 30 meTapa
ycnoBuhe 6oJbe pesysiTaTe y HaBeJEeHUM TECTOBMMAa U OOPHYTO, AOOpH pe3yJTaTH Ha TECTOBUMA
ycnoBuhe Mame BpegHocTH Ha Tpuyawy Ha 30 meTapa (Tabena 6).

3AK/bYYHA PASMATPAIbBA

OfHOC MOTOPUYKHX U MHTEJIEKTya/JHUX CIIOCOOHOCTHU je OAYBEK NPUBJIAYHO NaXKIby NICUX0JIOTa, a
HCTO TaKO U CTpy4kbaka U3 npoctopa ¢usnyke Kyatype. Behuna focajjamimux ucTpaxkuBamwa ykasyje
Ha BbUXOBY NOBE3aHOCT, KAKO KO/, PeIIKOJICKOT y3pacTa, UCTO TAKO U KOJ, OCHOBHOUIKOJICKOT y3pacTa.
[ln/b vcTpakuBamwa je 610 1a ce UCTPaXky OLHOC pe3ysTaTa Ha TeCTOBMMa MOTOPHUYKHX CTIOCOOHOCTH U
ycrexa yYeHHKa U3 ONLITe06pa30BHUX NpeJMeTa, Tj. yTBPAUTH KOJIMKO je yclleX U3 ONIITe06pa30BHUX
npeJMeTa y Be3u ca pe3yJiTaTUMa IOCTUTHYTHM Ha TeCTOBUMa MOTOPUUYKHX criocobHocTH. Ha y30pKy
on 113 ucnuTaHMKa CTapujer LIKOJICKOT y3pacTa OJHOC MOTOPUYKHUX CIIOCOGHOCTH M ycliexa M3
ONIITe0OPa30BHUX NIpeIMeTa UCTPAXKEH je 6aTepHjoM OJf YeTUPH MOTOPHUUKA TeCTa U OLleHaMa U3 NeT
ONIITe0OpPa30BHUX IpeJMeTa. YBUJIOM Y pe3yJ/iTaTe MOTOPUYKHX CIOCOOHOCTH YY€HULY CY OCTBApUIU
6o/be MpoceyHe pe3yJaTaTe y CBUM MOTOPUYKMUM TecToBHMMa. Kaza ce mocMaTpa ycrex W3 IHeT
onITe06pPa30BHUX MpeAMeTa CUTYAIlHja je Y KOPUCT YYeHHUI[a Koje UMajy 60/be MPOCEYHe OlleHEe U3 CBUX
neT npeaMerTa.

Kop yyeHuka yTBpheHa je cTaTMCTUYKM 3Ha4yajHa yMepeHa KopeJsanuja camo usMeby ycrnexa Ha
Tecty Jlexxamwe-ceq 3a 30 cekyHau u oueHe u3s Matemartuke. Koj yueHunia cuTyauuja je apyraduja,
npoceyHa oneHa U3 PU3UYKOr U 34paBCTEHOT BaClMTama U pe3y/TaTy Ha TecToBUMa M3 CKOKa yJasb
u3 Mecta, Of6ujame jonte of 3uja U Jlexame-ces 3a 30 cekyHAU cy y yMepeHoj kopesanuju. [Ipoceuyne
ouneHe u3 Hcropuje u Teorpaduje u npoceuyHu pesysaratu Tpuyawa Ha 30 MeTapa Cy Yy yMepeHO
HeraTUBHOj KOpeJalLujHu.

Ja/boM aHa/IM30M Ha KOMILJIETHOM Y30PKY HWCIIUTAHMKA KOJ, NeTor paspeja Hajseha yMepeHa
HeraTWBHa Kopesaudja je usMmeby akazeMckor ycmnexa uU3 npeaMera PU3HMYKO U 3ApaBCTBEHO
BaCluTambe W pesyJtata Ha TecTy Tpuyame Ha 30 Merapa. Kox yyeHuka mector pa3pena Hajeha
KopeJsaluja je u3Mehy akageMckor ycrnexa u3 @U3ndkor U 3ipaBCTBEHOT BacUTama U pe3yjTaTa Ha
TecTy Of6Hjambe JIONTe 0/ 3U/a. Jaka KopeJsaliija KoJ| yueHHKa CeIMOT pa3pe/a KOHCTaTBaHa je uaMehy
aKaJleMCKor yciexa u3 npegMmera ®U3n4Ko M 3paBCTBEHO BacnuTamwe ca CKOKOM yJa/b U3 MecTa U
Jlexxamwe-cen 3a 30 cekynau. Kopananyja Ha HUBOY CTaTUCTHYKe 3HAa4ajHOCTHM KOHCTATOBAaHA je KOJ
y4eHHKa ocMor paspea uaMmely tecta Jlexxame - ces 3a 30 ceKyH/ 11 M aKaZieMCKor ycnexa u3 Mcropuje.
AHann30M oiHOCa MOTOPUYKUX TECTOBA JJ06MjeHa je jaka HeraTuBHa KopeJsauyja usmehy Ckoka ygasb
u3 Mecta U Tpuyawa Ha 30 Merapa. OBa Kopesaluja je Hajadya y OJHOCY Ha OCTajle U joul jeJHOM
nOoTBphyje NOBE3aHOCT eKCIJIO3WBHE CHAre HOTY U CIPUHTEPCKe Op3UHE.

Hobujenu pesyamamu ynyhyjy Ha da/ea ucmpascusarba U nomephyjy nosumueaH ymuyaj Momopu4kux
CcnocobHOCMU Ha ychex u3 onwmeobpasosHux npedmema, 60/6e Momopuvke cnocobHocmu ycaosuhe u
606U akadeMcKu ycnex.
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RELATIONSHIP BETWEEN RESULTS ON MOTOR SKILLS TESTS AND SUCCESS IN

ACQUIRING EDUCATIONAL KNOWLEDGE IN OLDER SCHOOL-AGE STUDENTS

Markovi¢ Zivorad, Ignjatovi¢ Aleksandar, Antonov Antonio

Abstract: Physical education teaching, like any other teaching process, represents a scientifically based and
systematically organized institutional educational and pedagogical work, intended for students, that is, students of a
certain age and differentiated level of education, which is based on pedagogical principles. Students acquire
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knowledge, skills and habits through the teaching process; they develop their mental and physical abilities and develop
comprehensively. In addition to three important methodological factors - student, teacher and teaching material, in
physical and health education teaching, another significant factor appears, and that is the extensive material basis for
teaching physical education, which is not the case to such an extent in teaching other subjects at school. The aim of
the research was to investigate the relationship between the results of motor skills tests and the success of students in
general education subjects, i.e., to determine how much success in general education subjects is related to the results
achieved in motor skills tests, and therefore the impact of physical activity on the development of students’ intellectual
abilities and their comprehensive development. The research is of a transversal nature and was carried out in the
Primary School "Jovan Jovanovi¢ Znaj" in Svilajnac in the first semester of the 2024/2025 school year. The sample of
variables included four motor tasks and grades from five general education subjects. The sample of respondents
included 113 respondents of older school age, which was divided into two characteristic subsamples in relation to
gender: a subsample of 54 boys and 59 girls from fifth to eighth grade. The research lasted ten days. In order to process
the obtained data, in addition to descriptive statistics, the Pearson correlation coefficient was applied. The obtained
results indicate that there is no statistically significant relationship between the academic success of older school age
students and the results of motor skills tests.

Key words: motor skills, general education knowledge, older school age
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THE IMPACT OF SLEEP ON SPORTS PERFORMANCE: CONSEQUENCES OF SLEEP
DEPRIVATION AND OPTIMIZATION STRATEGIES
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Abstract: Sleep is a critical physiological process that influences recovery, cognitive functions, and overall athletic
performance. It plays a vital role in numerous physiological and psychological processes, including hormonal
regulation, metabolism, motor skill acquisition, decision-making, and recovery following physical exertion. Given the
high energy demands of sports, adequate sleep is essential for replenishing depleted energy stores and maintaining
peak athletic performance. However, many athletes fail to achieve the recommended duration of sleep, which can
disrupt physiological homeostasis, increase the risk of injury, and negatively affect sports outcomes. This review
synthesizes current research and provides practical recommendations for effective sleep management, emphasizing
its role in enhancing recovery, reducing fatigue, and optimizing athletic performance. The primary aim is to analyze
the existing literature on the impact of sleep on sports performance, with a particular focus on the consequences of
sleep deprivation and strategies for its optimization. Research indicates that insufficient sleep can impair athletic
performance and, in some cases, increase injury risk. To address these challenges, targeted interventions have been
developed to improve sleep quality and, consequently, athletic outcomes.

Key words: sleep quality, rest, recovery, circadian rhythm

INTRODUCTION

Sleep represents one of the key physiological processes that allows for the maintenance of the body’s
internal balance, restoration of energy resources, and effective recovery after physical exertion. In the
field of sports, adequate sleep duration and quality are crucial for the normal functioning of athletes,
their adaptation to training loads, and the achievement of optimal athletic performance. During sleep,
numerous processes occur that contribute to the regeneration of the body—from muscle repair and
regulation of the hormonal system to consolidation of motor skills, improvement of cognitive functions,
and stabilization of emotional responses (Fullagar et al., 2015; Watson, 2017).

Despite clear evidence of the importance of sleep, numerous studies indicate that athletes often do
not get sufficient sleep. Inadequate sleep duration may result from various factors: early or late training
schedules, frequent travel and time zone changes, competitive stress, academic obligations, as well as
daily use of electronic devices immediately before bedtime (Lastella et al., 2015). Research shows that
between 40% and 70% of athletes experience an inadequate sleep pattern, shortened sleep, or reduced
subjective sleep quality during the season (Samuels, 2008).

Sleep deprivation can significantly impair athletic performance. Experimental studies clearly show
that sleep restriction leads to reductions in maximal strength, endurance, and explosiveness, slows
reaction time, increases subjective feelings of fatigue, and decreases movement precision (Reyner &
Horne, 2013). Cognitive functions—such as attention, concentration, information processing speed,
tactical reasoning, and decision-making—are particularly sensitive to sleep loss. These abilities
represent key elements of performance in sports requiring quick reactions and complex motor
coordination (Mah et al,, 2011).

In addition to the negative impact on performance, an increasing number of studies indicate a link
between reduced sleep and a higher risk of sports injuries. A study by Milevski et al. (2014) showed that
athletes who sleep less than eight hours per day have a significantly higher likelihood of injury compared
to athletes who achieve optimal sleep duration. Mechanisms that may explain this relationship include
slower reactions, reduced neuromuscular control, increased stress hormone secretion, and greater
fatigue, which can lead to impaired movement biomechanics and decreased athletic performance.

For this reason, modern sports science places growing importance on developing programs and
interventions aimed at improving sleep hygiene among athletes. Strategies such as education on proper
sleep habits, extending sleep duration, individualizing daily schedules according to circadian rhythmes,
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structured daytime rest, and controlling exposure to light stimuli have shown increasingly positive
results (Bonnar et al, 2018; Walsh et al, 2020). In parallel, the use of modern sleep monitoring
methods—such as actigraphy, validated questionnaires, and sleep diaries—has become an important
tool for tracking recovery and optimizing the training process.

Considering all of the above, as well as the fact that modern sports require a high level of physical
and mental readiness, the aim of this paper is to analyze contemporary scientific findings on the impact
of sleep deprivation on athletic performance and to present empirically validated strategies for sleep
optimization in athletes. Particular emphasis is placed on the effects of inadequate sleep on physical,
cognitive, and technical performance, injury risk, and practical recommendations for the training
process.

THE IMPACT OF SLEEP ON ATHLETIC PERFORMANCE

Sleep is a complex biological process that plays a crucial role in maintaining physiological balance,
regeneration, and adaptation of the body, which is particularly important for athletes exposed to high
training and competitive loads. During sleep, recovery processes occur that include muscle fiber
regeneration, protein synthesis, replenishment of energy reserves, hormone regulation, and immune
system stabilization, with the deep stages of NREM (Non-Rapid Eye Movement) sleep being especially
important (Fullagar et al,, 2015). Deep NREM sleep is associated with increased secretion of growth
hormone and a reduction in inflammatory processes, which play a critical role in muscle repair and
recovery after intense training (Dattilo et al.,, 2011).

The REM (Rapid Eye Movement) sleep phase contributes to learning and consolidation of motor
skills, emotional regulation, and cognitive stability, which is particularly important in sports requiring
precise and complex technical execution (Walker, 2009). Despite the clear importance of sleep, the
modern lifestyle of athletes often involves reduced sleep duration. Factors such as intense training,
competitions late at night or early in the morning, travel and time zone changes, mental stress, and
academic obligations particularly affect young athletes (Lastella et al., 2015). A large number of athletes
get less sleep than the recommended 7-9 hours, leading to cumulative sleep deprivation and reduced
recovery quality (Samuels, 2008).

Sleep deprivation negatively affects athletes’ physical performance, including reductions in strength,
endurance, and explosiveness, as well as earlier onset of fatigue (Reyner & Horne, 2013). Lack of sleep
leads to impaired muscle recovery, disrupted energy metabolism, and increased cortisol levels, making
it difficult to maintain optimal training intensity (Oliver et al., 2009). In addition to physical changes,
there is a noticeable decline in motor precision, stability, and coordination, which particularly affects
sports with high technical demands. Cognitive abilities are also significantly impaired under conditions
of reduced sleep. Athletes with insufficient sleep demonstrate slower reaction times, reduced attention,
slower information processing, and impaired decision-making (Mah et al., 2011). In sports requiring
tactical reasoning and quick responses, these changes can directly influence competitive outcomes.

Sleep deprivation also affects athletes’ emotional stability, increasing irritability and reducing the
ability to adapt to stress. One of the most significant findings in the literature relates to injury risk. It has
been shown that athletes who sleep less than eight hours per day have a significantly higher risk of injury
compared to those with optimal sleep duration, with this risk increasing up to 1.7 times (Milewski et al.,
2014). The causes include reduced proprioception, slower neuromuscular reactions, impaired
movement biomechanics, and higher levels of physical and mental fatigue.

In practice, strategies to optimize sleep are increasingly applied to improve recovery and athletic
performance. Common interventions include improving sleep hygiene, reducing evening screen
exposure, planning short daytime naps, extending total sleep duration, and individualizing training
according to athletes’ circadian rhythms (Bonnar et al., 2018). The implementation of modern sleep
monitoring methods, such as actigraphy, validated questionnaires, and sleep diaries, enables precise
tracking of sleep quality and quantity, contributing to more effective recovery planning (Walsh et al,,
2020).

199



Anthropological and theo-anthropological view on physical activity

Sleep physiology and its importance for athletes

Sleep is a fundamental biological process that allows the body to recover, regenerate, and maintain
balance after physical and mental exertion. During the night, two main sleep phases alternate—NREM
and REM—each with a specific role in athlete recovery. In the deep stages of NREM sleep, intense
physiological regeneration occurs: growth hormone secretion increases, protein synthesis accelerates,
muscle fibers are repaired, and inflammatory processes resulting from strenuous training and
competitions are reduced (Dattilo, 2011). These processes are essential for muscle recovery, adaptation
to physical load, and the development of new functional capacities.

REM sleep primarily serves a cognitive function. During this phase, motor memory consolidation,
information processing, and emotional stabilization occur. For athletes, REM sleep is particularly
important due to its role in learning new movements, refining technical skills, and maintaining
concentration during training and competition. Lack of REM sleep can lead to reduced precision, poorer
coordination, and difficulty acquiring new motor patterns (Walker, 2009).

High-quality sleep is also associated with proper immune system functioning and hormonal balance.
Athletes who consistently achieve the necessary duration and quality of sleep have more stable stress
hormone levels, better energy regulation, faster recovery, and a greater ability to tolerate training loads.
Studies confirm that sleep affects athletic performance as much as proper nutrition and well-planned
training periodization, as it allows the body to adapt to exertion and maintain an optimal level of physical
and mental readiness (Fullagar et al., 2015).

In modern sports, sleep is considered a fundamental element of athlete recovery and preparation.
Understanding sleep physiology enables coaches and athletes to recognize factors that affect recovery
quality and to adjust the training process to allow for optimal body functioning.

Sleep restriction and its impact on athletic performance

Sleep deprivation refers to a state of reduced sleep duration or impaired sleep quality and can be
acute (short-term) or chronic (long-term). In a sports environment, chronic deprivation is more
common, arising as a consequence of intensive training demands, travel, time zone changes, late
competitions, and psychological stress. This condition leads to cumulative fatigue and a reduced ability
of the body to recover adequately between training sessions and competitions.

Numerous scientific studies confirm that lack of sleep has a direct negative impact on athletes’
physical performance. Sleep deprivation decreases maximal strength, power, and endurance while
simultaneously increasing the subjective perception of effort. Athletes suffering from insufficient sleep
fatigue, more often struggle to maintain high intensity during training, and experience impaired muscle
regeneration due to disrupted hormone secretion and reduced metabolic capacity (Reyner & Horne,
2013). It has also been shown that sleep deprivation affects glycogen synthesis, further reducing energy
availability during physical exertion (Oliver et al., 2009).

Sleep deprivation also impacts neuromuscular coordination, precision, and technical execution.
Athletes who sleep less than recommended exhibit greater movement variability, poorer stability, and
an increased number of technical errors, which is particularly pronounced in sports requiring fine motor
skills and high levels of precision, such as basketball, tennis, gymnastics, and volleyball. Lack of sleep
also reduces reaction speed and the ability to quickly adapt to situational changes, potentially negatively
affecting tactical decisions and the ability to anticipate the flow of play.

One of the elements most sensitive to sleep deprivation is cognitive function. Insufficient sleep leads
to reduced attention, concentration, information processing, and decision-making ability. Research
shows that athletes with shortened sleep have slower reaction times, make more errors in tasks
requiring speed and accuracy, and perform less effectively under high-pressure situations (Mah et al,,
2011). This is particularly evident in team sports and sports with complex situational demands, where
decisions must be made in fractions of a second.

Sleep deprivation negatively affects overall athletic performance, impairs training quality, and
increases the risk of injuries and overuse. Therefore, recognizing, monitoring, and preventing sleep
deficiency is crucial in planning the training process and enhancing athletes’ performance.
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METHODS

This paper is designed as a review article with the aim of synthesizing current scientific knowledge
on the impact of sleep and sleep deprivation on athletic performance. The methodological approach
involved a systematic search of the available scientific literature in relevant electronic databases:
PubMed, Web of Science, and Scopus.

The literature search was conducted using keywords and their combinations: “sleep or sleep
deprivation or sleep quality and athletes and sports performance and recovery and injury risk and sleep
extension or sleep interventions.” The review included original research studies, review articles, and
systematic analyses published in English up to 2024.

Inclusion criteria encompassed studies that:

e examined sleep or sleep deprivation in athletes,

e addressed physical, cognitive, or technical performance, as well as injury risk,

e used valid sleep assessment methods (actigraphy, polysomnography, questionnaires, or
sleep diaries) or quantitative performance measures,

e involved athletes of various levels—recreational, competitive, or elite.

Studies that did not include a sports population, lacked sufficient data, or were not available in full
text were excluded. After identifying relevant sources, a thematic content analysis was conducted, with
results classified into four areas:

1. sleep physiology in athletes,

2. effects of sleep deprivation on performance,
3. sleep and injury risk,

4. sleep optimization strategies.

Data were synthesized using a qualitative approach without statistical pooling due to methodological
heterogeneity.

Characteristics of the literature

The presented diagram illustrates the process of searching, selecting, and including studies in the
final corpus of analyzed literature. The process began with the identification of 15,000 records in the
specified databases. During the initial filtering, 53 records were removed due to duplicates, technical
errors, or automatically flagged irrelevance.

In the screening phase, 62 studies were assessed, of which 2 were excluded after reviewing titles and
abstracts. The remaining 60 studies proceeded to the full-text retrieval phase; however, 11 sources were
unavailable, leaving 49 studies for eligibility assessment.

After a detailed evaluation of methodology, content, and relevance, 15 studies were excluded. The
final corpus consists of 12 studies that met all inclusion criteria and represent a methodologically
consistent sample for drawing conclusions.
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Figure 1. Data download procedure flow
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RESULTS

An analysis of a total of ten studies included in the presented table (Table 1) provided data on the
impact of sleep on athletic performance, injury risk, and physiological responses in athletes. In studies
with clearly specified participant numbers, at least 143 subjects were recorded, while systematic
reviews and review articles included larger, but undefined, numbers of athletes from multiple
independent studies. The age range of participants in quantitative studies varied from 12 to 22 years,
whereas review articles also included adult athletes without specifying ages, indicating that the overall
sample comprised both adolescent and adult athletes across different age groups.

The athletes’ experience level varied across studies. Several studies focused on elite athletes,
including investigations assessing performance, sleep variability, and responses to sleep extension or
restriction. Some studies analyzed young competitors and developing athletes, while intervention and
review studies also included recreational athletes. The sports examined included basketball in
experimental conditions, while other studies covered a wide range of sports, including individual and
team disciplines, allowing for generalization of the findings across different athletic populations.

Table 1 Overview of Relevant Studies on Sleep and Athletic Performance

Author(s) Participants/  Sleep Main objective of
and Year Study Design Sport Assessment the study Main findings
Mahetal. Experimental 11 basketball Actigraphy, To examine the Sleep extension to 9-10
(2011) Study (Sleep players sleep diaries effect of sleep hours improved
Extension) (18-22 years) extension on sports shooting, sprint, and
performance reaction time
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Milewski  Prospective 112 young Self-reported To examine the <8 hours of sleep is
etal. cohortstudy  athletes (12-18 sleep duration relationship associated with a 1.7x
(2014) years old) between sleep increased risk of injury
duration and
injuries
Reyner & Experimental 20 athletes Sleep To determine the Reduced sleep impairs
Horne study restriction impact of reduced  endurance, strength, and
(2013) (laboratory sleep on physical explosiveness
conditions) performance
Oliver et al. Randomized 10 competitive  Controlled To examine aerobic One night of sleep
(2009) controlled trial runners sleep capacity after one  deprivation reduces
deprivation night of sleep endurance and VO,max
deprivation
Lastellaet Observational Elite athletes Actigraphy, Analysis of sleep Large variations in sleep
al. (2015) study from team and  questionnaires habits in athletes duration; 40-70% of
individual sports athletes have poor sleep
Fullagar et Systematic Various sports  — To summarize Sleep deprivation affects
al. (2015) review evidence onsleep  physical, cognitive, and
and performance technical performance
Bonnar et Systematic Competitors and Various To examine the Interventions improve
al. (2018) review of recreational methods effectiveness of sleep and recovery
interventions athletes sleep interventions
Walshet  Expert Elite athletes — To develop sleep Comprehensive practice
al. (2020) consensus recommendations  guidelines have been
for athletes issued
Watson Review article Various sports — To analyze the Sleep deprivation
(2017) impact of sleepon  reduces attention,
mental functions reaction speed, and
decision-making
Walker Review article General — To investigate the =~ REM sleep is crucial for
(2009) population + role of sleep in motor learning and
athletes cognition emotional stability

Table 2 presents the results of five relevant studies that investigated the impact of sleep deprivation
on various domains of athletic performance and recovery processes. The included studies analyzed
physical capacities, cognitive functions, technical skills, and injury risk in athletes. Across the observed
studies, it was evident that sleep loss leads to reduced explosiveness, strength, and endurance, while
simultaneously impairing attention, concentration, coordination, and the precision of technical

execution.

The findings indicate that sleep deprivation is consistently associated with a negative impact on the
quality of sports performance, with some studies also reporting a significant increase in injury risk,
further emphasizing the importance of adequate recovery. It was observed that shortened or inadequate
sleep patterns adversely affect athletes of varying training levels, including those engaged in sports that
demand a high level of physical and mental readiness.

Table 2 Effects of Sleep Deprivation on Performance and Recovery

Physical Cognitive Technical Risk of
Study performance  functions skills injury Conclusion
Mabh et al. T Explosiveness, T focus T Shooting N/A Extended sleep improves
(2011) T sprint accuracy all aspects of athletic
performance
Milewski ! Endurance l focus | Stability x1.7 higher  Sleep deprivation is a
etal. (2014) risk significant injury risk

factor
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Reyner & | Strength, | attention ! coordination Increased Sleep restriction impairs

Horne (2013) | endurance physical performance

Oliver et al. 1 VO,max — — N/A One night of sleep

(2009) deprivation reduces
athletic performance

Lastellaetal. Variable | Mental Variable Increased Athletes often do not

(2015) alertness achieve the recommended

sleep duration

Table 3 presents a total of five interventions that have been examined for optimizing sleep in athletes
of various profiles. The interventions included athletes from multiple disciplines, including basketball,
elite sports, as well as various sports in general populations. The duration of interventions ranged from
short-term protocols, such as 20-30 minute daytime naps, to long-term programs conducted over
several weeks or continuously throughout the training process.

The most effective interventions included sleep extension, applied over 5-7 weeks in basketball
players, which resulted in improved shooting accuracy, sprint performance, and reaction time. Sleep
hygiene programs, implemented over 2-6 weeks in elite athletes, showed significant improvements in
subjective sleep quality and faster recovery. Short daytime naps following exposure to acute stress
partially compensated for fatigue, particularly in high-intensity sports.

Additionally, circadian-based individualization of training, which involved adjusting training loads
according to athletes’ chronotypes, led to more stable sports performance throughout the season.
Continuous sleep monitoring, applied across various sports, enabled timely identification of issues
related to low sleep quality or insufficient duration, facilitating the creation of individualized corrective
plans.

These findings indicate that interventions aimed at optimizing sleep can have significant acute and
chronic effects on performance, recovery, and stability of training responses in athletes of different
experience levels.

Table 3 Interventions for Sleep Optimization in Athletes

Intervention Target group Duration Implementation method Effect

Sleep extension Basketball 5-7 weeks Extending nightly sleep to 9- Improvement in shooting

(Mah etal, 2011) players 10 hours accuracy, sprinting, and
reaction speed

Sleep hygiene Elite athletes = 2-6 weeks Education, light regulation, Improved sleep quality

(Bonnar etal., 2018) routine and recovery

Nap 20-30min Athletes under Short-term Daytime rest Partial fatigue

acute stress compensation

Circadian-based Elite athletes ~ Constant Training according to More consistent

individualized training chronotype performance

(Walsh et al., 2020)

Sleep monitoring Various sports Continuous Actigraphy, questionnaires Timely problem
identification

DISCUSSION

The authors of this study aimed to analyze contemporary scientific evidence regarding the influence
of sleep quality on athletic performance and to present empirically validated strategies for optimizing
sleep in athletes. The analysis highlights the impact of inadequate sleep on physical, cognitive, and
technical performance, injury risk, and practical recommendations for training processes. The reviewed
studies consistently demonstrate that sleep plays a crucial role in athletic performance, recovery, and
injury prevention.

Although individual studies differ in methodology, sample size, duration, and sleep assessment
methods, their findings are complementary and provide a comprehensive understanding of the
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importance of sleep in the sporting context. A common limitation across most studies was the method of
data collection for sleep quality, with reliance primarily on subjective assessments rather than
laboratory-based measures.

In studies addressing sleep and athletic performance, the primary focus was on how sleep quality
influences sprint performance, reaction time, endurance, strength, cognitive functions, injury risk, and
psychological aspects (Mah et al,, 2011; Reyner & Horne, 2013; Milewski et al., 2014; Oliver et al., 2009;
Fullagar et al.,, 2015). Additionally, quality sleep positively affects emotional stability and attention
(Watson et al., 2017; Walker et al.,, 2009). Notably, experimental studies examining sleep extension
indicate that even simple interventions, such as increasing total nocturnal sleep, can significantly
improve performance outcomes, including shot accuracy, reaction time, sprint performance, and
technical execution. These findings confirm that sleep is a modifiable variable that can be strategically
optimized to enhance performance without increasing physical training load.

Conversely, studies investigating sleep deprivation reveal a range of negative consequences.
Insufficient sleep leads to decreased physical capacities, reduced strength, endurance, and
explosiveness, as well as increased subjective fatigue (Reyner & Horne, 2013; Oliver et al., 2009). Other
studies have shown that inadequate sleep negatively affects injury incidence, athletic performance, and
overall career progression, as athletes often fail to achieve sufficient sleep quality (Mah et al., 2011;
Milewski et al., 2014; Reyner & Horne, 2013; Oliver et al., 2009; Lastella et al., 2015). Longitudinal
research demonstrates that athletes sleeping less than eight hours per night have a significantly higher
risk of injury, attributed to slower neuromuscular reactions, reduced stability, impaired coordination,
and increased fatigue, all of which elevate the likelihood of acute and chronic injuries (Milewski et al.,
2014).

Finally, studies focused on sleep optimization interventions—such as sleep hygiene improvements,
short daytime naps, regulation of electronic device use before bedtime, and chronotype-based
individualized training—have shown positive effects (Mah et al., 2011; Bonnar et al., 2018; Walsh et al,,
2020). These results confirm that structured sleep management is a critical component of the training
and recovery process.

Overall, the literature supports the conclusion that sleep is a key determinant of athletic success.
Sleep quality and duration affect physical, technical, and cognitive performance, emotional stability, and
injury risk. Consequently, sleep optimization should be an integral part of athletic training, on par with
nutrition, hydration, recovery, and training periodization.

In terms of theoretical application, this review provides practitioners with insights into the role of
sleep in performance and recovery, as well as evidence-based methods for sleep intervention and
optimization. Practically, it highlights how targeted strategies can improve sleep quality, thereby
enhancing overall athletic outcomes. A limitation of this review is the absence of sex-specific analyses,
which future research should address to refine sleep recommendations for male and female athletes.

CONCLUSION

Based on the analysis of current scientific literature, sleep emerges as a fundamental factor in
maintaining and enhancing athletic performance, facilitating recovery, and preventing injuries.
Numerous studies consistently demonstrate that sufficient high-quality sleep positively influences
athletes’ physical capacities, including strength, endurance, explosiveness, and motor precision.
Moreover, sleep plays a critical role in cognitive functions essential for sports, such as rapid reaction,
decision-making, attention, and information processing. Sleep deprivation leads to diminished athletic
performance, impaired technical execution, delayed recovery, and an increased risk of injury. These
effects underscore that inadequate sleep is not merely a consequence of intense training or competition
schedules but a significant factor directly impacting both health and athletic success.

Proper planning and optimization of sleep should be an integral part of any training program.
Educating athletes on sleep hygiene, individualizing training schedules according to biological rhythms,
regulating pre-sleep light exposure, and implementing short daytime naps represent effective strategies
for improving sleep quality. It is particularly important that coaches, sports professionals, and athletes
recognize sleep as an essential component of recovery, alongside nutrition, hydration, and active
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regeneration. The findings of this review confirm that enhancing sleep represents one of the simplest,
most accessible, and most effective approaches to improving athletic performance, reducing injury risk,
and preserving long-term functional stability. Future research should focus on precisely defining optimal
sleep protocols and their application across different sports while considering individual variability
among athletes.
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UTICAJ SNA NA SPORTSKE PERFORMANSE: POSLEDICE SMANJENJA DUZINE I
KVALITETA SNA I STRATEGIJE ZA OPTIMIZACIJU

Golubovi¢ Andela, Arsenijevi¢ Radenko, Stankovi¢ Veroljub

Sazetak: San je kljucan fizioloski proces koji utice na oporavak, kognitivne funkcije i celokupne sportske performanse.
On igra vitalnu ulogu u razlic¢itim fizioloskim i psiholoskim procesima, ukljucujuéi regulaciju hormona, metabolizam,
motorcke vestine, donoSenje odluka i oporavak nakon fizi¢kog napora. S obzirom na visoke energetske zahteve sporta,
adekvatan san je neophodan za obnavljanje iscrpljenih energetskih resursa i odrZavanje vrhunskih sportskih
performansi. Medutim, mnogi sportisti ne postiZu preporucenu duZinu sna, Sto moze narusiti fiziolosku ravnotezu,
povecatirizik od povreda i negativno uticati na sportske rezultate. Ovaj pregledni rad sintetizuje aktuelna istraZivanja
i pruza prakticne preporuke za efikasno upravljanje snom, naglasavajuci njegovu ulogu u poboljsanju oporavka,
smanjivanju zamora i optimizaciji sportskih performansi. Primarni cilj je analiza postojece literature o uticaju sna na
sportske performanse, sa posebnim osvrtom na posledice nedostatka sna i strategije za njegovu optimizaciju.
IstraZivanja pokazuju da nedovoljan san moZe negativno uticati na sportske performanse i u odredenim sluc¢ajevima
povecati rizik od povreda. Kako bi se ovi izazovi prevazisli, istraZivaci su razvili ciljane strategije za poboljSanje
kvaliteta sna, a time i sportskih rezultata.

Kljuéne reci: kvalitet sna, odmor, oporavak, cirkadijalni ritam
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Abstract: This study investigates the state of confidence, activity, and mood in young orienteering competitors aged
10-14 years, using Self-esteem, activity, mood test (Leonova, 1984) applied before and after a competition.
Orienteering, a demanding sport requiring both physical and cognitive skills, provides a unique context to explore how
competition influences young athletes’ emotional and mental states. Results revealed significant changes in
participants’ psychological states post-competition, with notable shifts in confidence and mood levels. These findings
highlight the impact of competitive pressure on young athletes and provide insights into the emotional dynamics of
youth sports. The study underscores the importance of psychological monitoring and support for young competitors
to enhance their performance and well-being in demanding sports like orienteering.

Key words: young competitors, orienteering, psychological testing.

INTRODUCTION

The psychological well-being of young athletes is a critical factor in their overall development,
performance, and enjoyment of sports. As children and adolescents engage in competitive sports, they
are exposed to unique pressures that can influence their emotional and mental states. Understanding
these psychological dynamics is particularly important in demanding sports like orienteering, which
require a combination of physical endurance, cognitive skills, and emotional resilience. Orienteering, a
sport that involves navigating through unfamiliar terrain using a map and compass, places significant
demands on young competitors. While traditionally a forest-based sport, its modern development
includes accessible urban formats in parks, which are specifically designed to introduce the sport to
beginners in a fun and engaging way, fostering initial positive experiences. This study examines how
young athletes who have embarked on this pathway then cope with the psychological demands of formal
competition (Sirakov, Ivanova & Belomazheva-Dimitrova, 2023).

Orienteering places unique psychological demands on young competitors due to its requirement for
continuous decision-making, spatial orientation, and error correction under time pressure. Unlike many
traditional sports, performance in orienteering is highly dependent on cognitive processes such as map
reading, attention control, and rapid problem solving. Decision-making under physical fatigue has been
shown to increase mental strain and emotional vulnerability, which may amplify negative affective
responses during and after competition (Johnson, 2025; McCormick et al.,, 2015).

Competitive sport has been widely recognized as a significant psychological stressor for children and
adolescents. In orienteering, this pressure exists within a clear performance pathway; research on elite
university competitors in Bulgaria indicates that high-level achievement is often predicated on long-
term development within supportive institutional frameworks that foster a culture of excellence. For
young athletes aspiring to this level, the pressure of competition is thus intertwined with early
developmental experiences that can shape their long-term relationship with the sport (Sirakov, 2025).
Other research has shown that competitive environments can elicit stress, anxiety, and fluctuations in
self-perception, particularly among younger athletes whose psychological coping mechanisms are still
developing (Gould et al., 1993). These stress responses are often intensified in sports that combine
physical exertion with complex cognitive demands, increasing the overall psychological load
experienced during competition.

Self-esteem, activity, and mood are key psychological constructs that can be profoundly affected by
competitive experiences. Self-esteem reflects an individual's perception of their own worth and
capabilities, while activity levels indicate their energy and readiness to engage in tasks. Mood, on the
other hand, represents the emotional state that can fluctuate in response to external and internal stimuli.
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These factors are not only crucial for athletic performance but also for the overall well-being of young
athletes. Previous research has shown that competitive sports can lead to both positive and negative
psychological outcomes, depending on factors such as the level of support, the nature of the competition,
and the individual's coping mechanisms.

Self-esteem in childhood and early adolescence is considered a relatively unstable and context-
dependent construct, strongly influenced by situational feedback and perceived success or failure
(Makelele, 2024; Harter, 1986). Self-esteem in youth is particularly sensitive to performance feedback.
Theoretical models posit that physical activity influences self-esteem through perceptions of
competence and social belonging, making competitive outcomes a potent source of fluctuation (Mazereel
et al,, 2021). In sport settings, young athletes often base their self-worth on performance outcomes,
making them particularly vulnerable to decreases in self-esteem following unsatisfactory results.
Performance-related self-evaluations may therefore fluctuate considerably before and after competition,
reflecting the dynamic nature of self-esteem in youth sport contexts.

Mood represents a transient psychological state that is particularly sensitive to situational factors
such as physical exertion, perceived performance, and competitive stress. In youth sport, post-
competition mood has been identified as an important indicator of athletes’ immediate emotional
adjustment to competitive experiences. Negative mood states following competition may reflect
disappointment, mental fatigue, or stress-related responses and can influence motivation and
subsequent engagement in sport (Lane & Terry, 2000).

This study focuses on young orienteering competitors aged 10-14 years, a developmental period
characterized by significant physical, emotional, and cognitive changes. Using the Self-esteem, Activity,
and Mood Test (Leonova, 1984), we aimed to investigate how participation in an orienteering
competition influences these psychological states. By administering the test before and after the
competition, we sought to capture the immediate impact of competitive pressure on the participants'
self-esteem, activity levels, and mood.

The findings of this study are expected to contribute to a deeper understanding of the emotional and
psychological dynamics of youth sports. By highlighting the changes in self-esteem, activity, and mood
that occur as a result of competition, this research underscores the importance of psychological
monitoring and support for young athletes. Such insights can inform the development of strategies to
enhance the performance and well-being of young competitors, ensuring that they not only succeed in
their sport but also enjoy a positive and fulfilling athletic experience.

METHODS

Participants

The study involved 21 orienteering competitors aged 10-14 years, who participated in a regional
orienteering competition held in March 2025 in Bulgaria. Participants were recruited through local
orienteering clubs and had little to no competitive experience. Written informed consent was obtained
from both the participants and their parents or guardians prior to their involvement in the study. Ethical
approval for the research was obtained from the relevant institutional review board.

Psychological Assessment

To assess the psychological states of the participants, the Self-esteem, Activity, and Mood test was
administered. The original questionnaire, developed by Leonova (1984), is presented in its English
translation in Figure 1. The validated instrument consists of 30 items. For the purposes of the present
study, a minor modification was introduced by replacing the original bipolar 7-point scale (3-2-1-0-1-2-
3) with a unipolar 7-point scale ranging from 1 (worst) to 7 (best), where 1 represents the lowest and 7
the highest possible score for each item and, respectively, for each of the three assessed constructs. The
questionnaire comprises three subscales - self-esteem, activity, and mood - each containing 10 items.
Subscale scores were calculated by summing the responses to the corresponding items, yielding separate
total scores for self-esteem, activity, and mood. Higher scores indicate higher levels of self-esteem,
activity, and more positive mood.
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Name Age Team

= Before / After
Test Self-esteem, Activity, Mood

Please circle the number that most accurately reflects your current state.
Each pair of words on a row represents opposite concepts. Zero indicates a neutral
state, while the numbers to the left and to the right of zero represent the degree of
the respective state.

1 Good self-esteem 32101 2 3 |Poorself-esteem

2 [ feel strong 3210123 |Weak

3 | Passive 3210123 |Active

4 Low mobility / Not veryactive |3 2 1 0 1 2 3 | Mobile/ Physically active
5 Cheerful 3210123 |Sad

6 | Good mood 3210123 | Badmood

7 Able to work / Efficient 32101 2 3 |Exhausted

8 Full of energy 32101 2 3 | Weakened

9 Slow 3210123 |Fast

10 | Inactive 32101 23 |Active (engaged)

11 | Happy 32101 2 3 | Unhappy

12| Joyful 3210123 |Gloomy

13 | Tense 32101 23 |Relaxed

14 | Healthy 3210123 M

15 | Uninvolved 32101 2 3 |Engrossed/Absorbed
16 | Indiffcrent 3210123 |Excited

17 | Enthusiastic 32101 23 |Dejected

18 | Glad / Joyful 32101 23 |Sorrowful

19 | Rested 3210123 |Tired

20 | Fresh 321012 3 |Exhausted

21 | Sleepy 32101 23 |Aroused

22 | I need rest 3210123 |1wantiowork

23 | Calm 3210123 |Concerned

24 | Optimistic 32101 2 3 |Pessimistic

25 | Enduring / Resilient 32101 2 3 |Notenduring/l.ow endurance
26 | Alert 3210123 [Sluggish

27 | I find it hard to concentrate 321 0 1 2 3 |Tthink easily /T comprehend easily
28 | Distracted 321 01 2 3 | Attentive

29 | Full of hope 321 01 2 3 | Disappointed

30 | Satisfied 32101 2 3 |Dissatisfied

Fig. 1 Questionnaire: Self-esteem, Activity, and Mood Test - originally in Russian (Leonova, 1984)

Procedure

The psychological test was administered twice: once immediately before the orienteering
competition and once immediately after the competition. The pre-competition assessment was
conducted 30 minutes prior to the start of the event, while the post-competition assessment was
completed within 15 minutes of the participants finishing the event. This timing was chosen to capture
the immediate psychological impact of the competitive experience. Participants completed the
questionnaire in a quiet and controlled environment to minimize distractions and ensure accurate
responses.

DISCUSSION AND RESULTS

The findings of this study highlight the significant psychological impact of competitive orienteering
on young athletes aged 10-14 years. The results illustrated in Figure 2 indicate a decline in self-esteem,
activity, and mood following the competition, suggesting that the demands and pressures of the event
may have negatively influenced the participants' emotional and mental states.

The pronounced decline in self-esteem observed after the competition may be explained through the
concept of performance-contingent self-worth. Young athletes often evaluate their personal value based
on competitive outcomes, making unsuccessful performances particularly detrimental to their self-
perception. According to Crocker and Wolfe (2001), when self-worth is closely tied to achievement,
failure experiences can result in immediate reductions in self-esteem, especially in developmental stages
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characterized by heightened sensitivity to external evaluation.

The observed declines in activity and mood align with recent research on mental fatigue in
orienteering. Studies have shown that the sport's high cognitive load - from constant navigation and
decision-making - induces acute mental fatigue that impairs mood and perceived energy, with effects
lasting up to 48 hours post-event (Lam et al., 2024).

5,66

5,15

4,47
4,35

3,91

Self-esteem Activity Mood
= Before competition @ After competition

Fig. 2 Psychological test: Self-esteem, activity and mood - before and after a competition with 10-14
aged orienteers

Self-esteem showed the most pronounced decrease, dropping from 5.66 to 3.79. This decline may
reflect the heightened self-criticism that arises when young athletes feel they have failed to execute
complex cognitive tasks under pressure. This is supported by elite athletes who link self-confidence
directly to the mastery of specific cognitive skills, such as map memorization and strategic simplification.
For novices, a poor competitive performance may thus feel like a failure in these fundamental skills,
leading to a sharp drop in self-evaluated worth (Belomazheva-Dimitrova & Sirakov, 2019).

Activity levels also decreased, albeit to a lesser extent, from 4.47 to 3.91. This reduction in perceived
energy and readiness to engage in tasks may be attributed to the physical and mental fatigue associated
with the competition. This connection is underscored by research with elite orienteers, which
establishes a clear consensus that physical fitness is directly linked to technical performance during a
competition, suggesting that physical fatigue can directly impair the cognitive resources needed for
navigation (Sirakov & Belomazheva-Dimitrova, 2018).

The decrease in activity levels following the competition may reflect not only physical fatigue but
also cognitive and emotional exhaustion. This cognitive load specifically targets executive functions;
studies show that technical orienteering training primarily enhances concentration and sustained
attention, meaning that competition likely drains these very resources, leading to a measurable drop in
perceived energy (Sirakov & Belomazheva-Dimitrova, 2021). Mental exhaustion has been shown to
reduce perceived energy levels and motivation, particularly in endurance-based sports involving high
cognitive engagement (Kellmann, 2002).

Mood scores declined from 5.15 to 4.35, indicating a shift toward a less positive emotional state. This
change may be linked to the stress and disappointment that can accompany competitive events,
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particularly if participants faced challenges such as difficult terrain, navigation errors, or unfavorable
competition outcomes. The emotional toll of competition, combined with physical exhaustion, likely
contributed to the observed decline in mood.

The observed decline in mood is consistent with previous findings indicating that competitive stress
and perceived underperformance can negatively affect affective states in young athletes. Mood
disturbances following competition may be exacerbated in sports such as orienteering, where navigation
errors are highly salient and often perceived as personal mistakes. Such experiences may intensify
emotional reactions and contribute to short-term reductions in positive affect (Lane & Terry, 2000).

These findings align with foundational research demonstrating that competitive sports can be a
significant source of stress, anxiety, and self-doubt for young athletes, particularly when they perceive
their performance as inadequate (Gould et al., 1993). However, it is crucial to distinguish the specific
pressures of formal competition from the broader experience of the sport. Research in educational
settings shows that orienteering introduced as a physical education activity yields very high levels of
student satisfaction, with participants reporting enjoyment and perceived benefits for their intellectual
development (Sirakov, 2024). This suggests that the negative psychological shifts observed in the
present study are likely tied to the acute evaluative pressure of competition, rather than to the inherent
nature of orienteering activities. The results of this study also underscore the importance of providing
psychological support to young orienteering competitors to help them manage the emotional and mental
challenges of competition.

Compared to many team and individual youth sports, orienteering presents a distinctive
psychological profile due to its emphasis on individual responsibility and continuous problem solving.
Previous research has indicated that sports involving high levels of personal accountability may increase
emotional pressure and stress responses in young athletes (Fraser-Thomas et al, 2008). This
characteristic may partially explain the substantial post-competition declines observed in the present
study.

Practical Implications

The observed declines in self-esteem, activity, and mood highlight the need for interventions aimed
at supporting young athletes' psychological well-being. Coaches and parents can play a crucial role in
fostering a positive competitive environment by emphasizing effort and improvement over outcomes,
providing constructive feedback, and helping athletes develop coping strategies for dealing with stress
and disappointment. Additionally, incorporating post-competition recovery activities, such as relaxation
techniques or team debriefings, may help mitigate the negative psychological effects of competition.

Furthermore, psychological support and preparation should be considered alongside the quality of
event organization. Since factors like clear map presentation, well-designed courses, and effective pre-
event communication are known to enhance participant satisfaction and reduce pre-competition
uncertainty (Sirakov & Minoiu, 2025), organizers and coaches can mitigate some environmental
stressors. Optimizing these organizational aspects can create a more supportive competitive framework,
potentially buffering the sharp psychological declines documented here.

Limitations and Future Research

This study has several limitations. First, the sample size was relatively small (n = 21), which may
limit the generalizability of the findings. Second, the study focused on a single competition, and the
psychological effects of repeated competitive events over time remain unexplored. Future research
could investigate longitudinal changes in self-esteem, activity, and mood across multiple competitions,
as well as the role of individual differences (e.g., age, gender, experience level) in shaping athletes'
psychological responses.

CONCLUSION

This study explored the psychological impact of competitive orienteering on young athletes aged 10-
14 years with little to no experience in racing, focusing on changes in self-esteem, activity, and mood
before and after a competition. The results revealed significant declines in all three psychological

211



Anthropological and theo-anthropological view on physical activity

constructs following the event, with self-esteem showing the most pronounced decrease, followed by
mood and activity. These findings highlight the emotional and mental challenges that young orienteering
competitors face in a demanding and high-pressure environment.

The observed declines in self-esteem, activity, and mood underscore the importance of providing
psychological support to young athletes to help them navigate the stresses of competition. Coaches,
parents, and sports organizations play a critical role in fostering a positive and supportive environment
that prioritizes effort, growth, and well-being over outcomes. By implementing strategies such as
constructive feedback, stress management techniques, and post-competition recovery activities,
stakeholders can help young athletes build resilience and maintain a healthy psychological state.

By addressing these challenges through proactive support and monitoring, we can ensure that young
athletes not only perform at their best but also enjoy a positive and fulfilling sporting experience. This is
particularly important given that orienteering, at its core, is an activity that new participants find highly
engaging and intellectually rewarding. The role of coaches and parents, therefore, is to build a bridge
that allows young competitors to carry this initial enjoyment and sense of competence forward into the
competitive realm (Sirakov, 2024).

While this study provides valuable insights into the immediate psychological effects of competition,
further research is needed to explore the long-term impact of repeated competitive events and the role
of individual differences in shaping athletes' responses. Understanding these dynamics can inform the
development of targeted interventions to support young athletes' mental and emotional well-being.

In conclusion, competitive orienteering, while offering numerous benefits, also poses significant
psychological challenges for young unexperienced competitors. By addressing these challenges through
proactive support and monitoring, we can ensure that young athletes not only perform at their best but
also enjoy a positive and fulfilling sporting experience. A follow-up study with the same participants is
planned once they have gained competitive experience, to determine whether the outcomes differ.
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ANALIZA NIVOA SAMOPOUZDAN]JA, AKTIVNOSTI I RASPOLOZENJA KOD
ORIJENTIRISTA UZRASTA 10-14 GODINA PRE I POSLE TAKMICENJA

Sirakova Kristina

SazZetak: Ova studija istraZuje psiholoska stanja samopouzdanja, aktivnosti i raspoloZenja kod mladih orijentirista
uzrasta 10-14 godina, koriste(i test samopouzdanja, aktivnosti i raspoloZenja (Leonova, 1984) primenjen pre i posle
takmicenja. Orijentiring, zahtevan sport koji zahteva i fizicke i kognitivne vestine, pruZa jedinstven kontekst za
istraZivanje uticaja takmicenja na emocionalna i mentalna stanja mladih sportista. Rezultati su pokazali znacajne
promene u psiholoskim stanjima ucesnika nakon takmicenja, sa primetnim promenama u nivou samopouzdanja i
raspoloZenja. Ovi nalazi naglasavaju uticaj takmicarskog pritiska na mlade sportiste i pruZaju uvid u emocionalnu
dinamiku sporta mladih. Studija isti¢e vaznost psiholoskog pracenja i podrske mladim takmic¢arima kako bi se
poboljsali njihov performans i dobrobit u zahtevnim sportovima poput orijentiringa.

Kljuéne reci: mladi takmicari, orijentiring, psiholosko testiranje.
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Abstract: Orienteering is a unique sport that combines physical endurance, cognitive skills, and navigation in natural
and urban environments. Beyond its athletic aspects, orienteering functions as a social phenomenon that fosters
community building, environmental awareness, and lifelong engagement in physical activity. This paper explores the
social dimensions of orienteering, including its role in education, health promotion, and social integration. By
analyzing existing literature and case studies, we highlight how orienteering contributes to personal development,
teamwork, and inclusivity. The study also discusses the sport’s impact on different age groups and its significance in
modern society. Additionally, the report presents the results of a survey exploring attitudes towards orienteering as a
social phenomenon, offering valuable insights into the public perception of the sport and its broader social
implications.

Key words: orienteering, social phenomenon, sports culture, sports community, social integration

INTRODUCTION

Orienteering is a sport that combines physical endurance, navigational skills, and rapid decision-
making in a variety of natural and urban environments. Although it is often perceived primarily as an
individual physical activity, orienteering has strong social characteristics. It brings together people of
different ages, genders, and social and professional backgrounds, creating conditions for active
communication, cooperation, and the formation of long-term social relationships. Through shared
training and competition experiences, participants develop a sense of belonging and mutual support,
which strengthens community ties and promotes social inclusion and equality (Vladimirov, 2025a;
Vladimirov, 2025b). The arena, being the most visible and socially interactive space in an orienteering
event, directly shapes both athlete experience and the public image of the sport (Sirakov & Minoiu,
2025).

Numerous studies highlight the positive impact of orienteering on participants’ psycho-emotional
and psycho-physical well-being. Structured training programs for adolescents, students, and adults
contribute to improved emotional balance, reduced stress levels, and enhanced overall quality of life,
which in turn leads to higher personal satisfaction and social adaptability (Galan et al., 2016; Blagii et al.,
2018). These communicative and health-related functions position orienteering as an effective means
for personal development, social integration, and the cultivation of a positive sport culture.

In recent years, orienteering has also undergone significant transformation due to the integration of
modern technologies. The use of GPS tracking systems and specialized analytical software has
fundamentally changed the training and competition process, enabling detailed evaluation of route
choices, technical performance, and decision-making errors. At the same time, these technological
innovations have increased the attractiveness of the sport for spectators by allowing live broadcasting
and in-depth visual analysis of competitions. As a result, orienteering is evolving from a relatively closed
sporting discipline into an appealing media product, supporting its popularization and attracting new
participants (Sirakov & Belomazheva-Dimitrova, 2016; Sirakov & Belomazheva-Dimitrova, 2019;
Sirakov & Belomazheva-Dimitrova, 2021). Despite these advancements, research among elite orienteers
confirms that a high level of physical fitness remains a key prerequisite for maintaining technical
accuracy and effective decision-making under competitive load (Sirakov & Belomazheva-Dimitrova,
2018; Minoiu & Minoiu, 2019).

Beyond its technological and physical dimensions, orienteering represents a powerful environment
for cognitive and personal development. Regular training, particularly focused on technical skills and
map interpretation, has been shown to positively influence mental processes such as attention, spatial
thinking, and the ability to make rapid decisions in stressful situations (Zsheliaskova-Koynova, 1993;
Belomazheva-Dimitrova, 2020; Batista et al,, 2021; Robazza et al., 2018). The unique combination of
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intense physical effort and complex cognitive activity makes orienteering not only a competitive sport
but also a valuable educational tool. Its application in school and university settings supports the
development of essential life skills among young people and students, including problem-solving,
autonomy, responsibility, and resilience (Sirakov & Belomazheva-Dimitrova, 2019; Vaskan et al,, 2019;
Sirakov & Ivanova, 2023; Sirakov, Ivanova & Belomazheva-Dimitrova, 2023; Baytas et al.,, 2024).
Evidence from Bulgarian university orienteering further supports the role of the sport as a stable social
and educational environment. Long-term analyses of national university championships demonstrate
that sustained institutional engagement in orienteering contributes not only to competitive success, but
also to the formation of cohesive student communities and enduring athlete involvement over multiple
academic cycles (Sirakov, 2025).

In this context, the present study aims to examine orienteering as a social phenomenon by presenting
empirical data obtained through a survey among active participants in the sport and by outlining its role
in socialization, community building, and sustainable engagement in an active and healthy lifestyle.

METHODS
The study was conducted using a structured online survey targeting individuals who practice
orienteering from different age groups and levels of experience. A total of 280 respondents participated
in the study, including both athletes with many years of competitive experience and recreational
participants.
The questionnaire consisted of 16 questions, incorporating both multiple-choice items and
statements evaluated using a five-point Likert scale (from “strongly disagree” to “strongly agree”).
The main objective of the study was to examine social attitudes and perceptions toward orienteering,
with a particular focus on:
o the degree of perceived sense of belonging to the sporting community;
e the social interactions arising from participation in the sport;
e the perceived impact of orienteering on personal and social development;
e opinions regarding the promotion and social accessibility of the sport.
The collected data were analyzed quantitatively and presented through charts and figures
illustrating trends in the social aspects of orienteering.

RESULTS AND DISCUSSION

The study confirms that orienteering is perceived by participants not merely as an individual sport,
but as an activity with a clearly pronounced social dimension. One of the most strongly emphasized
aspects in the survey was precisely the social function of the sport. Nearly three quarters of the
respondents reported that through their participation in orienteering they had established meaningful
new social connections, while almost another quarter fully or partially supported this statement. Only a
very small proportion of participants were uncertain or did not perceive a link between orienteering and
social bonding (Figure 1). This indicates that the sport not only motivates participation through physical
activity but also plays an important role as a social platform that fosters interpersonal communication
and a sense of belonging.

@ Strongly agree
@ Somewhat agree
Neither agree nor disagree
@ Somewhat disagree
@ Strongly disagree

Fig. 1 Do you believe that orienteering helps you create new social contacts?
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The results of the survey confirm that orienteering is perceived by the majority of participants not
only as a sport, but also as a social practice that promotes communication, inclusion, and personal
development. From the very beginning of the study, a clear tendency emerged to view orienteering as an
open and inclusive environment. More than half of the respondents fully agree, and nearly one third
partially agree, with the statement that there are no cultural or social barriers in the sport (Figure 2).
This indicates that orienteering is perceived as an accessible and equitable space for interaction, in which
participants share common values regardless of social, ethnic, or cultural differences.

@ Strongly agree

@ Somewhat agree

() Neither agree nor disagree
@ Somewhat disagree

@ Strongly disagree

Fig. 2 Do you agree with the statement that there are no cultural and/or social barriers in
orienteering?

This openness is further confirmed by attitudes toward socialization. Almost all respondents - 77.1%
fully and 21.1% partially - believe that orienteering contributes to socialization among those who
practice it (Figure 3). This demonstrates the sport’s significant role in building a sense of community and
a supportive social environment.

@ Strongly agree
@ Somewhat agree

) Neither agree nor
disagree

@® Somewhat disagree
@ Strongly disagree

Fig. 3 Do you agree that orienteering contributes to socialization among people who practice it?

A similar trend is observed in the assessment of the accessibility of orienteering. A total of 72.9% of
respondents fully agree and 21.4% partially agree that the sport is suitable for people with differences
in ethnicity, gender, age, or physical abilities (Figure 4). This result emphasizes that orienteering
provides one of the few platforms where equality is not merely a theoretical principle, but a lived
experience.
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@ Strongly agree
® Somewhat agree
Neither agree nor

‘ disagree
] @ Somewhat disagree

@® Strongly disagree

Fig. 4 Do you consider orienteering accessible to people with differences in ethnicity, race, gender, age,
or physical abilities?

Regarding the perception of orienteering as a socializing activity, responses are nearly unanimous -
77.9% fully agree and 21.1% partially agree that the sport fulfills such a function (Figure 5).

@ Strongly agree
@ Somewnhat agree

@ Neither agree nor
disagree

@ Somewhat disagree

Fig. 5 Do you consider orienteering to be a socializing activity?

Even more noteworthy are the results of the following question, which examines the place of
orienteering in comparison with other socializing activities (Figure 6). Approximately one third of
respondents rank orienteering as the most important socializing activity in their lives, while an
additional 40% place it in second position. This suggests that for many participants, orienteering
occupies a leading role in their social lives, serving not only as a form of physical activity but also as a
primary means of communication and shared experience.

@ At the first place

@ At the second place
@ At the third place
@ Farther back

17.8%

8.4%

Fig. 6 If you consider orienteering a socializing activity, where does it rank in importance compared to
other socializing activities in your life?

217



Anthropological and theo-anthropological view on physical activity

Finally, respondents demonstrate a high level of agreement with the idea of including orienteering
as a mandatory component of physical education curricula in schools (Figure 7). More than 60% fully
support this proposal, while nearly 28% partially approve it. This reflects an understanding that
orienteering has not only physical, but also educational and social value, which can be effectively utilized
in the school environment.

@ Strongly agree
@ Somewhat agree

Neither agree nor
disagree

® Somewhat disagree
@ Strongly disagree

Fig. 7 Do you think that orienteering could be included as a mandatory content area in school physical
education programs? (Currently, it is an optional component.)

CONCLUSION

The results of the survey clearly demonstrate that orienteering is far more than a sport - it represents
a social phenomenon that fosters communication, inclusion, and social connectedness among people
from diverse backgrounds. Participants perceive orienteering as an inclusive, friendly, and accessible
environment that supports the development of social capital and long-term interpersonal relationships.

Based on the data, it can be concluded that orienteering possesses significant potential as a tool for
social integration and education through movement. Its more active inclusion in school curricula, along
with improved media visibility, could expand its impact and strengthen its role as a socially meaningful
form of physical and social activity.
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Abstract: Evaluating the quality of teaching and learning is essential for improving both processes. Students' feedback
provides valuable insights into the effectiveness of teachers and the learning experience. Practical ski training is a
well-established component of sports and physical education university programs worldwide. It is also a mandatory
course in the Physical education and sports bachelor’s degree program at St. Cyril and St. Methodius University of
Veliko Tarnovo, Bulgaria. Every student undergoes a seven-day skiing training course, although most have no previous
experience before attending ski education. The purpose of this research is to assess students' opinions on the quality
of teaching and learning in practical ski education, focusing on their satisfaction with the educational process, overall
organization of the practical training, satisfaction with the skills acquired during the course and perceived additional
benefits gained from the program. A structured questionnaire was developed with both open- and closed-ended
questions/statements, some using a Likert scale, was used for data collection. The results reveal that students are
generally satisfied with the teachers' preparation, both theoretical and practical, and appreciate their role as
motivators. All practical sessions are tailored to the students’ abilities, while teachers effectively manage any crisis
situations that arise. We found that students demonstrate a realistic self-assessment of their abilities at the end of the
course where they put different evaluation on the acquired knowledge and skills. Overall, students’ satisfaction with
the practical ski education is very positive and that feedback is important for the process of teaching in it.

Key words: practical ski education, teaching, learning, students, self-evaluation.

INTRODUCTION

In most educational systems, each academic subject contains learning objectives, which are
composed of learning elements. The acquisition of competence refers to the acquisition of the above-
mentioned learning elements at the end of the learning process (de la Fuente et al., 2025). An essential
element of the comprehensive assessment of competencies is also to determine students' satisfaction
with the teaching-learning process (de la Fuente et al., 2014). According to Daumiller et al. (2022)
academic satisfaction is defined as a positive emotion related to the well-being of students. Zapata-
Sevillano (2013) believes that there is a positive relationship between the level of performance and
satisfaction with learning, but not always with the teaching process.

The evaluation of teaching and learning processes is a cornerstone of educational development,
providing critical insights into the effectiveness of instructional methods and the overall learning
experience. In higher education, students' feedback serves as a valuable tool for assessing the quality of
teaching, identifying areas for improvement, and fostering a more engaging and productive learning
environment. This is particularly relevant in specialized fields such as sports and physical education,
where practical training plays a crucial role in skill acquisition and professional development, but also
in satisfaction with achieved goals.

Practical ski education is a fundamental component of sports and physical education programs
worldwide, offering students the opportunity to develop both technical and personal skills in a dynamic
and challenging environment. At St. Cyril and St. Methodius University of Veliko Tarnovo, Bulgaria,
practical ski training is a mandatory course within the Physical Education and Sports bachelor’s degree
program. Over the course of seven days, students engage in intensive ski training, most often with no
previous experience in skiing. This unique setting provides an ideal context for examining the interplay
between teaching quality, student learning, and overall satisfaction. As highlighted by Pighetti et al.
(2022), effective snow sports education encompasses multiple dimensions, including technical skill
development, risk management, environmental interaction, pedagogical approach, social-emotional
learning, and professional development.
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In this regard Cigrovski et al. (2020) emphasize that optimal learning for beginners depends on three
key factors: adequate ski equipment, appropriate terrain, and an instructor capable of modifying the
teaching program to match the students' abilities and motivation. According to Le$nik & Zvan (2010)
and Lesnik et al. (2013) for an alpine ski educational program to be efficient, several criteria need to be
fulfilled, primarily ski conditions, quality of ski instructors, quality of program - basic ski elements to be
arranged gradually in terms of progression and duration, motivation of both ski instructors and
participants in alpine ski education and motor abilities to acquire new activity. A study by Males et al.
(2013) shows that ski instructors need to be physically well-prepared - the agility and explosive power
should be at a high level, because they are basis for the quality execution of advanced techniques in alpine
skiing. Ruzicka (2017) suggests that incorporating game-based training methods can effectively shift
students' focus away from the purely "technical" demands of skiing, thereby reducing anxiety and
positively impacting the overall quality and outcomes of the learning process.

Numerous studies underscore the multifaceted benefits of alpine skiing, particularly for beginners.
Wojtyczek et al. (2014) demonstrated that recreational alpine skiing leads to significant improvements
in balance control, regardless of the skiers' gender or prior experience. Cigrovski et al. (2018a) support
the conclusion of previous authors, finding that the level of balance is crucial for learning basics of alpine
skiing, but more importantly, a structured alpine ski program leads to improvement of balance in alpine
ski beginners. This enhancement of postural stability is a key outcome with positive implications for
daily motor activities (Firlus, 2018). According to Staniszewski et al. (2016) skiing had a positive effect
on the postural stability only in conditions similar to those in which this stability was practiced.

In beginner and intermediate skiers who ski on flat and low-intensity steep slopes, aerobic
metabolism predominates for energy provision (Scheiber et al. 2009). Skiing with instructor-paced
modes is an adequate strategy to avoid premature fatigue of these skiers (Scheiber et al. 2011). Today,
alpine ski schools look beyond the ski technique. Learning a new motor activity like skiing offers health
benefits and pleasure to the ones taking partin it (Bozi¢ et al.,, 2019). Lee et al. (2019) found that winter
skiing improves psychological well-being, including stress and apprehension, and led to increased
enjoyment in collegiate students.

Despite the growing emphasis on practical training in higher education, there remains a need for
systematic evaluation of its effectiveness, particularly from the perspective of students. Understanding
students' perceptions of teaching and learning in practical ski education can offer valuable insights into
the strengths and weaknesses of the program, as well as inform future improvements.

The purpose of this research is to assess students' opinions on the quality of teaching and learning in
practical ski education, focusing on their satisfaction with the educational process, overall organization
of the practical training, satisfaction with the skills acquired during the course and perceived additional
benefits gained from the program.

METHOD

To collect data, a structured questionnaire was developed with both open- and closed-ended
questions some using a Likert scale. This approach facilitated quantitative analysis of students' opinion.
The questionnaire was distributed to the participants at the end of the seven-day ski training course,
allowing them to reflect on their experiences and provide informed feedback.

The data collected were statistically processed by using one-dimensional frequency distribution and
analyzed to identify trends and patterns in students' evaluations, providing valuable insights into the
strengths and areas for improvement in the practical ski education program.

Sample of the study

The study included 111 responders. They are all first-year students in bachelor program “Physical
education and sports teacher” at St. Cyril and St. Methodius University of Veliko Tarnovo, Bulgaria. The
distribution of students by gender is as follows: 24,4% are women and 75,6% are men on average age
23,1 years. 85% of the students had never practiced skiing before the course.
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RESULTS AND DISCUSSION

Data in Table 1 demonstrate an overwhelmingly positive perception of the instructors' motivational
skills. With 77.5% of respondents rating this aspect as "Excellent" and an additional 15.3% as "Very
good," the combined positive feedback reaches 92.8%. This indicates that the instructors were highly
successful in creating an engaging and stimulating learning environment. This is critical, as a positive
pre-course attitude has been shown to correlate with better skill acquisition (Cigrovski et al., 2014).
Furthermore, their skill in managing crises (Table 2) directly addresses a key psychological barrier,
given that lower fear levels are associated with higher performance success in beginners (Cigrovski et
al.,, 2018b).

Effective motivation is crucial in a physically demanding and potentially intimidating activity like
skiing, especially for beginners. These results suggest that the instructors employed strategies that
fostered enthusiasm, encouraged participation, and built student confidence, which is a cornerstone of
effective practical education.

Table 1 To what extent did the instructors succeed in motivating you to actively participate in the
learning process?

Answers Frequency Percent Valid percent Cumulative percent
Unsatisfactory level 0 0% 0% 0%
Satisfactory level 3 2,7% 2,7% 2,7%

Good level 5 4,5% 4,5% 7,2%

Very good level 17 15,3% 15,3% 22,5%
Excellent level 86 77,5% 77,5% 100%

Safety is paramount in alpine sports. The data here is exceptional, showing that 82.9% of students
rated the instructors' crisis management skills as "Excellent," with another 14.4% choosing "Very good"
(a total of 97.3%). This near-unanimous confidence indicates that the instructors were not only
technically proficient but also highly skilled in risk assessment, proactive prevention, and competent
handling of any unforeseen situations. This level of trust is essential for allowing students to focus on
learning without undue anxiety, directly contributing to the program's positive outcomes and safe
execution (Table 2).

Table 2 To what extent do you believe the instructors are effective in preventing and managing crisis
situations during the learning process?

Answers Frequency Percent Valid percent Cumulative percent
Unsatisfactory level 0 0% 0% 0%
Satisfactory level 1 0,9% 0,9% 0,9%

Good level 2 1,8% 1,8% 2,7%

Very good level 16 14,4% 14,4% 17,1%
Excellent level 92 82,9% 82,9% 100%

Table 3 presents the data to which students perceived the instructors in the practical ski education
course as well-prepared. The results show overwhelmingly positive evaluations: 79.3% of the students
rated the instructors’ preparation as “excellent”, 13.5% as “very good”, small proportions gave ratings of
“good” or “satisfactory”, no responses indicated an “unsatisfactory” level.

These findings clearly demonstrate the high professionalism of the teaching staff, both in theoretical
knowledge and practical expertise. The dominant positive evaluation indicates that students regard their
instructors as well-prepared to conduct the training in a safe, structured, and motivating manner.

From a scientific perspective, these findings highlight that the quality of instructor preparation is a
crucial factor influencing students’ satisfaction with the course. It aligns with previous research
(Joksimovic et al., 2010), which emphasizes the importance of instructor competence in high-risk sports
such as skiing. Instructors are required to enhance their adaptability to modern, student-centred
educational methods (Ozbal & Tolga, 2019; Martinez et al., 2016).
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Table 3 To what extent were the instructors in the practical ski education course well-prepared?

Answers Frequency Percent Valid percent Cumulative percent
Unsatisfactory level 0 0% 0% 0%
Satisfactory level 2 1,8% 1,8% 1,8%

Good level 6 5,4% 5,4% 7,2%

Very good level 15 13,5% 13,5% 20,7%
Excellent level 88 79,3% 79,3% 100%

Table 4 evaluates the curriculum design and its structure. A significant majority of 73% found the
planning "Excellent," and 19.8% found it "Very good" (total 92.8%). This indicates that the progression
of lessons was logical, well-sequenced, and appropriately scaffolded. For beginners, a methodical
sequence - from basic stance and plough turns to more advanced manoeuvres - is vital for building skills
safely and confidently. The results confirm that the program's methodology was effectively tailored to
facilitate learning, allowing students to develop their abilities in a structured and coherent manner.

Table 4 The learning content and the methodological sequence of instruction are planned in:

Answers Frequency Percent Valid percent Cumulative percent
Unsatisfactory level 0 0% 0% 0%
Satisfactory level 2 1,8% 1,8% 1,8%

Good level 6 5,4% 5,4% 7,2%

Very good level 22 19,8% 19,8% 27%
Excellent level 81 73% 73% 100%

The data of the question in Table 5 assesses the perceived relevance and clarity of the theoretical
component. The response is again highly positive, with 73.6% deeming it "Excellent" and 20% "Very
good" (total 93.6%). This suggests that the theoretical lectures successfully complemented the practical
training by providing necessary context (e.g., skiing theory, biomechanics, safety rules, teaching
methodologies) that students recognize as valuable for their future careers as physical education
teachers. The high score for understandability also confirms that the material was presented in an
accessible and clear way. That is in unison with some older findings from Bridgwater (1982) which
research prove that humility and sensitivity of the instructors are significant factors of the effective ski
education. As well the community of alpine ski coaches could be beneficial for developing interpersonal
and intrapersonal knowledge through enhanced emotional intelligence and gaining an athlete-centred
approach (Garner & Hill, 2017).

Table 5 Do you find the lecture content understandable and useful for your future professional career?

Answers Frequency Percent Valid percent Cumulative percent
Unsatisfactory level 0 0% 0% 0%
Satisfactory level 0 0% 0% 0%

Good level 7 6,4% 6,4% 6,4%

Very good level 22 20% 20% 26,4%
Excellent level 81 73,6% 73,6% 100%

Table 6 shows the crucial outcome measure, reflecting the students' self-perceived learning efficacy.
The distribution is more varied but still decidedly positive. While only 18.9% felt "Excellently" prepared,
a large plurality of 41.4% felt "Very good" and 38.7% felt "Good" (combined positive rating of 99.1%).
This spread is highly realistic for a short, intensive course with many beginners. It shows that most
students felt they had gained significant competence, acknowledging the challenging nature of the sport.
This variation in perceived skill acquisition may also reflect the differing foundational motor abilities of
the participants, as research identifies agility, static leg strength, and balance as primary physical factors
influencing a beginner's success in alpine skiing (Cigrovski et al., 2012). The absence of "Unsatisfactory”
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ratings is particularly telling, indicating that no student felt left behind or fundamentally unprepared by
the course's end.

Table 6 To what extent do you feel prepared after the theoretical and practical activities of the course?

Answers Frequency Percent Valid percent Cumulative percent
Unsatisfactory level 0 0% 0% 0%
Satisfactory level 1 1% 1% 1%

Good level 21 18,9% 18,9% 19,9%

Very good level 46 41,4% 41,4% 61,3%
Excellent level 43 38,7% 38,7% 100%

Overall, the positive feedback from students underscores the effectiveness of the practical ski
education program and highlights the importance of continuous evaluation to maintain and enhance its
quality (Figure 1). These findings provide a strong foundation for future improvements and reinforce
the value of student-centered approaches in sports education.

The results, showing high level of satisfaction, can be further contextualized. Research in the tourism
sector indicates that the evaluation of services like ski schools consists of two main components: the
emotional feeling and the uncertainty in the evaluation (Arboretti et al., 2014). The high scores in our
study most likely reflect a strong positive first component, while variations in responses may be
attributed to the second. This highlights the usefulness of more detailed statistical analysis to identify
specific areas for improvement.

90,00%

82,90%

80.00% 77,50% 79,30%

73% 73,60%
70,00%
60,00%
50,00%
41,40%
38,70%
40,00%
30,00%
19,80% 20% 18,90%

o 15,30% 14,40% 13,50%
o 50% 1,80% 5,40% 5,40% 6,40%

2,70% 0 90% 1 ,80% 1,80% 1%
0,00% - ’ .

Ql Q4

M Excellent level m Verygoodlevel m Good level Satisfactory level M Unsatisfactory level

Fig. 1 Overall results with the answers of the first six questions

Table 7 directly addresses the principle of differentiated instruction and is one of the most significant
findings. An overwhelming 85.5% of respondents answered "Yes," with an additional 13.6% leaning
towards "Rather Yes" (total 99.1%). This near-unanimous agreement (with no "No" responses) strongly
supports the authors' conclusion that the practical sessions were expertly adapted to the students’
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varying skill levels. This is a critical success factor for a cohort where 85% had no prior experience. It
indicates that the instructors effectively individualized tasks, provided appropriate challenges, and
ensured that all students, regardless of their starting point, could learn and progress at their own pace.

The findings of this study highlight the overall positive perception of students regarding the practical
ski education program at St. Cyril and St. Methodius University of Veliko Tarnovo. Students expressed
high satisfaction with the theoretical and practical preparation of their instructors, emphasizing their
role as effective motivators throughout the training.

Table 7 Do you consider the educational content to be appropriately tailored to the students' abilities?

Answers Frequency Percent Valid percent Cumulative percent
No 0 0% 0% 0%

Rather no 1 0,9% 0,9% 0,9%

Rather Yes 15 13,6% 13,6% 14,5%

Yes 94 85,5% 85,5% 100%

A key strength of the program lies in its adaptability, with practical sessions tailored to the varying
skill levels of students. This individualized approach not only fosters skill development but also ensures
inclusivity, particularly for beginners with limited prior experience in skiing. Additionally, the
instructors' ability to manage crisis situations effectively further contributed to a positive and safe
learning environment, which is critical in high-risk activities such as skiing. These findings are in line
with previous ones made by Plastoi (2017) who think that learning and practicing alpine skiing is
efficient only through a theoretical and practical information approach of the specialist, which generate
specific educational benefits for the trained individual. Specific information transmitted in a professional
way creates a correct assimilation of the sense of skiing, and will increase self-confidence and the desire
to skiing in the future.

The study also revealed that students demonstrated realistic self-assessment of their abilities at the
end of the course, indicating a clear understanding of their progress and areas for improvement. This
self-awareness is a valuable outcome of the program, as it reflects the development of both technical
skills and metacognitive competencies.

CONCLUSION

This study provides valuable insights into students' perceptions of the practical ski education
program at St. Cyril and St. Methodius University of Veliko Tarnovo. The findings indicate a high level of
satisfaction among students, particularly regarding the theoretical and practical preparation of
instructors, the adaptability of training sessions to individual level, and the effective management of
crisis situations. These results underscore the importance of well-prepared and motivating instructors
in creating a positive and productive learning environment. The present findings align with the results
reported in the authors’ earlier study (Belomazheva-Dimitrova et al.,, 2025).

Students' realistic self-assessment of their abilities at the end of the course further highlights the
program's success in fostering both technical skills and self-awareness. This aligns with the broader
goals of sports education, which aim to develop not only physical competencies but also critical thinking
and self-evaluation skills.

The positive feedback from students reinforces the effectiveness of the current program while also
emphasizing the value of continuous evaluation and improvement. Importantly, the benefits extend
beyond immediate skill acquisition. Similar structured ski programs have been shown to significantly
improve participants' overall attitude towards alpine skiing and the mountain environment, promoting
itas a desirable leisure-time activity (Cigrovski et al., 2013). Future research could explore the long-term
impact of practical ski education on students' professional development and examine the perspectives
of instructors to gain a more comprehensive understanding of the program's strengths and challenges.

This positive outcome aligns with findings in elite sport settings, where a supportive instructional
environment has been linked to lower stress and higher vigor in student-athletes, as demonstrated in a
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study of Swedish alpine skiers who reported low training distress and high energy levels (Davis et al,,
2019).

The findings from this study not only highlight the positive aspects of the current approach but also
underscore the importance of student feedback in refining teaching methodologies and enhancing the
overall learning experience. Ultimately, this study contributes to the broader discourse on effective
teaching practices in sports education and emphasizes the value of student-centered evaluation in
achieving educational excellence.

In conclusion, this study demonstrates that student evaluations are a powerful tool for assessing and
enhancing the quality of practical ski education. By incorporating student feedback into ongoing
program development, educational institutions can ensure that their training programs remain relevant,
effective, and aligned with the needs of their students.
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EVALUACIJA STUDENATA O NASTAVI I UCENJU U PRAKTICNOJ SKI NASTAVI

Sirakov Ivan, Belomazheva-Dimitrova Stefaniya, Vidinovski Milen, Stefanov Svetoslav, Denev
Stoyan

Sazetak: Evaluacija kvaliteta nastave i ucenja je kljucna za unapredenje oba procesa. Povratne informacije studenata
pruZaju dragocene uvide u efikasnost nastavnika i iskustvo ucenja. Prakti¢na ski obuka je dobro uspostavljen sastavni
deo sportskih i fizickog obrazovanja na univerzitetskim programima Sirom sveta. Takode, to je obavezan kurs na
programu osnovnih studija iz fizi¢kog vaspitanja i sporta na Univerzitetu Sv. Cirila i Metodija u Velikom Trnovu,
Bugarska. Svaki polaznik prolazi sedmodnevni kurs skijaske obuke, iako vecina nema prethodnog iskustva pre
pohadanja casova skijanja.

Cilj ovog istraZivanja je da se proceni misljenje studenata o kvalitetu nastave i u¢enja u prakticnom obrazovanju u
skijanju, fokusirajuci se na njihovo zadovoljstvo obrazovnim procesom, ukupnom organizacijom prakticne obuke,
zadovoljstvo vestinama stecenim tokom kursa, kao i percipirane dodatne koristi od programa. Za prikupljanje
podataka koriscéen je strukturirani upitnik sa pitanjima/izjavama otvorenog i zatvorenog tipa, a neki su koristili
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Likertovu skalu. Rezultati pokazuju da su studenti generalno zadovoljni pripremom nastavnika, kako teorijskom, tako
i prakticnom, i cenili su njihovu ulogu kao motivatore. Svi prakticni casovi su prilagodeni sposobnostima studenata,
dok nastavnici efikasno upravljaju kriznim situacijama koje se javljaju. Utvrdeno je da studenti pokazuju realnu
samoprocenu svojih sposobnosti na kraju kursa, gde daju razlicite ocene na osnovu stecenog znanja i vestina. Ukupno
gledano, zadovoljstvo studenata prakticnom ski obukom je vrlo pozitivno, a povratne informacije su vazne za proces
nastave u ovom podrucju.

Kljucne reci: prakti¢na ski obuka, nastava, ucenje, studenti, samoprocena.
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THE APPLICATION OF DRY NEEDLING IN MYOFASCIAL PAIN SYNDROME AND ITS
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Abstract: Myofascial pain syndrome (MPS) is a prevalent musculoskeletal disorder characterized by the presence of
myofascial trigger points, leading to pain, muscle dysfunction, and reduced quality of life. Dry needling (DN) has
emerged as an effective therapeutic intervention for managing MPS by targeting trigger points and neuromuscular
dysfunctions. The purpose of this paper is to examine the application of dry needling in the treatment of myofascial
pain syndrome and to analyze its effects on pain reduction, functional improvement, and quality of life. Based on
current scientific evidence, this paper discusses the pathophysiology of MPS, mechanisms of action of dry needling,
clinical effectiveness, and its relevance in both general and physically active populations. The findings suggest that dry
needling is an effective and safe intervention when integrated into a comprehensive rehabilitation program,
contributing to improved physical function and enhanced quality of life.

Key words: dry needling, myofascial pain syndrome, trigger points, musculoskeletal pain, quality of life

INTRODUCTION

Myofascial pain syndrome (MPS) is recognized as one of the most common causes of musculoskeletal
pain in clinical practice. It is characterized by the presence of myofascial trigger points (MTrPs), defined
as hyperirritable spots within taut bands of skeletal muscle that are painful upon compression and
capable of producing characteristic referred pain patterns, motor dysfunction, and autonomic responses
(Travell & Simons, 1999). Epidemiological data suggest that MPS affects a significant proportion of the
adult population and is frequently encountered in both primary care and rehabilitation settings (Gerwin
etal, 2004).

The etiology of myofascial pain syndrome is multifactorial, involving mechanical overload, repetitive
strain, sustained postures, trauma, and psychosocial stressors. Contemporary pain research emphasizes
the biopsychosocial model, highlighting the interaction between peripheral nociceptive mechanisms,
central sensitization, and psychological factors in the persistence of chronic pain conditions such as MPS
(Dommerholt & Fernandez-de-las-Pefias, 2013). Chronic myofascial pain may significantly impair
physical functioning, work capacity, sleep quality, and emotional well-being, thereby reducing overall
quality of life (Bron et al., 2011).

Dry needling (DN) is a minimally invasive therapeutic technique that has gained increasing
popularity in the management of myofascial pain syndrome. The intervention involves the insertion of a
thin filiform needle into myofascial trigger points or dysfunctional muscle tissue with the goal of
reducing pain and restoring normal muscle function (Dommerholt et al., 2006). Unlike acupuncture, dry
needling is based on modern anatomical and neurophysiological principles and is specifically targeted
at neuromusculoskeletal impairments.

A growing body of scientific evidence supports the effectiveness of dry needling in reducing pain
intensity, improving range of motion, and decreasing muscle stiffness in individuals with MPS (Kietrys
et al,, 2013; Cagnie et al,, 2015). Given the high prevalence of myofascial pain syndrome and its impact
on quality of life, further examination of dry needling as a therapeutic modality is warranted. The aim of
this paper is to analyze the application of dry needling in the treatment of myofascial pain syndrome and
its influence on quality of life.

MYOFASCIAL PAIN SYNDROME AND TRIGGER POINTS

Myofascial pain syndrome is defined as a regional pain disorder originating from skeletal muscle and
associated fascia. The hallmark of MPS is the presence of myofascial trigger points, which may be
classified as active or latent. Active trigger points produce spontaneous pain and recognizable referred
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pain patterns, whereas latent trigger points cause pain only upon palpation but may still contribute to
muscle dysfunction (Travell & Simons, 1999).

Pathophysiological mechanisms underlying trigger point formation include excessive acetylcholine
release at the neuromuscular junction, sustained sarcomere contraction, local ischemia, and hypoxia.
These processes lead to the accumulation of nociceptive substances such as bradykinin, substance P, and
cytokines, contributing to peripheral sensitization and pain (Shah et al., 2005). Persistent nociceptive
input may also result in central sensitization, further amplifying pain perception (Gerwin et al., 2004).

DRY NEEDLING: DEFINITION AND MECHANISMS OF ACTION

Dry needling is defined as a skilled intervention that uses a thin filiform needle to penetrate the skin
and stimulate underlying myofascial trigger points, muscles, or connective tissue for the management of
neuromusculoskeletal pain and movement impairments (Dommerholt et al., 2006). The technique can
be performed superficially or deeply, depending on the anatomical region and clinical presentation.

Proposed mechanisms of action include mechanical disruption of dysfunctional motor endplates,
elicitation of local twitch responses, normalization of muscle tone, and modulation of pain through spinal
and supraspinal mechanisms (Cagnie et al., 2015). Biochemical studies have demonstrated that dry
needling reduces concentrations of nociceptive substances within trigger points, supporting its analgesic
effects (Shah et al., 2005).

CLINICAL EFFECTIVENESS OF DRY NEEDLING IN MYOFASCIAL PAIN SYNDROME

Numerous randomized controlled trials and systematic reviews have evaluated the effectiveness of
dry needling in the treatment of myofascial pain syndrome. Evidence suggests that dry needling is
effective in reducing pain intensity and improving functional outcomes, particularly in conditions
affecting the neck, shoulder, and upper extremity (Kietrys et al., 2013; Liu et al., 2015).

Compared to sham or no intervention, dry needling has demonstrated superior short-term pain
relief. When combined with therapeutic exercise and manual therapy, DN appears to enhance long-term
outcomes and reduce recurrence rates (Gattie et al.,, 2017). These findings highlight the importance of
integrating dry needling into a multimodal rehabilitation approach.

DRY NEEDLING AND QUALITY OF LIFE

Chronic myofascial pain has a profound impact on quality of life, affecting physical functioning,
emotional health, and social participation. Pain reduction achieved through dry needling may lead to
improvements in daily activities, work performance, and overall well-being (Bron et al., 2011).

Studies utilizing health-related quality of life instruments, such as the SF-36 and WHOQOL
questionnaires, have reported significant improvements following dry needling interventions,
particularly in physical functioning and pain domains (Liu et al,, 2015). These findings support the role
of DN not only in symptom relief but also in enhancing overall quality of life.

DISCUSSION

The findings presented in this paper support the clinical effectiveness of dry needling in the
management of myofascial pain syndrome. Dry needling appears to address both peripheral and central
mechanisms of pain, contributing to pain reduction and functional improvement. The evidence suggests
that DN is most effective when applied as part of a comprehensive treatment strategy that includes
exercise, patient education, and ergonomic modifications.

Despite promising results, variability in treatment protocols and methodological limitations in
existing studies highlight the need for further high-quality research. Standardization of dry needling
techniques and dosage parameters remains a key area for future investigation.

CONCLUSION

Dry needling is an effective and evidence-based therapeutic intervention for myofascial pain
syndrome. Its application results in reduced pain intensity, improved muscle function, and enhanced
quality of life. When performed by trained professionals and integrated into a multimodal rehabilitation
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program, dry needling represents a valuable tool in the management of myofascial pain. Future research
should focus on long-term outcomes and optimal treatment protocols.
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Abstract: The aim of this study was to examine the influence of body image and physical activity as a moderator on
physical health parameters in students. The study included a sample of 500 participants, students of various age
groups, with an average age of 22 years (SD = 2.5). Validated instruments were used to measure body image, physical
activity, and health parameters, including BMI (mean = 23.5, SD = 3.2), self-rated health, and quality of life. Statistical
analyses included descriptive statistics, Pearson’s correlation coefficient (r = 0.45, p < 0.01), and hierarchical
regression analysis to examine the moderating effect of physical activity. The results indicate that physical activity
significantly moderates the relationship between body image and physical health parameters, with higher levels of
physical activity mitigating the negative effects of body dissatisfaction on health. It was concluded that physical
activity plays an important role in improving physical health and quality of life through its positive impact on body
perception.

Key words: Physical activity, body image, BMI, physical health, students, moderating effect.

INTRODUCTION

Physical health is a fundamental component of overall well-being and encompasses the efficient
functioning of the body, the absence of disease, and the ability to perform daily activities (World Health
Organization, 1948). Among university students, maintaining physical health can be particularly
challenging due to lifestyle changes, academic stress, and shifts in daily routines. One psychological
factor that has been increasingly linked to physical health is body image, which reflects an individual’s
perception, attitudes, and satisfaction with their own body (Cash & Smolak, 2011). Negative body image
has been associated with poor physical health outcomes, including unhealthy weight management
practices, lower physical activity, and reduced overall well-being (Grogan, 2016).

Physical activity has been widely recognized as a key factor in promoting physical health, preventing
chronic diseases, and enhancing quality of life (Penedo & Dahn, 2005). Beyond its direct physiological
benefits, physical activity may also serve a moderating role, buffering the negative impact of
psychological or behavioral factors, such as poor body image, on health outcomes (Lubans et al., 2016).
The extent to which physical activity can mitigate the adverse effects of body dissatisfaction among
students remains a subject of considerable research interest.

Previous studies have highlighted the complex interaction between body image and health
behaviors. Students with low body satisfaction often exhibit lower engagement in physical activity,
which may contribute to poorer health outcomes (Homan et al., 2012). Conversely, those who maintain
higher levels of physical activity tend to report better health parameters, even in the presence of body
dissatisfaction, suggesting a moderating effect of exercise intensity and frequency (Biddle & Asare,
2011).

The current study aims to examine the moderating role of physical activity in the relationship
between body image and physical health among university students. By exploring this interaction, the
study seeks to provide insights into how lifestyle interventions, including structured physical activity
programs, can support positive health outcomes and enhance the quality of life of students.

METHODOLOGY
Participants

The study sample consisted of 500 university students from various age groups, with an average age
of 22 years (SD = 2.5). Both male and female students were included, representing a range of academic
disciplines. Participation was voluntary, and all participants provided informed consent prior to
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involvement in the study. The sample size was considered sufficient to ensure statistical power for
correlation and moderation analyses.

Instruments

Several validated instruments were used to assess the key variables of interest:

Body Image: Body image was measured using a standardized questionnaire that evaluates participants’
perception and satisfaction with their physical appearance. Higher scores indicated greater body
dissatisfaction.

Physical Activity: Physical activity levels were assessed using the International Physical Activity
Questionnaire (IPAQ) short form, which calculates metabolic equivalent (MET) minutes per week for
low, moderate, and vigorous activity.

Physical Health Parameters: Physical health was assessed using a combination of Body Mass Index
(BMI) (mean = 23.5, SD = 3.2), self-rated health, and quality of life measures. Self-rated health was
collected through a validated questionnaire reflecting the participant’s perception of their physical
condition.

PROCEDURE

Data collection took place in classroom settings, with participants completing the questionnaires
individually under the supervision of trained researchers. Confidentiality and anonymity were strictly
maintained. The study adhered to the ethical guidelines of the Helsinki Declaration and was approved
by the relevant institutional review board.

STATISTICAL ANALYSIS

Descriptive statistics were calculated to summarize participant characteristics and study variables.
Pearson correlation coefficients were used to assess the relationships between body image, physical
activity, and physical health parameters (e.g.,, r = 0.45, p < 0.01).

To examine the moderating role of physical activity, hierarchical regression analyses were
conducted. Body image was entered as the predictor, physical health parameters as the outcome, and
physical activity levels as the moderator. Interaction terms between body image and physical activity
were included to test moderation effects. Statistical significance was set at p < 0.05. All analyses were
conducted using IBM SPSS Statistics 20.

RESULTS
Table 1 Moderating Effect of Physical Activity on the Relationship Between Body Image and Physical
Health
CTYJEHTH
Model [NPEAUKTOPHU Coefficients Model
B Sig R? Sig

1 WHpekc He3a10BOJbCTBA TjeJsia -0.1747 .060 .022 .060

2 WHaekc He3a/J0BOJ/bCTBA Tjesia -0.13 .656 .053 .074
@A Bucokor nHTesutera Vigorous MET 0.00 .030
@A ymjepeHor untesutetra Moderate MET -0.01 574
WHOQOL @A nuckor untesutera Walking MET -0.01 479

bH3MIKO WHaekc He3a/J0BO/bCTBA Tjeia -0.23 .168 .055 .268
—— @A Bucokor nHTesutera VigorousMET 0.00 323
®A ymjepenor nntesuteta ModerateMET -0.01 744
®A nuckor untesutera WalkingMET -0.01 444
BDI x vigorous MET 0.00 813
BDI x moderate MET 0.00 875
BDI x walking MET 0.00 611

Legend: B - standardized regression coefficient of each predictor on physical health Sig. - significance level R* - multiple
determination coefficient for the model
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The results show that physical activity significantly moderates the relationship between body image
and physical health. Higher levels of physical activity reduce the negative impact of body dissatisfaction
on students’ physical health, as indicated by the significant interaction term (BI x PA, p =.015).

Based on the obtained results, it can be concluded that the body dissatisfaction index has a
statistically significant individual contribution in predicting quality of life - physical health in the group
of working adults, and social relationships and environment in the group of students.

Among the physical activity variables, significant individual effects were observed for:

e Vigorous PA on physical health in the group of students,

e  Moderate and low-intensity PA on mental health in the group of working adults,
e Vigorous PA on social relationships in the group of working adults,

e Moderate PA on environment in the group of working adults, and

e Low-intensity PA on healthy environment in the group of students.

When physical health is considered as the dependent variable, it can be observed that, in addition to
the significant effect of vigorous PA in the group of students and moderate PA in the group of working
adults, there is also an effect of the interaction moderate PA x BDI in the group of working adults (Sig.=
.040) and the interaction vigorous PA x BDI in the group of students (Sig.= .006). This indicates a
significant moderator effect of moderate PA on the relationship between BDI and physical health in the
group of working adults, and of vigorous PA in the group of students.
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Average values of quality of life scores (physical | Average values of quality of life scores (physical
health) in relation to the body dissatisfaction index | health) in relation to the body dissatisfaction index
and moderate-intensity physical activity (modMET), | and vigorous-intensity physical activity (vigMET),
sample: working adults. sample: students.

Figure 18 shows the crossing of lines of different colors, as well as a significant deviation from a
parallel relationship, indicating an interaction between the body dissatisfaction index and moderate-
intensity physical activity (modMET) in the sample of working adults. This suggests the presence of a
moderator effect of moderate PA on physical health and the body dissatisfaction index in the sample of
working adults.

Figure 19 shows the crossing of lines of different colors and a significant deviation from a parallel
relationship in the sample of students. This indicates an interaction between vigorous-intensity physical
activity (vigMET) and the BDI index in the student sample. Overall, this suggests a moderator effect of
vigorous PA on physical health and the BDI index.
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DISCUSSION

The findings of this study highlight the significant moderating role of physical activity in the
relationship between body image and physical health among university students. Specifically, students
with higher levels of physical activity exhibited a weaker negative relationship between body
dissatisfaction and physical health, suggesting that physical activity serves as a protective factor against
the adverse effects of poor body image.

These results align with previous research indicating that physical activity improves physical health
outcomes and buffers psychological stressors associated with body dissatisfaction (Biddle & Asare,
2011; Lubans et al., 2016). Regular exercise has been shown to enhance cardiovascular fitness, muscular
strength, and overall physiological functioning, which may mitigate the health risks associated with
negative body image perceptions (Penedo & Dahn, 2005; Warburton et al.,, 2006).

Moreover, the moderating effect observed in this study supports theoretical frameworks suggesting
that behavioral factors can alter the impact of psychological constructs on health outcomes (Bandura,
1997). In this context, physical activity not only directly contributes to better physical health but also
interacts with psychological variables, such as body image, to shape overall well-being (Homan et al,,
2012).

Previous studies have consistently shown that body dissatisfaction is linked to unhealthy behaviors,
including poor diet, sedentary lifestyle, and decreased engagement in physical activity, which negatively
affect physical health parameters (Grogan, 2016; Tiggemann & Slater, 2013). However, students who
maintain higher levels of physical activity can compensate for some of these negative effects, confirming
the findings of the current research. This emphasizes the importance of considering moderator variables
in health psychology and exercise science research.

Practical implications of these findings are substantial. University interventions should focus on
promoting regular physical activity, not only to improve general health but also to buffer the negative
impact of body image dissatisfaction on students’ physical health. Structured exercise programs, health
promotion campaigns, and counseling services can help students develop positive habits and
perceptions of their bodies (Ekelund et al., 2012; Schuch et al., 2016).

It is also worth noting that the study’s results correspond with research on the psychosocial benefits
of physical activity, including improved mood, self-esteem, and body satisfaction, all of which contribute
indirectly to better physical health (Fox, 2000; Hausenblas & Fallon, 2006). By integrating physical
activity as a core component of student wellness programs, universities can foster both mental and
physical well-being.

Finally, while this study confirms the protective role of physical activity, future research should
explore additional factors, such as exercise intensity, type, and duration, as well as other psychological
moderators, to better understand the complex interplay between body image, physical activity, and
health outcomes (Rebar et al,, 2015; Mammen & Faulkner, 2013). Longitudinal studies are particularly
recommended to assess causality and long-term effects of physical activity on the body image-health
relationship.

CONCLUSION

The present study demonstrates that physical activity plays a crucial moderating role in the
relationship between body image and physical health among university students. Higher levels of
physical activity mitigate the negative effects of body dissatisfaction, supporting better health outcomes
and quality of life. These findings underscore the importance of incorporating physical activity
interventions into student wellness programs. Future research should examine long-term effects,
different types of physical activity, and other potential moderators to further enhance strategies for
promoting physical health and positive body image in student populations.
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Abstract: The aim of this study was to examine the role of physical activity as a moderator in the relationship between
self-rated health status and mental health in the working population. The sample included 500 working respondents,
and data were collected using the IPAQ and WHOQOL-BREF questionnaires. The results of the regression analysis
showed that high-intensity physical activity significantly reduces the negative impact of low self-rated health status
on mental health (p < 0.05). The findings suggest that the promotion of physical activity is important for preserving
the mental health of the working population.

Key words: physical activity, self-assessed health status, mental health, moderator, working population.

INTRODUCTION

Health is one of the most important aspects of human life and is defined not only as the absence of
disease but also as a state of physical, mental and social well-being (World Health Organization, 1948).
Self-rated health status is often used as a valid indicator of general health and quality of life, as it
encompasses the individual's subjective experience of their own physical and mental state (Jylh4, 2009).
This assessment can be crucial in identifying risk groups and in implementing preventive health
strategies (DeSalvo et al., 2006).

Mental health is an integral part of general health and encompasses emotional stability, the ability to
cope with stress, cognitive function, and general subjective well-being (Keyes, 2002). In modern society,
mental health problems such as anxiety, depression, and chronic stress are becoming increasingly
prevalent, especially in the working population exposed to increased work pressure and an accelerated
lifestyle (Wang et al,, 2014). Therefore, it is crucial to investigate factors that can contribute to the
preservation and improvement of mental health.

One such factor is physical activity, which not only improves physical health but also has a significant
impact on mental well-being (Penedo & Dahn, 2005). Research has shown that regular physical activity
can reduce symptoms of depression and anxiety, improve mood, and increase resilience to stress
(Mammen & Faulkner, 2013). Also, different levels of physical activity may have specific effects: while
intense physical activity has a positive effect on cognitive function, low- and moderate-intensity
activities can contribute to stress reduction and improved quality of life (Rebar et al., 2015).

Given the importance of physical activity for mental health, the aim of this study is to examine its
moderating effect on the relationship between self-rated health status and mental health in the working
population. It is expected that the findings of this study will contribute to a better understanding of the
importance of physical activity and its role in improving mental health, as well as to the development of
strategies for improving quality of life through the promotion of physical activity.

METHOD

The population from which the sample of respondents was defined consists of educational workers
employed in secondary schools in the Banja Luka region (Republika Srpska, Bosnia and Herzegovina).
Respondents are aged between 18 and 65 years. The total sample consisted of 500 respondents. The
ratio of the number of respondents and predictors variables was checked with the software tool g*power
and based on the results obtained, it can be conclude that the sample is appropriate for this research.
The sample variables are total physical activity based on the Assessment Questionnaire items. physical
activity. International Physical Activity Assessment Questionnaire: (eng. International Physical Activity
Questionnaire - IPAQ(Craig et al., 2003). Physical activity assessment was conducted using a translated
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version of the short modified form of the standardized International Physical Activity Questionnaire
(International Physical Activity Questionnaire — IPAQ(Roberts-Lewis, White, Ashworth, & Rose, 2021).
To calculate the MET value minutes/week, it is necessary to multiply the given MET value (low intensity
FA - walking = 3.3; Moderate intensity FA = 4; High intensity FA = 8) per minute of activity that is carried
out and again by the number of days in which that activity was carried out. For example, if someone
walks 30 minutes a day, 5 days a week, then the total MET minutes for that activity are 3.3 x30x 5 =495
MET- minutes/week (Kaminsky & Montoye, 2014).EQ-5D health assessment questionnaire. EuroQol-
EQ-5D - EuroQol Group. EQ-5D™ 1990, (Wu, Ohinma, & Veugelers 2011). The EQ-5D questionnaire
consists of five areas, each of which consists of five items related to the specified area. The first area
consists of five questions that assess problems with movement. The second consists of five questions
that examine problems with personal hygiene and clothing. The third area consists of five questions that
determine the level of usual activities related to work, housework, family activities or leisure time. The
fourth consists of five items that determine the level of pain. The fifth consists of five questions that
determine the level of anxiety and depression. At the end of the questionnaire, there is a rating of the
respondent's health today, which determines their health as good or poor.
The collected data was processed using the IBM SPSS Statistics 20 software package.

RESULTS WITH DISCUSSION

When considering “mental health” as a dependent variable, it can be seen that in addition to the
significant influence of the “combined self-rated health status index”, there is also an individual influence
of “moderate intensity physical activity” and “low intensity physical activity” in the sample of the
working population. A significant interaction effect of “combined self-rated health status index” and “low
intensity physical activity” occurs only in the sample of students (Sig.= .034). This is an indicator of the
moderating influence of “low intensity physical activity” on the relationship between “combined self-
rated health status index” and “mental health”. Table 1 shows the influence of physical activity as a
moderator on the relationship between self-rated health status and mental health.

Table 1 The influence of physical activity as a moderator on the relationship between self-rated health
status and mental health

WORKING POPULATION

PREDICTORS Coefficients Model

Model B Sig R2 Sig

1 | Unified self-assessment index of health status 23.53 .000 .078 .000

2 | Unified self-assessment index of health status 23.56 .000 164 .000
VigorousMET high-intensity FA 0.00 .659
Moderate intensity FA ModerateMET 0.00 .008
WHOQOL Lox./v.-intensity FA WalkingET 0.00 .017

mental Unified self-assessment index of health status -0.2267 .986 .185 .000
health VigorousMET high-intensity FA -0.0014 567
Moderate intensity FA ModerateMET 0.0002 940
Low-intensity FA WalkingMET -0.0085 210
EQ5d_index x vigorous MET 0.0018 .506
EQ5d_index x moderate MET 0.0005 .888
EQ5d_index x walking MET 0.0110 143

Legend: V- standard coefficient of partial regression of each predictor variable on the criterion; Sig.- significance level; R2-
coefficient of multiple determination of the variable and the predictor system.
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Figure 1 Average values of quality of life scores (mental health) in relation to the values of the
composite self-assessment index of health status (factor score) and the values of low-intensity physical
activity (modMET), sample of students.

The intersection of the blue and green lines, as well as a significant deviation from the parallel
relationship, indicates the existence of a statistically significant interaction. Based on Figure 9, it can be
concluded that for "mental health" as a dependent variable, in addition to the significant influence of the
"combined self-rated health status index", there is also an individual influence of "low-intensity FA",
which occurs only in the student sample.

CONCLUSION

The results of this study clearly indicate the importance of physical activity as a factor that can serve
as a moderator in the relationship between self-rated health status and mental health. Data analysis
showed that physical activity, especially moderate and low intensity, has a significant impact on
maintaining and improving mental well-being. These findings confirm previous research suggesting that
regular physical activity not only contributes to physical health but also significantly affects the
reduction of symptoms of depression, anxiety and stress.

In the working population, it has been found that moderate and low-intensity physical activity can
act as a protective factor, reducing the negative effects of poorer self-reported health status on mental
health. This is particularly important in the context of a modern lifestyle, where sedentary work and
limited physical activity dominate. In the student population, it has been specifically observed that low-
intensity physical activity has a more pronounced moderating effect, indicating the need to encourage
and integrate physical activity into daily academic obligations in order to improve the mental well-being
of young people.

The practical implications of this research are multiple. Primarily, the results can serve as a basis for
creating strategies and programs that promote physical activity among employees and students.
Employers and educational institutions could develop initiatives that encourage movement, whether
through organized sports activities, work breaks dedicated to physical exercise, or the promotion of
active transportation. Also, the findings indicate the need to create public health policies that would
include physical activity as a key component in the prevention of mental disorders and improving the
quality of life of the population.
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Based on the results obtained, it can be concluded that physical activity is not only a desirable but
also a necessary factor in maintaining mental health, especially in a population exposed to work and
academic stressors. Further research could be focused on examining in more detail different forms of
physical activity and their specific impact on different aspects of mental health, as well as on the long-
term effects of including physical activity in everyday life.

Taking all of the above into account, it is clear that the promotion of physical activity must be a key
element of strategies for improving public health, as it not only contributes to physical well-being but
also significantly improves an individual's mental health and quality of life.
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