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FOREWORD 

Dear authors it is with great pleasure that I introduce the proceedings of the XXIV International 

Scientific Conference “FIS COMMUNICATIONS 2023” held in Niš, October 19 ‐ 21, 2023, featuring 

the Book of Abstracts. This comprehensive compilation stands as a testament to the remarkable 

diversity and intellectual richness of the global community engaged in the fields of sport science, 

exercise science, physical education, recreation, sports medicine, and related disciplines. 

In this year's conference, we have the privilege of presenting 84 abstracts authored by 240 

scholars and researchers from an impressive 17 countries. This global representation is a 

reflection of the diverse and multifaceted nature of our academic community, which thrives on 

the exchange of ideas and expertise from every corner of the world. As we navigate the rich 

tapestry of research within this book, we are reminded of the boundless possibilities and unifying 

power of science. 

The heart of any conference lies in its keynote lectures, and this year's “FIS COMMUNICATIONS 

2023” is no exception. We are honored to have three distinguished scholars grace our stage as 

keynote lecturers. Professor Laura Capranica, from the Foro Italico University of Rome, brings her 

expertise to shed light on vital issues in dual career of athletes. Professor António J. Figueiredo, 

hailing from the Faculty of Sport Sciences and Physical Education at the University of Coimbra, will 

offer his unique insights into the complex world of identification of sports talents. Finally, professor 

Ranko Rajovic, based at the Faculty of Education, University of Primorska, is set to inspire us with his 

forward-thinking perspectives about the influence of exercise on the cognitive abilities and 

intelligence. These keynote lectures stand as pillars of knowledge, setting the tone for the conference 

and guiding us toward new horizons in our shared disciplines. 

The abstracts presented here represent the spectrum of research that forms the foundation 

of our academic pursuits. Whether delving into the intricacies of human physiology, exploring the 

nuances of psychological aspects in sports, devising innovative exercise interventions and 

methods, or advancing the frontiers of sports medicine, these abstracts reveal the breadth and 

depth of our collective knowledge. They emphasize not only our current understanding but the 

promise of the future as well. These abstracts, the result of countless hours of dedication and 

perseverance, illustrate our unwavering commitment to exploring the potential of human 

performance and promoting health and wellness through sports and exercise. 

Once again, thank you to all the authors, co-authors, reviewers, organizers, and attendees 

who have made this conference a resounding success. May these abstracts continue to inspire, 

educate, and drive progress in the fields we hold so dear. 

 

Sincerely, 

Nenad Stojiljković, PhD  

Chair of the Scientific Committee  

XXIV International Scientific Conference “FIS COMMUNICATIONS 2023” 

Niš, October 19 ‐ 21, 2023 
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TALENT IDENTIFICATION AND DEVELOPMENT - 
PERFORMANCE OR POTENTIAL? 
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The organized sport is one of the most important opportunities of social participation of the 

adolescents. In spite of the emergency of a social alarm about a sedentary way of life and 

paediatrics obesity, the statistics of sport participation continue to give information about a 

increased volume of people practicing. Among the most popular sports, soccer is the predominant 

choice, with about 150 million players around the world with positive annual variations and in all 

of the age-groups. 

Meanwhile, the applied research on youth soccer has also showed an abundant and growing 

production. The more studied topics in the research are based in questions related with talent, 

readiness and soccer selection. 

The growing popularization of soccer and the increasing demand in the long term sport 

preparation results in the need of answers to new problems related with the prognosis of the 

sport performance, the adjustment of the training and match contents to the growth 

characteristics, maturation and young athletes' development, the control of the incidence of sport 

injuries and the predict variables of the injuries and the description of the players with different 

sport trajectories. 

Talent identification and development is a dedicated topic in the research in sport sciences, 

partly, for the capacity to request concepts and methodologies in domains as different as the sport 

medicine, genetics, sport psychology and other disciplines. The analysis of the programs of sport 

preparation evidences a huge variation associated with the number of age-groups, the duration of 

the age-groups, the beginning of the formal competitions and their organization and stages of the 

sport selection. Different sports assume different models being the organization relative to male 

and female an additional source of variation. However, in all the cases, the chronological age 

constitutes the agglutinant element of the long-term programs of sport preparation. There is a 

need to complement the organization of the sport career based in information that considers the 

substantial biological variation that happens inside the same age-group. This consideration has 

not been contradicting with other sport agents, once the problem locates, above all, at the 

operational level. Even FIFA has been sensitive to the discussion of the problem. 

Although the concept of biological maturation exists, the scientific and technological 

progresses make available a group of somatic, sexual and skeletal indicators, each one of them with 

different potentialities and limitations with an increased capacity to use in sample with more 

participants and out of the context of investigation. The determination of the stages of the 

secondary sexual characters promotes the invasion of the privacy of those observed. On the other 

hand, the methods as the radiological exams are revealed extremely difficult to become massively 

used. Alternatively, the percentage of predicted adult stature seems to be of easy utilization, having, 

however, a possible question about the validity of the formulas out of the original population. 
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There is a strong link between maturational development and growth and performance. 

Organizing age-groups using the criteria of chronological age leads to a big difference in size, 

composition and performance, and adolescence is the period when these differences are more 

visible and the ages between 13 and 15 years old seems to be the most heterogeneous period. In 

the same age group, the subjects maturationally more advanced are in general heavier and taller 

than their peers of the same chronological age since childhood until the end of adolescence. 

However, adults don’t usually show the same differences when the same comparison is made. 

This situation can be explained by the catch up phenomenon in the late mature individuals. 

The initial process to identify promising soccer players is multidimensional and the 

literature in the area show that growth and maturation are two important concepts to better 

understand the identification, selection, and development processes of young athletes. Usually 

young soccer players tend to be above the mean for height and mass and tend to be advanced in 

biological maturity status with increasing age during adolescence and in elite development 

programs. Worst results is been reported for body size and functional performance in young 

soccer players who were not selected to play in more demanding competitions or who dropped 

out from sport. The same trend was visible in academy players to whom were not proposed a 

professional contract. Despite of the lack of evidence that the anthropometrical, maturational and 

physical characteristics in the beginning of the process are not direct associated with the 

exceptional performance in the adulthood it is of interest to understand that these indicators may 

open the doors of academies and others training centers of excellence promoting better 

conditions and better coaching to the selected players. Recently were not found decennial 

differences in the entrance profile of soccer players in a club academy. This finding suggests that 

soccer promoting strategies are being maintained despite of the increased demanding in the 

anthropometric characteristics of professional players and demands of the actual professional 

soccer competitions. 



International Scientific Conference 

 | 19 

DUAL CAREER OF ATHLETES 
Laura Capranica 
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Since the 2004 European Year of Education through Sport (EYES 2004), the talented and elite 

athletes’ right to pursue their educational and a professional career in combination to their 

sporting career (e.g., dual career) has been supported from the White Paper on Sport (European 

Commission, 2007) to the implementation of the EU Guidelines on Dual Careers of Athletes 

(European Commission, 2012). To establish a platform for an effective dialogue between 

educational bodies (e.g., universities, high schools, sports schools), sport organizations (e.g., clubs, 

sport federations, National Olympic Committees), governmental organizations, and for profit 

companies, dual career is among the priorities of the ERASMUS+Sport funding, which fosters also 

the development of research and promotes the development of a European dual career culture 

(Capranica & Guidotti, 2016; Capranica et al., 2015; Guidotti et al., 2015; Guidotti et al., in press; 

Stambulova & Wylleman, 2019). During the past 10 years student-athletes have been the focus of 

dual career projects and research, whereas in 2021 the European policies in sports have extended 

the dual career to all the sportspersons (e.g., coaches, physical trainers, referees, sports managers, 

and volunteers), who are often challenged to combine their professional and sports careers 

(MacDonncha et al., 2023). 

This presentation will provide an overview of the past and present implementation of the 

European dual career and will offer an analysis of projects carried out between 2014 and 2022 

under the ERASMUS+ programme of the European Commission. In highlighting the focus on the 

different dual career dimensions (Capranica & Guidotti, 2016), and the characteristics of the 

established partnerships, potential gaps will be highlighted to guide future actions fostering long-

term impact and ensuring sustainability. 
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Physical activity significantly impacts the enhancement of cognitive capabilities. A plethora of 

studies indicates that consistent exercise can yield improvements in various cognitive functions, 

including attention, concentration, working memory, information processing speed, and problem-

solving skills. Additionally, emerging research highlights that a lack of physical activity is 

associated with the reduction of deep brain regions, particularly the basal ganglia, which may 

result in adverse effects on cognitive abilities. 

Engaging in movement promotes increased blood flow and oxygen delivery to the brain, 

leading to improved brain function, enhanced learning capacity, memory, and cognitive processes. 

Furthermore, physical activity influences the release of various neurotransmitters and 

neurotrophic factors within the brain, primarily dopamine and serotonin, known for their 

associations with improved attention, mood, and motivation. Additionally, exercise stimulates the 

production of brain-derived neurotrophic factor (BDNF), a critical element in neuronal growth, 

survival, and connectivity. 

Incorporating tasks involving mental classifications and sequences, such as problem-solving 

during physical activities, becomes a vital aspect of contemporary sports training, as well as 

educational settings, including kindergartens and schools. 

Ultimately, regular physical activity, encompassing movement and exercise, emerges as a 

valuable strategy to support the optimal development of cognitive abilities across all age groups. 

Keywords: movement, neurogenesis, neurotransmitters, cognitive abilities. 
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EMPLOYMENT OF ATHLETES AFTER ENDING THEIR 
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Summary 

The transition from a professional sports career to post-retirement life is a multifaceted 

process that profoundly influences athletes both psychologically and socially. This article presents 

a comprehensive exploration of the relationship between athletes' careers, their personalities and 

motivations. Additionally, it investigates the strategies and opportunities available to athletes for 

effectively utilizing their skills and experience. This study primarily focuses on the employment of 

athletes after leaving their professional sports careers and examines the specific career options 

available in the mainstream workforce post-retirement. It also examines whether athletes receive 

support during this significant life change and provides insights into their psychological well-

being during and after their careers. To investigate these aspects, we employed qualitative 

research methods, with a particular emphasis on semistructured interviews. These interviews 

were exclusively conducted with former professional athletes. The findings of this research 

highlight that professional athletes often experience profound personal development during their 

sports careers, with enhanced qualities such as discipline, perseverance, leadership skills, and 

teamwork. These attributes often influence their career choices after retirement. Athletes also 

emphasize the importance of mental resilience and fair play, which are cultivated through their 

sports experiences. While athletes enjoy a range of positive influences from their sports careers, 

some challenges emerge, such as physical strain and the limitation of personal life. Nevertheless, 

the ability to set and pursue goals is a skill athletes acquire through sports, which they apply to 

other areas of their lives. Furthermore, this research reveals the diverse career paths that athletes 

embark upon after retiring from their professional sports careers, including roles in sports 

management, coaching and various professional fields. In conclusion, this study the process of 

athletes transitioning to post-retirement life, highlights the impact of a sports career on their 

personal and professional lives.  

Keywords: professional sport, sports career, empleyment after sports career 



Fis Communications 2023 – Book of Abstracts 

26 | 

COMPARATIVE ANALYSIS OF ANTHROPOMETRIC CHARACTERISTICS 
AND POSTURAL STATUS BETWEEN PRESCHOOL CHILDREN FROM 
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Summary 

The aim of the study was to determine urban-rural differences in anthropometric 

characteristics, prevalence of obesity, and postural status among preschool children aged 6-7. A 

total of 922 preschool children aged 6-7 from the municipality of Čačak participated in this cross-

sectional study (452 boys and 470 girls). The sample was divided by settlement type into urban 

and rural inhabitants. Anthropometric characteristics were assessed using a battery of three 

variables: body height (BH), body weight (BW), and body mass index (BMI). BMI was categorized 

based on the World Health Organization's (WHO) cut-offs. Postural status was evaluated by a 

physiatrist, and postural parameters such as foot status, scoliosis, and shoulder droop were 

determined using the method. It was found that preschool children from rural areas have 

significantly higher body mass index (BMI) values compared to children from urban areas. 

Furthermore, it was concluded that every fourth preschool-age child is overweight or obese. 

There was also an association between weight status and residential status. As for the analysis of 

postural status, a high percentage of foot deformities and shoulder droop were observed, while 

the prevalence of scoliosis was considerably lower, with approximately one in four children 

having scoliosis. However, due to the limited anthropometric variables and subjective assessment 

of postural status, these results should be taken with caution. Nevertheless, this study has made a 

significant contribution to the assessment of the anthropometric and postural status of children in 

the municipality of Čačak and can be considered a pivotal initiative, as it is the first study of its 

kind conducted in this part of Serbia. Thus, this research can serve as a starting point for future 

practical and research endeavors. 

Keywords: morphological characteristics, BMI status, prevalence of obesity, 
postural deformities, children 



International Scientific Conference 

 | 27 
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Introduction 

Modern ballet is a dance which incorporates elements of classical ballet while introducing 

innovations in movement, music, and choreography. Modern ballet represents a departure from 

the strict conventions of classical ballet, allowing for greater creativity and experimentation. 

Modern ballet dancers enjoy greater freedom of movement compared to classical ballet, using a 

wider range of techniques, including both classical and contemporary styles, enabling more 

expressive and fluid choreography. The aim of this study was to determine the frequency of 

injuries in modern ballet and the recovery methods used. The study participants were active 

members of the "Teatro" dance club in Niš. Before training, the participants completed a 

questionnaire that included demographic information, as well as details about the frequency and 

location of injuries. 

Methods 

The study involved 60 participants aged 12 to 17, of whom 16 (13.37±1.99) reported having 

had injuries during their dance careers. The participants reported an athletic career ranging from 

one to eight years, with an average of 1.63±0.62 hours of training per day, five to six times a week.  

Results 

The number of injuries during the participants' careers ranged from one to a maximum of 

seven. Interestingly, the participant who reported the highest number of injuries stated that three 

of them occurred during training, while the remaining injuries happened at home. As expected, 

the most common type of injury was ankle sprains, accounting for 62.5% (10 out of 16 

participants). The second most frequent type of injury was foot injuries at 25% (four out of 16), 

while other injuries were reported only once, including knee, lumbar spine, shoulder, hip, etc. It is 

noteworthy that the majority of participants reported experiencing only one injury during their 

dance careers. What's interesting is that none of these injuries occurred during competitions or 

performances, which might be a common assumption due to the high stress levels during such 

events. 

Discussion & Conclusion 

In terms of injury types, the majority of injuries occur during landings (40.6%), which is not 

surprising given the high number of jumps in dance activity. The knee, ankle, and foot are the 

most vulnerable areas of a dancer's body. Injuries to the knee, ankle, and foot account for nearly 

60% of the total injuries, which is a similar percentage to previous research conducted in the 

United States and the United Kingdom. Nearly half of the injuries are due to strains. Over 70% of 

injuries in students resulted in the inability to train for at least a week, with some injuries 

requiring much longer recovery, consistent with the results of previous research. 
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Introduction 

The purpose of the present study was to investigate the effects of specific training preparation 

on the physical fitness of professional MMA fighters. 

Methods 

The following databases, Google Scholar, PubMed, Web of Science, were searched in detail 

and reviewed for articles published from June 2014 to April 2023. Inclusion criteria were 

longitudinal studies written in English, in which the training treatment conducted on professional 

MMA fighters was clearly described. Exclusion criteria were all review papers, as well as those 

that did not clearly describe the results obtained by applying specific programs. After the search 

was completed, a total of six studies met the inclusion criteria, with a total of 178 participants. 

Results 

By applying different specific training treatments, it was determined that there was a 

significant improvement in explosive power, maximum strength and the VO2max parameter. Also, 

there were positive changes in body composition parameters, which primarily refers to the 

decrease in BF% and increase in lean mass. 

Discussion & Conclusion 

It was concluded that the specific physical training programs developed and implemented led to 

beneficial changes in the physical fitness parameters of professional MMA fighters. This information can 

be very important for coaches, especially for developing fighters' strength and conditioning. 
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Introduction 

The issue of communication has always been and remains relevant, and the act of 

communication is essential, vital. It encompasses the entire social space and its spheres. Without 

communication, we are practically nonexistent. Communication is the process of sending a 

message and transmitting it using a code through a channel to a recipient who intercepts the 

message. When communication becomes bilateral (mutual), the recipient becomes the sender at 

the moment of transmitting the message, and the sender becomes the recipient. To achieve 

effective communication, a code and a message to be transmitted are needed. Codes come in 

various types. They can consist of language types (verbal, nonverbal, paraverbal) or symbols 

(concrete or abstract). However, the most encountered codes in social communication are related 

to language. Through the socio-cultural dimensions of physical education, the physical education 

lesson provides a unique opportunity to get to know children, communicate with them, take on 

different roles, acquire physical skills and moral attitudes (such as tolerance, respect for others, 

etc.), accept attitudes related to activity (which contribute to personality development), 

experience emotions that are difficult to feel in other spheres of life, accept positive elements of 

lifestyle (such as nutrition, rest, etc.), adapt to the proposed objective (through cooperation, 

cohesion, and others), and become socially active through the achievements of others. At the age 

of 7, a child is a miniature adult with a personality. They must follow certain rules to integrate 

into the collective, and therefore, the physical education lesson offers the most suitable means in 

this regard through its character and content. Personality development occurs in parallel with 

new life experiences.  

Methods 

The research started from the following working hypothesis: a study on communication in 

physical education lessons with primary school students could lead to new solutions regarding 

this aspect. In the development of this study, the following research methods were used: the 

method of studying the professional literature, the observation method, and the case study 

method. 

Results 

The basis of the case study conducted in collaboration with the school's psychological 

counselor was the ESPERE method, a method through which the student learned about concepts, 

rules of relational hygiene, and concrete tools of relational communication. These he will be able 

to use in his relationships to respect himself and others. The 10 one-hour working sessions were 

based on various experiences lived by the children. At the end of the study, the student was able 

to say 'No' to anything that is not good for him and 'Yes' to what is good. He learned to take 

responsibility for his own actions, to respect those around him, and most importantly, to express 
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in words what he feels and experiences without reacting verbally or physically violently, to 

manage various conflicts in the absence of parents. 

Discussion & Conclusion 

In school, the student is shaped, and what they acquire during their school years will remain 

in their memory throughout their life. The first thing to consider regarding the relationship 

between the student and the teacher is communication. Following the case study conducted, we 

have found that in communication with students, the teacher is required to adhere to certain 

conditions, namely: using language appropriate to the intellectual development level of the 

students, conveying clear messages that cannot be misinterpreted, instilling confidence in the 

students, communicating with all students while giving them as equal attention as possible. 

Another important aspect is the ability to engage and stimulate the student/students to express 

their opinions, whether they are correct or not, and to obtain quick feedback. To achieve this, it is 

necessary to create a friendly relationship and a positive atmosphere in which physical education 

lessons take place. 
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Introduction 

Developing motor skills in children is a complex process that profoundly impacts their 

development, it runs parallel with brain maturation in specific motor areas, not solely dependent 

on age. Adequate motor skills benefit daily activities, physical activity enjoyment, and 

professional development. This lifelong process benefits from physical education and outdoor 

play, fostering skills like balance and agility while enhancing self-confidence and social 

development, positively impacting self-esteem in children and youth. Battery tests are commonly 

used to assess children's motor skills and abilities, including balance, agility, and strength. The 

Test of Gross Motor Development-2 (TGMD-2) is a standardized test assessing gross motor skills 

in children aged three to ten, covering twelve skills in two categories: locomotor and object 

control skills. A third version of this battery includes two extra tests within the object control 

skills subtest: striking a ball with a racket, and tossing a ball from underhand, also added two 

extra tests in locomotor skills (jump and skip). However, they eliminated from TGMD-2 leap, 

horizontal jump and underhand roll (rolling a ball) bringing the total skill count up to thirteen 

from the previous twelve. While numerous studies have dealt with this issue, no scientific review 

article is available on this subject to our knowledge. Therefore, the study aimed to determine the 

metric characteristics of the Test of Gross Motor Development (TGMD). 

Methods 

The study followed PRISMA guidelines and included research conducted from 2012 to 2022, 

utilizing databases like Google Scholar, PubMed, Mendeley, Science Direct, and Scopus. The 

criteria for inclusion were original English-language, studies involving children using 

standardized measuring instruments like TGMD-2 or TGMD-3 in both lab and field settings. 

Exclusion criteria encompassed non-English publications, inadequate sample populations, 

insufficient data presentation, and non-standardized measures. 

Results 

The presented results confirm that TGMD shows high validity and reliability, instilling 

confidence in its use and establishing new norms. The research has consistently demonstrated high 

validity and reliability values in the internal structure of TGMD-2 and 3. The findings from these 

studies affirm that the TGMD is a reliable and valid tool for assessing children's gross motor skills. 



International Scientific Conference 

 | 33 

Discussion & Conclusion 

The results presented in this study confirm the high validity and reliability of the TGMD, 

instilling confidence in its use and establishing new norms. The research demonstrates that 

TGMD-2 and TGMD-3 variants exhibit consistent and high values of validity and reliability in 

assessing children's gross motor skills. These assessments play an important role in shaping 

programs, monitoring children with developmental challenges, correcting poor movement 

patterns, enhancing coordination, and overall cognitive abilities. Future research should focus on 

validating TGMD-3 in diverse settings to encourage its broader application. The TGMD is a 

valuable tool for assessing children's motor skills, offering qualitative insights into their 

competency in locomotor and manipulative skills, and providing a high level of validity and 

reliability for establishing new norms.  
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Summary 

The working population's physical activity has an enormous influence on their health. 

Despite the well-documented health benefits of physical activity for this population, the working 

population is not sufficiently physically active and faces a wide range of internal and external 

barriers. The aim of the study was to identify the differences in barriers to physical activity 

between working men and women, as well as the differences in barriers related to age. The 

sample of subjects consisted of 619 working adults (aged 20 to 65), of which 354 were men and 

265 were women. The questionnaire developed by Mitic et al. (2010) was used to identify the 

barriers. Frequencies and percentages of responses were calculated, and differences between 

groups were determined by the χ2 test. The data were processed using the SPSS 20 statistical 

package, and the level of statistical significance was p= .05. Significant differences were found in 

most barriers to physical activity between working men and women, in relation to age. The most 

frequently stated barriers were "I lack time", "I don't feel the need" and "I lack habits". Age-

related barriers have been identified for men above the age of 40, but they begin for women at the 

age of 30. In relation to gender, a statistically significant difference was found in the barriers "I 

lack habits" (p= .050) and "There is a lack of place to perform it" (p= .044), with a higher 

proportion of women confirming the mentioned barriers. The study showed that there are 

differences in barriers to physical activity between men and women, and accordingly there is a 

need to offer different programs and exercise opportunities to reduce these barriers. 
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Introduction 

Type 1 diabetes (T1DM) is a one of the most widespread autoimmune diseases affecting 8.4 

million patients, with a predicted alarming 13.5-17.4 million new cases by 2040. Patients with 

T1DM face an increased risk of cardiovascular complications and premature death attributed to 

impaired cardiorespiratory fitness. Despite the benefits of exercise interventions are well 

established in this population, more than 60% are sedentary. The main reasons are lack of time 

and fear of exercise induced hypoglycemia. Recent studies have highlighted concern about time 

consuming traditional exercise modalities such as moderate continuous training (MICT). 

Therefore, High-Intensity Interval Training (HIIT) is a promising exercise modality known for its 

efficiency in improving cardiorespiratory fitness. Moreover, on T1DM have shown that HIIT is 

safe modality of exercise and can improve main modifiable factor (cardiorespiratory fitness) for 

sustaining diabetes-related diseases in short period of time. However, overall effects on 

cardiorespiratory fitness still remains unclear. 

Methods 

Two data bases (Web of Science and PubMed) were searched until November, 2022. Adult 

patients with T1DM who were free of complications or/and additional diseases were included in 

randomized and non-randomized studies investigating the effects of HIIT on cardiorespiratory 

fitness (VO2max and VO2peak (HIIT pre vs. post; HIIT vs. control group or HIIT vs. MICT). 

Results 

A total of 10 studies met the inclusion criteria. The systematic review included 234 

participants, while the meta-analysis included 134 participants. The meta-analysis revealed a 

significant improvement in cardiorespiratory fitness following HIIT interventions in patients with 

T1DM (SMD=0.59, 95% CI=0.15,1.02; I2=44.3%). 

Discussion & Conclusion 

The main finding of this study is that HIIT interventions are effective for improving 

cardiorespiratory fitness in adults with T1DM. Furthermore, HIIT was more efficient compared to 

control groups and MICT groups. Finally, at least 6 weeks of HIIT intervention is needed for 

visible changes in cardiorespiratory fitness. 
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Introduction 

Professional female basketball is very demanding sport where success depends on various 

factors. It is already well known that explosive power and body composition are among the 

strongest predictors for the performance. The most searched indicator of explosive power is 

vertical jump (VJ). The Vertical jump (VJ) is the most frequent activity and strong determinant of 

basketball performance and represents a crucial part of various defensive and offensive 

maneuvers. However, it still remains unclear how is VJ related to different body composition 

parameters. Therefore, the purpose of this study was to summarize the relationship between 

explosive power (VJ) and body composition parameters in female basketball players. 

Methods 

Three major data bases (PubMed, Scopus and Web of Science) were searched until July, 

2023. The inclusion criteria were as follows: the sample of the participants was consisted of 

female basketball players of all ages and studies that investigated relationship between VJ and 

body composition parameters.  

Results 

A total of 9 studies met the inclusion criteria. The total sample of participants included 132 

basketball players of different level of playing and ages. The most frequently used tests that were 

used to evaluate the VJ were countermovement jump (CMJ), countermovement jump with arm 

swing (CMJa) and squat jump (SJ).  

Discussion & Conclusion 

From this standpoint female basketball players with a lower % of FM and LMM showed 

better performance in VJ suggesting that body composition can be considered an indirect 

predictor of performance. 
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Summary 

The English language, which has attained a global status, plays an important role in modern 

times and is used in almost all fields such as science, engineering, education, information and 

technology, business, etc. Thus, it has the status of "English for specific purposes" (ESP), which 

means that it focuses on the linguistic and communicative requirements in a specific professional 

field and becomes an important force in English language teaching and research. Therefore, the 

aim of this study was to identify and explain gender related differences in student's attitudes 

towards necessity of English language. In doing so, by using 2 newly-constructed questions, 

N1=48 male and N2=53 female students of kinesiology were assessed for their attitudes towards 

the relationship between English language proficiency and finding a job 1) in Croatia 2) 

internationally. Used questions appeared to be a-priori valid using expert assessment and highly 

reliable (r>0.92; p<0.05). Using Mann Whitney U test, it was found (p=0.34; p=0.53) that male and 

female students have the same attitudes towards the applicability of English when looking for a 

job in Croatia or abroad. The results of this research indicate that the attitudes of male and female 

students on this issue are homogeneous. The absence of differences can be used as an additional 

indication for structuring learning materials for undergraduate and graduate students of 

kinesiology, physical culture and/or sports science. Although, many researches of the relationship 

between gender-related differences and English language learning acquisition abound in the 

publications, further studies should include similar reseach for other languages that are also 

prevalent today in the global sense.  
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Introduction 

Anterior cruciate ligament (ACL) rupture is a common sporting-relates keen injury with a 

potentially detrimental impact on the athlete’s career, yet there is no formal consensus on the 

optimal graft choice for reconstructing the ruptured ACL in the specific population. Options for 

reconstruction include autograft and allograft. Our operational definition of the athlete is a 

skeletally mature individual participating in high level activity with the expectation to return to 

pre-injury level of activity. For the athlete long-term outcomes are of particular importance given 

on-going mechanical demands on the reconstructed knee. 

Methods 

In this study we included 50 patients. 25 operated with BTB allograft and 25 operated with 

hamstrings autograft. The patients were selected from a pool of 160 patients based on the 

following criteria: NO previous surgeries on the operated knee, NO patella-femoral pain, NO 

systemic disorders, NO injury to the contralateral knee and every patient must be reconstructed 

with anatomic single bundle ACL reconstruction technique. We compared the time needed for 

subsiding of the post operative pain, the IKDC and Lysholm scores of the two groups and the 

active flection and loss of power of the operated knee.1 

Results 

The patients in the allograft group showed statistically significant better results in the 

tested categories compared to the autograft group. 

Discussion & Conclusion 

Comparing the results of the two groups we concluded that allografts are viable option 

when choosing a graft type for ACL reconstruction. Patient operated with allografts have less 

postoperative pain, better postoperative strength of the operated knee and better long-term 

performance results when it comes to return to high-level sporting activities. 
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Summary 

This study aims to investigate whether a supervised, multicomponent exercise program can 

provide additional benefits on body composition after bariatric surgery. 18-65 year; body mass 

index (BMI) >35 kg/m2; 54 patients (Exercise Group 29; Control Group 25) who had mini gastric 

bypass or Gastric Sleeve Surgery were included in the study. A verbal suggestion was made to the 

CG to increase physical activity, but this suggestion was not taken into consideration. The exercise 

group participated in a supervised multicomponent exercise program, 3 days a week, 

nonconsecutively, lasting 60 minutes each, for 11 months, starting 1 month after surgery. All 

variables were tested with two-way ANOVA test according to the effect of exercises on body weight 

(BW), fat mass (FM), fat-free mass (FFM) and BMI. After completion of descriptive statistics (mean 

± SD), an independent t test was used to examine between-group differences in anthropometric 

components at baseline. Accordingly, there was no significant difference between the groups at 

baseline, including age, BW, BMI, FM and FFM (p>.05). Both groups experienced significant initial 

BW and FM loss, but these changes did not differ significantly between groups (p>0.05). On the 

other hand, FFM changes showed significant differences between groups (p<.05). Although there 

was no statistical difference in BW, FM and BMI values of the exercise group and the control group 

in this study, the positive change in the FFM of the exercise group was found to be significant 

compared to the control group. This clearly shows the importance of exercise in our study.  
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Summary 

In elite and professional football, injuries can have serious consequences for the entire 

team, as well as for the career of a particular player. Stretching, as one of the main components of 

the warm-up, may be beneficial in preventing muscle injuries by requiring greater stretch length 

and force to cause muscle rupture. The aim of this review was to review the published literature 

that investigates the effects of static and dynamic stretching on the prevention of injuries in 

football. Index databases were used to collect adequate literature: GoogleScholar, SCOPUS, 

PubMed. Based on the set subject and research goal, 14 original scientific researches were found 

and analyzed in detail. Looking at the results of the presented studies, it can be seen that 11 of the 

14 presented studies showed positive results in the form of injury prevention by applying 

stretching before or after football players' training. The two studies that did not show positive 

effects were of short duration, so the absence of positive effects can be attributed to the 

shortcomings of the two studies. One study found no positive effects of static stretching on injury 

prevention in football. Future research should concentrate on developing new methods and 

combinations with other tools and training methods in order to prevent injuries. In conclusion, 

stretching may be beneficial in preventing muscle injuries by requiring greater stretch length and 

force to cause muscle rupture and is overall good for injury prevention especially when combined 

(static & dynamic) and practiced for prolonged period of time. 
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Summary 

Parents play an important role in a child’s socialization and involvement in sports as well as 

during the period of life in which they engage in sports. The aim of this study was to determine 

how parental and coach’s beahavior affect on the motivation to play sport in the adolescent 

sample of football players. This study examined 131 subelite football players, age 12-16, from one 

club playing in Serbian top youth leagues and at the time of testing all of them had a training 

experience of 4-11 years. The survey was conducted using three psychological instruments that 

will assess the opinion of children about their motives for playing sports (SIMS), the parental 

bonding styles (mothers and fathers seperatly) (PBI-BC) and how coaches and the team climate 

influence them (MCSYS). In the first step predictive power of the parental bonding is tested 

(parental care for mother and father, parental overprotection for mother and father), which 

explained 26.6% variance of the dependant variable (p = .000). Mastery climate scores were 

significantly and positively associated with liking for the coach and desire to play for the coach in 

the future, whereas MCSYS ego scores were negatively associated with these variables. According 

to this research’s data, the athletes who are high on mastery scores are the ones who have 

intrinsic motivation and identified regulation, and the ones with ego scores are amotivated. 
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Introduction 

The purpose of this research is to determine the effect of educational stress levels on 

academic procrastination of students studying at the Faculty of Sports Sciences. 

Methods 

The research was designed in the relational scanning model. The study group of the research 

consists of a total of 196 students, 94 women and 102 men, who continue their education at a 

public university in Turkey in the 2022-2023 academic year. In the analysis of the data, parametric 

tests were applied after testing that the data set met normal distribution parameters. 

Results 

Considering the research findings, it can be stated that the academic procrastination and 

educational stress average scores of the participants are high. As a data collection tool in the 

research; The Academic Procrastination Scale adapted to Turkish by Çakıcı (2003) and the 

Educational Stress Scale developed by Seçer, Veyis & Gökçen (2015) were used. It was concluded 

that the academic procrastination and educational stress levels of the participants did not differ 

according to the gender variable, but differed statistically according to the grade level variable. In 

addition, it was determined that there was a significant relationship between academic 

procrastination and educational stress. 

Discussion & Conclusion 

Another result obtained from the research is that the educational stress of the participants 

has a predictive power of 41% on academic procrastination behavior. Therefore, reducing 

educational stress will contribute to academic success by reducing academic procrastination 

behavior in students. From this point of view, it is recommended to carry out studies with 

qualitative research method in order to identify the stakeholders of educational stress in students 

and to offer solutions. 
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Summary 

Today, the body of human percieve as a “mirror of human existence” and thus a means of 

presenting oneself to the outside world. It is known that in patriarchal and heterosexist cultures, 

women are expected to have a "slim and sexy body image," while men are expected to have a 

"strong and muscular physique." To achieve this ideal body structure and have a positive image in 

their minds, individuals may engage in sports activities such as fitness, and bodybuilding. Given 

the physical and psychological consequences of the drive for muscularity, it is thought critical to 

identify the urge factors that contribute to it. With this framework, the aim of the research was to 

examine the relationship between the drive for muscularity and factors such as exercise, meal 

frequency, monthly income, and type of accommodation. This research was designed using the 

survey model, which is one of the quantitative research methods. The research sample consisted 

of 465 participants. Participants were determined by the criteria sampling method. In this study, 

the data collection tool, the original name "Drive for Muscularity Scale", adapted into Turkish and 

named "Kaslı Olma Dürtüsü Ölçeği" was used. Data were analyzed with the IBM Statistics (SPSS 

version 26.0, Armonk, NY). The result of this study show that the drive for muscularity was 

affected by variables including exercise frequency, meal frequency, monthly income and type of 

accommodation. Considering the existing literature, the relationship between the motivation 

drive for muscularity and type of accommodation and monthly income has not been adequately 

studied. In this regard, it is advised that future studies look at the aforementioned variables. 
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Introduction 

Athletics in physical education and in all high-performance sports play a fundamental role 

in organizing lessons or sports activities of any kind. Athletics offers the widest range of natural 

and accessible exercises that can be practiced from a very young age. The three natural 

movements are running, jumping, and throwing, which are present in the daily life of every 

individual. They are also used in other sports branches and serve as control tests. These activities 

mentioned above, not being demanding in terms of space and materials, are present throughout 

the school year. The teaching of physical education and sports in schools has an extremely 

important role, which unfortunately very few teachers, parents, and students fully understand. 

Like other subjects, physical education helps middle school students develop their imagination 

and creativity. Studies show that self-esteem, body posture, respect, and a high social level are 

largely due to sports. In cases where a student is inclined towards a particular sports branch, their 

personality and discipline continually improve. With significant and visible transformations in 

terms of biology, psychology, and social aspects for students, the need for movement is equally 

important. Therefore, the requirements for dose adjustment must be studied and respected. 

Physical education and sports have been considered a social phenomenon for several 

centuries. Teaching this discipline in middle school consists of improving the health of students 

who are in a delicate phase of their lives called puberty. Middle school students need to accumulate 

a minimum of basic knowledge, motor skills, and motor skills perceptions, which will help them in 

their physical, psychological, and social development. The research objectives consisted of creating 

the somatic profile of the 6th-grade students from the schools included in the study and 

establishing the most effective means for developing endurance in 6th-grade students. 

Methods 

The research started from the following working hypothesis: a study on the development of 

endurance in 6th-grade students could potentially improve the teaching process at this level. In the 

development of this study, the following research methods were used: the bibliographical study 

method, the observation method, the statistical-mathematical method for analyzing the data.  

Results 

From the recorded data, it was observed that teachers used the following methods to teach 

endurance running: alternating walking with running at a moderate pace - endurance running, 

repeated running, running at varying paces, running on varied terrain, uphill running, interval 

running, and control running. 
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Discussion & Conclusion 

Within the framework of school physical education, it is important to select the most 

efficient means and methods. Using a diverse range of tools makes physical activity more 

attractive and ensures the students' interest. If a student is interested, the effective working time 

can be increased by avoiding 'dead' time, and a higher level of progress can be achieved. Adapting 

the exercise tools through appropriate dosages: based on individual effort capacity, age, and 

gender is essential. The use of such methodical procedures can provide the teacher with a greater 

opportunity to observe the activities of each student as much as possible, thereby having the 

chance to correct their actions or readapt the means according to each one's capacity. These 

procedures can be applied in group settings, pairs, or individually. 
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Introduction 

Introduction: Due to the nature of the sport, wrestling is suitable for the proper growth and 

development of beginners of different ages. Schools often don't have mat to carry out complete 

wrestling training. Therefore, the so-called a "modified style" of wrestling was invented. This style 

of wrestling doesn’t required the material requirements and special prior knowledge. Most used 

test for evaluating strength in wrestlers is the handgrip. Therefore, the aim of this research was to 

investigate the correlation between the results of handgrip test and success in the "modified 

style" of wrestling. 

Methods 

The sample of participants consisted of students of the Faculty of Kinesiology in Zagreb. 

None of the students involved in the competition had previous knowledge of wrestling martial 

arts (wrestling, judo, jiujutsu, etc.). Testing and competition was conducted in June 2023. A 

correlation analysis was performed. Data were processed in the SPSS program with a significance 

level of p<0.05. 

Results 

The results of the correlation analysis between success in wrestling and handgrip strength 

with the dominant and non-dominant hand showed similar results for both hands. A significant 

correlation was found between the handgrip with the dominant hand (p=0.01; r=-0.348) and 

between the handgrip with the non-dominant hand (p=0.01; r=-0.337) with success in wrestling. 

A negative correlation represents a better placement in a wrestling competition, which would 

mean that a stronger handgrip represents a better placement in "modified style" wrestling. 

Discussion & Conclusion 

From the obtained results, we can conclude that the correlation between the results in the 

handgrip test with the dominant and non-dominant hand is highly correlated with success in the 

"modified style" of wrestling. Wrestling coaches consider the strength of the handgrip very 

important for success in competition. A strong handgrip allows a wrestler to use offensive tactics 

throughout the fight. Because of all this, wrestlers perform a large number of exercises to 

strengthen their handgrip during training. 
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Summary 

The aim of this paper was to determine, by summarizing and reviewing published research, 

the need for sensation seeking and anxiety in sport climbers, as well as how it affects success in 

sport climbing. For the purposes of the research, the available literature published in the period 

from 1980 to 2023 was analyzed. The results showed that there is a positive relationship between 

climbing abilities and higher self-esteem, competitiveness, perfectionism, satisfaction with life, 

the individual's tendency towards exhibitionism and the difficultness towards sensations on the 

risk tendency indicated. Also, sports climbers have low anxiety both in daily training and when it 

comes to competitive situations, they are more social and anti-structural than the "normal" 

population and reacting to group events, controlling subjects at the local level, striving for 

experience, excitement and adventures. In addition, sensation seeking affects the perception of 

anxiety and arousal as regular companions of sports performances. The pronounced need for 

sensation seeking will affect the perception of stressors and anxiety, and people with a 

pronounced need for sensations (which climbers certainly are) will primarily perceive anxiety as 

a positive, facilitative factor of sports performance. 

Keywords: sensation seeking, anxiety, sports climbing 
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Introduction 

Motor abilities present a wide range of physical skills that are essential for daily activities and 

play a crucial role in an individual's overall physical fitness. The level of physical activity and sports 

engagement in one's life can significantly influence their motor abilities. This scientific background 

explores the differences in motor abilities between active and non-active students, shedding light on 

the physiological, psychological, and sociological factors that contribute to these disparities. 

Methods 

A total of 91 students (M: 28; F: 63; Aged 20-23) were recruited. The students were grouped 

based on their engagement in different sports: the Active group (n = 27) and the Non-active group 

(n = 25). Participants were tested for Broad Jump, Handgrip strength, Seated forward bend, Push-

ups, and Sit-ups. Independent samples t-test and Mann–Whitney U test were used in data analysis.  

Results 

Based on the results of the independent samples t-test, it can be concluded that students 

engaged in sports achieve higher results in the Broad Jump (t = 2.50; p = 0.01) compared to 

students who do not engage in sports, while no statistically significant differences are detected in 

the other variables. The results of the Mann-Whitney U test based on sports involvement indicate 

that students engaged in sports can perform more Push-ups (U = 196.00; p = 0.05) than students 

who do not engage in sports. 

Discussion & Conclusion 

The findings of this study contribute valuable insights into the correlation between sports 

engagement and specific motor abilities among students. Notably, students involved in sports 

exhibited superior results in broad jumps and push-ups, highlighting the constructive influence of 

sports engagement on the development of lower body strength and upper body endurance. This 

underscores the potential benefits of sports involvement in enhancing specific motor abilities and 

potential health benefits. However, it is crucial to acknowledge that the impact of sports 

involvement may not be uniform across all motor abilities, necessitating further research to 

dissect the intricate interplay between sports engagement, various physical performance metrics, 

and the multifaceted array of contributing factors. 
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Summary 

Rhythmic gymnastics (RG) is a sport involving both individual and group performances, 

where participants showcase synchronized body movements while handling various apparatus. 

Well-developed motor skills enable the acquisition of the basic elements of rhythmic gymnastics, 

creating a broad basis for achieving optimal results on competition. Since the previous researches 

about success in rhythmic gymnastics are insufficiently harmonized, the aim of this research was 

to examine the influence of motor skills and anthropometric characteristics on success in 

rhythmic gymnastics by systematizing the studies. The relevant literature was searched in the 

following databases: Google scholar, PubMed, ResearchGate. A total of 1103 respondents 

participated in the research, i.e. girls who practiced rhythmic gymnastics either in recreational or 

international level. Based on two criteria (that they were written in the English and that the 

respondents are in the training process), 15 studies were included in the final analysis of the 

studies, which were tabulated and discussed. All previous studies that have been taken into 

account were presented with the following criteria: citations (authors and publication year), 

participant sample (quantity of participants and age), observed variables, and findings from the 

study. Based on all of the above and the analysis of the obtained results, it can be concluded that 

there is a significant influence of motor skills and anthropometric characteristics on success in 

rhythmic gymnastics. Taking into account the obtained data and results, it can be observed that 

by improving various motor skills and monitoring anthropometric characteristics, the final result 

and sucess of rhythmic gymnasts in competitions can be influenced. 
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Introduction 

A moderate increase in blood pressure is expected during exercise of submaximal and 

maximal intensity in children and adolescents. Despite the clarified physiological mechanism that 

causes an increase in systolic blood pressure, there is very little concrete data on changes in blood 

pressure values depending on the type, duration, and intensity of physical activity. 

Methods 

Electronic database searches of relevant articles published prior to September 30, 2023 

were performed with the use of PubMed, MEDLINE, Google Scholar, and ScienceDirect. 

Results 

Standardized laboratory stress tests, which include the use of bicycle ergometers or 

treadmills, were used to evaluate the cardiovascular system of children and adolescents, 

especially those involved in sports training or competitive sports. Yet, there is not enough data on 

which to form general recommendations on the introduction of blood pressure measurements 

during stress tests in assessing the risk of cardiovascular diseases in children and adolescents. 

Discussion & Conclusion 

In practice, measurement of resting blood pressure identifies children and adolescents with 

elevated blood pressure (values above the 95th percentile according to current guidelines), who 

are then referred for additional diagnostic procedures and potential treatment. On the other hand, 

in children and adolescents with normal resting blood pressure (values below the 95th percentile 

according to current guidelines) who have additional risk factors for cardiovascular disease (e.g., 

overweight/obesity, abnormal lipid status, abnormal glucose tolerance/diabetes, family history of 

cardiovascular disease and/or marked lack of physical activity) stress tests may be useful in the 

evaluation process. An excessive increase in blood pressure (with or without a correlation with 

heart rate) during the exercise test is a sign that indicates the necessity for more detailed 

analyses. 
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Summary 

The performance in artistic gymnastics can be determined by the optimal trade-off between 

physical fitness and extensive technical abilities. Also, a greater fitness level is required, in order 

to meet the sports standards. Based on the necessity to monitor children’s motor development 

and morphology, we have aimed to examine the influence of motor skills on morphology 

parameters in male preschool children that are included in the artistic gymnastics recreational 

program. A total of 19 preschool boys (5.32±0.89 years) were taken into consideration. They were 

already included in the artistic gymnastics preschool recreational program (3x a week/60 min. 

per training). Morphology parameters were assessed based on a total of 8 anthropometric 

characteristics measures: body height, body weight, Body Mass Index (BMI), and adipose tissues: 

triceps (ATC), biceps (ABC), subscapular (ASB), suprailiac (ASP), and triceps surae (ATS). 

Likewise, motor skills were assesed using the Eurofit Batery test: flamingo balance test (FBT), 

plate taping (PTT), sit and reach (SAR), standing board jump (SBJ), handgrip strength (HGS), sit-

ups (SUP), bent arm hang (BAH), backward polygon (BWP) and shuttle run 10x5 (SHR). By 

implementing the regression analysis, we have identified that only adipose tissue triceps (ATC) 

have showed to be significant for whole set of variables (p=.050), as well as for the separate 

variables, handgrip strength (HGS), sit-ups (SUP) and shuttle run 10x5 (SHR) (p=.009; p=.026; 

p=.018, respectively). In order to obtain more precise results, there is a necessity for more 

periodic checks and follow-ups, cross-sectional and longitudinal studies. Likewise, as an 

inexhaustible space of new knowledge for talent identification, spotting young gymnasts who 

exhibit qualities for potential success in the future are worthwile. 
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recreational gymnastics 



Fis Communications 2023 – Book of Abstracts 

56 | 

VALIDITY AND RELIABILITY OF MY JUMP 2 APP 

FOR MEASURING THE VERTICAL JUMP PERFORMANCE 

IN FEMALE BASKETBALL PLAYERS 
Dušan Stanković1, Saša Bubanj1, Stefan Pivač1, Marko Gušić2 and Draženka Mačak2 

1 Faculty of Sport and Physical Education, University of Niš, Niš, Serbia; 
 2 Faculty of Sport and Physical Education, University of Novi Sad, Novi Sad, Serbia 

UDC 796.012.323.2-055.2 

Introduction 

Basketball is a complex team activity that demands different movement patterns including 

sprinting, change of direction and jumping. Moreover, the vertical jump is one of the most 

prevalent movements during a basketball game. The aim of this study was to examine the 

concurrent validity and reliability of My Jump 2 application for the assessment of vertical jump 

performance in young female basketball players. 

Methods 

Athletes (age 15 [0.9] y; weight 62.9 [5.8] kg; height 173.6 [6.1] cm performed both legs 

drop jumps (DJ) on Kistler Quattro jump force platform and were simultaneously recorded on a 

smartphone using the My Jump 2 application. Participants performed 3 jumps and the best result 

was recorded. Jump height from flight time and contact time data were statistically analysed to 

evaluate the validity of My jump 2 application and drop jump performance in basketball players. 

Test-retest reliability was repeated after one week. 

Results 

My jump 2 application confirmed high validity with the force platform. High test-retest 

reliability (ICC > 0.88) was observed in DJ height. The results of pearson correlation coefficient 

between the force platform and My jump 2 app were (r = 0.99) and (r = 0.98) for DJ height and DJ 

contact time, respectively. 

Discussion & Conclusion 

The My Jump 2 app is a valid and reliable tool for assessing drop jump performance in 

young female basketball players.  
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Introduction 

In recent years, plyometric training has been extensively investigated in athletes; however, 

plyometric training’s effects on tennis players’ physical fitness across youth have been less known. 

Methods 

The author systematically searched SCOPUS and PubMed electronic databases from 

inception until October 4, 2023, and the following inclusion criteria: 1) Healthy youth tennis 

players regardless of gender, aged from 9 to 18, and at any performance level; 2) Experimental 

studies included effects of plyometric training on physical fitness; 3) Compare a PT intervention 

to a control or exercise group and single-group trials were also included; 4) One or more physical 

fitness outcomes; and 5) Full-text and peer-reviewed studies of randomized controlled trials, pre-

post or within-subject with repeated measures designs. 

Results 

The review comprises six studies published between 2013 and 2023, including 240 tennis 

players of mixed gender. Four studies explored the effects of plyometric training on strength 

and/or power, four on agility, and three on speed. Two studies involved plyometric training 

targeting the lower-body and the upper-body musculature, while the remaining studies involved 

only lower-body exercises. 

Discussion & Conclusion 

Even though all studies showed the beneficial effects of plyometric training on tennis 

players’ agility, speed, power, and strength from 12 to 18 years old, the reported results and 

plyometric training programs are inconsistent across the studies. Moreover, none of the studies 

explored the effects of plyometric training on cardiorespiratory fitness and flexibility of young 

tennis players. Further experimental research is needed to clarify plyometric training’ potential to 

improve other physical fitness components. 
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Introduction 

One new method for objective assessment of children's Physical activity is Actigraph, an 

accelerometer that is rapidly advancing with the development of technological experiences in 

children researches. Accelerometer expression can be used to predict energy expenditure or 

metabolic equivalents, which can be calculated by normalizing and resting. To simplify the 

interpretation of accelerometer data, cut-off points were developed that distinguish intensity 

categories with descriptive names corresponding to those used in public health forecasting. 

Methods 

For the purposes of this research, a dialectical approach was used, as well as the following 

analysis methods and techniques: descriptive method and analysis and systematization. 

Results 

Scientific papers that were collected (21) systematized in the following directions: 

According to the population of participants in research: 14 scientific papers were related to 

school age, 3 scientific papers was related to high school age and 2 papers was related to 

adolescents; According to the sex of the respondents: in 15 papers, the research included boys 

and girls, and in one paper, the research was conducted only in boys; According to the method of 

research: longitudinal and transversal studies with a representative sample of children in some 

studies and with more than 1000 respondents; the tests in the works refer to the use of actigraphs 

in the assessment of physical activities of moderate, medium and high intensity (10), assessment 

of BMI and FMI and different levels of physical activities (1) and sleep and wakefulness (4). 

Reliability of the Actigraph accelerometer has been determined under normal wear time criteria 

in a large sample of subjects and accelerometer units, monitoring adults under long-term free-

living conditions (1). Validity of actigraphs accelerometers for assessment of physical activity in 

adults in laboratory conditions was determened (1). 

Discussion & Conclusion 

The variation in cut-off values derived for different age groups may be partially attributable 

to the different methodologies used. However, differences in behavioral aspects of independent 

sedentary and physical activities in different age groups can also have a significant impact on 

their measurement. The Actigraph accelerometer can be used to identify sedentary behavior and 

to distinguish between light, moderate and vigorous activity in children. The accelerometer 

popularity has been increasing because it is easily portable, non-invasive, interesting for children 

because it is worn according to the principle of a wristwatch. Its use has great potential for 

determining children's physical or sedentary activity. 
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Introduction 

In the conditions of a sedentary life through the excessive use of both the phone and the 

laptop, to which is added the majority of daily activities performed in the position with the head 

and neck flexed, more and more people complain of both cervical and thoracic pain. A static 

position maintained for a long period of time and incorrect causes muscle imbalances that later 

turn into muscle contractions, being the starting point of a change in attitude, then structural of 

the spine. The cervical spine loses its physiological lordosis that influences the curvature in the 

thoracic area, either in the sense of accentuating kyphosis or even forming a round back. 

Studies show that dorsal low and lumbar back pain cause disability in higher percentages of 

the workforce in Canada, the United Kingdom, the Netherlands, and Sweden than in the United 

States or Germany. (Manchikanti L, Singh V, Datta S, Cohen SP, Hirsch JA, ASIPP (2009). 

Comprehensive review of epidemiology, scope and impact of spinal pain. Pain Physician.12 

(4):E35-70). 

Methods 

The work hypothesis: it is assumed that by establishing a structured kinetotherapeutic 

program specific to patients with back pain, we will achieve a reduction in symptoms and an 

improvement in their posture. 

The research subjects were divided into 2 groups with the same symptoms and diagnosis, 

respectively the experimental group that benefited from electrotherapy and specific techniques 

and the control group that followed a classic recovery program. 

The study was carried out on 6 subjects with the clinical diagnosis of back pain, during 10 

sessions and a session duration of 50-60 min. For evaluation, the following were used: VAS pain 

scale, Adams test, Cyrtometric index, finger-ground index and Ott's sign. 

Results 

The positive results are highlighted by the decrease in pain according to the VAS scale, the 

increase in the mobility of the spine according to the mobility indicators and the improvement of 

the posture. 

Discussion & Conclusion 

In conclusion, we can state that the hypothesis from which we started was confirmed, thus, the 

association of electrotherapy with specific techniques applied to the spine, reduces pain, increases 

mobility and corrects posture, compared to the application of a classical therapy program. 
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Introduction 

Frozen shoulder (stuck shoulder), in medical terms, also known as (secondary) adhesive 

capsulitis, is a disease characterized by stiffness and pain in the shoulder joint. This diagnosis is 

based on limitation of shoulder movement. It occurs when the soft tissue surrounding the 

shoulder joint becomes inflamed and increases in diameter, causing stiffness and, implicitly, pain 

when carrying out usual activities.  

Although it affects many people differently, especially depending on the other conditions 

they suffer from, the movements that are limited, in ascending order, are: external rotation ˃ 

abduction ˃ internal rotation. 

Demographic studies have shown that the majority of patients with adhesive capsulitis 

(84.4%) are in the age range of 40 to 59 years, not very different from the worldwide frequency. 

(Mitsh J, Casey J, McKinnis R, Kegerreis S, Stikeleather J. Investigation of a consistent pattern of 

motion restriction in patients with adhesive capsulitis. J Man Manip Ther 2004;12:153-159). 

Methods 

This research proposes two hypotheses. The first hypothesis refers to, if full application of 

myotensive techniques, Slow Inversion (SL), and Slow Inversion with opposition (SLO) can be 

achieved a rebalancing of the agonist-antagonist muscles as well as an increase in joint mobility;  

Second hypothesis proposes that by using neuroproprioceptive facilitation techniques, 

respectively: Isometric contraction in the shortened zone (ICS), Alternating Isometry (AIS) and 

Rhythmic Stabilization (RS) an increase in muscle strength and stability can be achieved. 

The methods and techniques used applied to the group of patients had an experimental 

design, in other words, in the sessions with the control group, a program with classical exercises 

was applied, and in the sessions with the experimental group, neuroproprioceptive facilitation 

techniques were used. 

The study includes 4 subjects, diagnosed with frozen shoulder and similar symptoms, where 

a control group and an experimental group were created for a duration of 12 sessions of 50-60 

minutes. A number of measurement methods were used, such as palpation assessment, Shoulder 

Pain and Disability Index (SPADI), ROMs tests, manual muscle testing techniques, and specific 

functional tests. 

Results 

A series of positive results are identified, such as in terms of improving muscle tone, 

increasing range of motion, muscle strength and reducing pain on the SPADI scale. 
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Discussion & Conclusion 

We can conclude that the proposed recovery objectives were achieved by the experimental 

group, where PNF techniques were performed, but also by the control group, where a classical 

exercise program achieved positive results, however, the results obtained in the 2 subjects of the 

experimental group are superior, in terms of decreasing pain, increasing joint mobility and 

muscle strength, and reducing difficulty in performing activities. 
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Introduction 

Our previous studies have shown different concurrent validity of force-velocity relationship 

parameters obtained during bench press throw exercise with different type of load (Cosic et al., 

2021; Jankovic et al., 2023). However, it remains unclear if the possible underlying neural 

mechanisms that affect force-velocity relationship parameters could originate from different EMG 

activity of dominant upper body musculature. Based on different muscle architecture, we 

hypothesized the highest EMG activity of m. Pectoralis major (i.e., typical pennate muscle) for 

gravitational type of load (W, rubber bands pulling the barbell downward), as well as the highest 

EMG activity of m. Triceps brachii (i.e., typical fusiform muscle) for inertial type of load (I, rubber 

bands pulling the barbell, which is equalized to the weight of the added plates upward). In 

addition, m. Deltoideus anterior (i.e., multipennate muscle) should show the highest EMG activity 

for combined type of load (W+I, weight of the plates). 

Methods 

A total of 13 resistance-trained men (body mass, 87.7 ± 11.2 kg and body height, 183.9 ± 6.4 

cm) performed bench press throws using 3 types of loads (i.e., gravitational, inertial and 

combined type of load) against 30 to 80 kg. In addition, telemetric surface electromyography 

(EMG; TrignoTM, Delsys Inc., USA) of the active upper body muscles (i.e., m. Pectoralis major, m. 

Deltoideus anterior and m. Triceps brachii) has been recorded. The integrated EMG activity 

(iEMG) has been used for further analysis. 

Results 

The repeated measures ANOVA and bonferroni post-hoc test revealed higher iEMG activity 

in m. Pectoralis major (F=4.74, p<0.05) when gravitational type of load has been used. On the 

other hand, higher iEMG activity in m. Triceps brachii (F=11.80, p<0.001) and m. Deltoideus 

anterior (F=6.01, p<0.01) was obtained with inertial type of load. 

Discussion & Conclusion 

iEMG activity of dominant upper body muscles is affected by load type. The architecture of 

active muscles could explain the obtained differences. Namely, the pennate muscles such as m. 

pectoralis major enables production of higher forces which are correlated with both gravitational 

and combined types of loads. On the other hand, the fusiform muscles such as m. triceps brachii 

provides higher movement velocity which is correlated with inertial type of load.  
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Summary 

Physical fitness refers to the ability of your body systems to work together efficiently to 

ensure that you are healthy and able to perform activities of daily living, and it is important to be 

able to perform these activities with minimal effort. Yoga is an ancient philosophy of life with 

origins in India, and today it is considered as a comprehensive exercise program that affects the 

mind with proper body positioning and combines concentration, relaxation, breathing and 

physical exercises. The aim of this study was to conduct a systematic review of the literature 

examining the effects of yoga exercises on physical fitness. The study was conducted by 

systematic review of the relevant literature according to the general survey model. The findings of 

the study were obtained by searching the keywords "yoga" and "physical fitness" in PubMed, Web 

of Science and EBSCO databases for English studies published in the last five years as of 

September 2023. Eleven articles that met the selection criteria determined by the researcher 

were included in the study. In the majority of the articles reviewed, it was concluded that yoga 

exercises improve physical fitness parameters, have positive effects especially on strength, 

flexibility and balance parameters, and are an exercise approach that can be applied in various 

age and disease groups. In conclusion, yoga exercises are an effective exercise approach that can 

be used to improve physical fitness. 

Keywords: yoga, physical fitness, strength, flexibility, balance 
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Summary 

In this paper, the testing of various manifestations of agility in futsal, a sport characterized 

by intense activity, rapid changes in tempo and complex technical-tactical elements, was carried 

out. The aim of the paper is to determine whether there is a connection between morphological 

characteristics and agility tests and whether there is a difference between minor and adult 

players in the performance of agility tests. The sample of respondents consisted of junior futsal 

club Osijek, which included a total of 18 players of average age (17.06 ± 1.16 years), height 

(177.73 ± 9.03 cm) and mass (69.18 ± 8.66 kg). The sample of variables consists of six tests. Two 

tests are related to morphological characteristics (body height and body weight), while four tests 

are related to agility. The research results showed statistically significant moderate to high 

correlations between different variables (p < 0.05). Analysis of group statistics reveals that minor 

players on average achieve better results in most tests, except for the T-test of agility and reactive 

agility test knowing that they go left first, where adult players record better results. There are 

statistically significant differences in agility between minor and adult players in the 10-meter 

sprint test, which measures a certain aspect of agility, minor players proved to be superior to 

their adult counterparts, with an average time of 1.72 seconds, which is statistically significant (p 

< 0.05) faster, the same applies to the reactivity tests (first on the right) and the reactivity test. 

These results suggest that minor players have an advantage in some manifestations of agility and 

reactivity compared to adult players, which may be crucial for planning training and developing 

strategies to improve player performance in the future. 

Keywords: futsal, reactive agility, sprint speed 
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Summary 

The assessment of the Standing Long Jump provides valuable insights into an individual's 

lower body explosive strength. Compared to traditional methods of measuring (i.e., measuring tape), 

Kinovea-based video analysis allows frame-by-frame analysis after testing completion, and its user-

friendly interface ensures that no extensive experience is necessary to utilize the tool effectively.  

This study aimed to assess intra-rater and inter-rater reliability of Kinovea for measuring 

Standing Long Jump distance, as well as concurrent validity compared to the traditional 

measuring method (i.e., tape measurement). The study included 10 healthy male football players 

who completed three repetitions of Standing Long Jump with a rest period of around 1 minute 

between each trial. Subsequently, Kinovea software (version 0.9.5) was utilized to measure the 

distance for each jump by 2 raters separately.  

The results indicated excellent intra-rater reliability (SEM= 0.788-1.176 cm, CV%= 0.34-0.5, 

ICC= 0.997-0.999, p < 0.05) and no significant differences within the repeated measurements for 

rater 1 (F= 0.447-2.93, p > 0.05) and rater 2 (F= 2.04-0.585, p > 0.05) across all jump trials. The 

Two-way RM ANOVA indicated no significant main effects or interactions for raters and 

measurement sessions, indicating excellent inter-rater reliability and concurrent validity 

compared to the tape measurements.  

The findings of this study confirm that Kinovea-based video analysis can be used as a 

reliable and valid tool for measuring Standing Long Jump distance and implies its broader 

application in measuring other types of horizontal jumps frequently assessed in sports and 

rehabilitation.  

Keywords: video analysis, standing long jump, lower body strength, 
explosive strength, sports performance 
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Summary 

Tennis is a physically demanding sport. A tennis career consists of numerous matches that 

start at different age categories, ranging from junior levels to playing in senior tournaments. This 

article reports the examination and analysis of the duration of tennis matches in age of under 12 

between girls and boys. The research follows all matches that took place during weekend on one 

official tournament. All achieved results were included in the official competition ranking by the 

Croatian Tennis Federation, considering the age of the players. The analyzed sample consists of 

46 matches in both categories. The descriptive statistics were collected from these matches, over 

the course of two competitive days. The lasting matches are varying in both categories from 24 

minutes to 79 minutes, but at the end they are similar in average. The average duration of a single 

match in the boys' group was 45.53 minutes, whereas in the girls' group, it was 43.31 minutes. 

Along with analyzing the duration of matches between the genders, the differences in the 

tournament are minimal and not significant in both tournament phases (DUR=0.44, p≥0,05). 

Junior tennis player under 12 years of age accumulates a total of 225 minutes of playing time 

during one official tournament on the weekend. Compare to other sports in this age category, 

young tennis players spend much more competitive minutes, it emphasizes the importance of 

age-appropriate training and competition schedules to avoid overexertion and potential injuries 

among these tennis players Coaches and organizers can use this information to plan tournaments 

more effectively, ensuring equitable playing time for all participants and creating a supportive 

environment for young athletes to develop their skills and enjoy the sport.  

Keywords: tennis, tournament, match duration, under 12 
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Summary 

The aim of this research is to establish differences in the level of self-efficacy between 

physical education teachers of primary schools of both genders in Montenegro according to 

inclusion in teaching. The sample of respondents consisted of 173 physical education teachers of 

primary schools in Montenegro, 128 (~74%) male and 45 (~26%) female. The assessment of self-

efficacy was carried out through the "Situational-specific Self-Efficacy and Physical Educators 

Scale" questionnaire, which was developed and validated by Block, Hutzler, Barak & Klavina 

(2013). The Serbian language version was validated and used in the research of Jovanović, 

Kudláček, Block & Đorđević (2014). The questionnaire begins with general instructions, an 

explanation of the theory of self-efficacy and examples for using the rating table when giving 

answers. The research consists of four parts. The parameters of descriptive statistics were 

calculated: mean value, standard deviation, minimum and maximum score. The Mann-Whitney U 

test was used to determine statistically significant differences in the self-efficacy of Montenegrin 

physical education teachers in relation to gender. No difference was found between physical 

education teachers of Montenegro, male and female, in the level of self-efficacy towards inclusion 

in physical education classes. The significance of this research lies in the fact that this is one of the 

first scientific information on the state of the self-efficacy level of physical education teachers 

according to the inclusion in Montenegro. 

Keywords: self-eficincy, PE teachers, inclusion, gender differences 
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Introduction 

Multiple sclerosis (MS) is a neural disorder characterized by inflammation, demyelination, 

and neurodegeneration and is the most common cause of acquired nontraumatic neurological 

disability. Numerous studies have shown a positive impact of exercise and kinesitherapy on 

improving muscle function in individuals with multiple sclerosis. In addition, exercising with the 

help of audio-visual devices can further increase neural activation and enhance brain 

neuroplasticity, thereby improving muscle function. This study aimed to examine the effects of 

kinesitherapy training with and without the portable neurorehabilitation device „Neuroblast“ on 

the contractile abilities of leg muscles in a patient with MS. 

Methods 

The subject was a 36-year-old female diagnosed with MS. Tensiomyography testing of 

several leg muscles was conducted initially (T1), after six weeks of a combination of kinesitherapy 

and neurorehabilitation with “Neuroblast” (T2), and after six weeks of kinesitherapy only (T3). 

The training volume remained the same through all 12 weeks. Both descriptive (Mean) and 

comparative (Repeated ANOVA with LSD post hoc) statistical techniques were applied to muscle 

contractile velocity (Vc) variable.  

Results 

Repeated ANOVA showed the significant main effect [F(17) = 10.8, ŋ2 = 0.39, p < 0.01]. The Vc 

at T2 (0.240 m/s) was significantly higher (p < 0.01) than the Vc at both T1 (0.190 m/s) and T3 

(0.192 m/s). No significant differences were observed between T1 and T3.  

Discussion & Conclusion 

People with neurodegenerative diseases should undergo kinesitherapy and neuroplasticity 

training, which can improve neuro-muscular function, but these effects are not long-lasting. 

Therefore, continuous neurorehabilitation with devices such as Neuroblast is necessary to make 

these effects more permanent, thus improving the patient’s quality of life. Future research should 

involve more participants to generalize the findings to a broader population while including more 

muscle groups, especially for the upper body and core.  
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Summary 

Injuries are an integral part of sports, both at the professional and recreational levels. The 

most common injuries in basketball are ankle, finger and knee injuries, but there can also be 

painful spasms in the back and abdominal muscles. The subject of this research is studies focused 

on sports injuries in basketball. The aim of this review is to electronically search for and collect 

relevant literature from 2000 to 2016 in the following databases: PubMed, SCIndex, Google 

Scholar, sports science journals and relevant literature that could address the research question. 

The search was conducted using a combination of keywords related to sports injuries. Descriptive 

methods were applied to analyze the obtained data. A total of 10 studies were included in the 

systematic review. The analysis of the results showed a difference between males and females in 

injuries. In females, lower back injuries, knee injuries, upper extremity injuries, and anterior 

cruciate ligament injuries were more common in percentage terms. In males, meniscus injuries 

and jumper's knee were more common. Partially viewed, the highest number of injuries was 

present in the knee joint (38.01% - 29.32%) and the ankle joint (21.03% - 17.28%) with a higher 

percentage in males, and the most common type of injuries was joint sprains and ligament 

strains.The results also showed that injuries were most common in positions 2 and 3 (shooting 

guard and small forward), followed by positions 4 and 5 (centers), and least common in position 1 

(point guard). The constitution of the basketball player's musculoskeletal system and the 

structure of the basketball game largely explain the presence of the highest number of injuries in 

the lower extremities. The modernization of tools for assessing the physical status and fitness of 

basketball players contributes to a decrease in the number of injuries from year to year. 

Keywords: sports injuries, basketball, knee, ankle 
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Summary 

When designing a strength training program, a physical fitness expert must take into 

account gender differences in muscle capabilities, the level of fitness, as well as the effects that 

these differences have on each individual. The aim of this study was to determine the implications 

of age and gender differences in strength training for children and adolescents. A review of 

studies was conducted following the Preferred Reporting Items for Systematic Reviews and Meta-

Analyses (PRISMA) guidelines (Moher, Liberati, Tetzlaff, & Altman, 2009). The following 

databases were used for literature search: Google Scholar, Medline, Science Direct, PubMed, Web 

of Science, and Research Gate. A total of 68 studies met the defined criteria for inclusion in the 

systematic review and further analysis. Numerous osteogenic benefits and essential factors of 

physical activity contribute to the growth and development of the skeletal system in boys and 

girls during this age period. Children who regularly engage in physical activities involving their 

body weight and participate in exercise programs that include strength training with external 

resistance experience an increase in bone density. Participation in such programs during the 

preadolescent period allows boys and girls to achieve strength gains and other abilities greater 

than the ordinary gains resulting from growth and maturation. Recent research has clearly shown 

that if the volume and intensity of exercise are appropriate for their age, boys and girls can 

increase muscle strength beyond the limits achievable through mere growth and maturation. 

Keywords: exercise, strength, training, children, adolescents, 
individually or in combination 
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Introduction 

Motor abilities are conditionally defined as latent motor structures responsible for an 

infinite number of motor reaction manifestations that can be measured and described. The 

development of motor abilities is just one of many tasks on the way to creating a versatile 

personality of volleyball players, capable of creative self - realization and competitive process 

management. In order to achieve a high level of performance of an element, a player is required 

not only to improve the technical – tactical elements, but also a high level of motor abilities i.e., 

explosive strength, speed, and agility. Jumping is one of the most important factors on which 

success in volleyball depends, thus it becomes clear that it needs to be developed as much as 

possible for athletes to achieve maximum sports results in this collective sport. 

Methods 

The sample of subjects in this research consists of 40 volleyball players of junior age in the 

volleyball clubs: OK "Topličanin" (n = 20) from Prokuplje and OK "Nis" from Nis (n = 20). Subjects 

were divided into two groups: experimental group 1 (E1, n = 20) and experimental group 2 (E2, n 

= 20). Experimental group 1 consists of volleyball players from OK "Topličanin" from Prokuplje, 

who, in addition to basic specific - situational training, also had plyometric training sessions twice 

a week for six weeks. Experimental group 2 consists of volleyball players from OK "Niš" from Niš, 

who had only specific - situational training sessions in that period. The research is longitudinal, 

comprising the initial and final measurements. The experimental treatment lasted six weeks and 

was realized in the preparatory period. The three tests were used to assess the explosive 

strength: 1) Squat jump 2) Countermovement Jump 3) Counter Movement Jump/Arm Swing. 

Results 

Mancova analysis was used to compare different subsamples of subjects at the initial and 

final measurements. The results of the research show that volleyball-specific-situational training 

followed by plyometric training significantly improves motor skill explosive strength. 

Discussion & Conclusion 

Experimental group 1 in our study showed a statistically significant improvement compared 

to experimental group 2 between the initial and final measurements in terms of explosive 

strength. By comparing the effect size of the experimental treatment based on the partial eta 

squared (Partial Eta Squared) between CMJ (Partial Eta Squared = .077), CMJa (Partial Eta 

Squared = .006) and SJ (Partial Eta Squared = .063), it can be observed that the largest value, and 

therefore the largest effect was recorded in the CMJ test, followed by the SJ test, while the smallest 

effect was recorded in the CMJa test.  
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Summary 

The COVID-19 pandemic put millions of individuals worldwide into difficulties due to the 

disease as well as the huge economic and social impacts. While the respiratory and systemic 

symptoms of COVID-19 have received significant attention, its consequences on functional fitness 

and quality of life in affected individuals have emerged as areas of concern and interest. 

Understanding how COVID-19 affects the relationship between these abilities in those who have 

contracted the virus is important for assessing the long-term health implications of the pandemic. 

Specifically, understanding the vital role of functional fitness in enhancing the quality of life for 

people with COVID-19 becomes increasingly crucial. Therefore, the aim of this study was to 

analyze the functional fitness of post-COVID-19 patients and its relationship with quality of life. 

This research is a part of the project “Post-COV Swim" financed by the Erasmus sport small-scale 

partnership. The project’s primary focus is on water-based exercises for individuals recovering 

from COVID-19 and aims to assess their impact on various aspects of participants’ well-being 

(mental, physical, physiological). The study included the 46 participants who had been infected 

with COVID-19. Participants were tested for fitness components (6 min walk, 2 min walk, sit and 

reach, handgrip strength and the 30-second chair stand) and quality of life (The EQ-5D-5L tool). 

We found significant negative correlation between 6 min walk and mobility (r = −0.561, p < 0.01; 

Table 2) and between 6 min walk and self care (r = −0.575, p < 0.01). In addition, we found 

significant negative correlation between handgrip strength and quality of life (p<0.05). In 

conclusion, there is a negative correlation between functional fitness and quality of life in post-

COVID-19 patients. 

Keywords: 6 min walk, 30-second chair stand, mobility, self-care, 
post-COVID-19 
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Summary 

The COVID-19 pandemic has profoundly impacted global health, affecting millions of 

individuals worldwide. The pandemic has posed significant challenges to public health and 

profoundly influenced the fitness and overall health of individuals worldwide. One of the key 

areas of interest in this context is the intricate relationship between clinical symptoms and 

physical fitness in the post-COVID-19 condition. Therefore, the aim of this paper was to explore 

the relationship between functional fitness and the severity of COVID-19 symptoms. This research 

is a part of the project “Post-COV Swim" financed by the Erasmus sport small-scale partnership. 

The project’s primary focus is on water-based exercises for individuals recovering from COVID-19 

and aims to assess their impact on various aspects of participants’ well-being (mental, physical, 

physiological). The study included the 46 participants who had been infected with COVID-19. 

Participants were tested for fitness components (6 min walk, 2 min walk, sit and reach, handgrip 

strength and the 30-second chair stand) and the severity of Covid symptoms (mild, moderate and 

severe/life-threatening). There was a significant relationship between left handgrip strength and 

severity of symptoms (r = −0.521, p < 0.01) and between handgrip strength max and severity of 

symptoms (r = −0.438, p < 0.01). It can be concluded that the poor muscle strength was associated 

with greater severity of symptoms in patients with post-COVID-19 condition. 

Keywords: post-COVID-19, handgrip, strength, pandemic 
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Summary 

The primary aim was to compare the physical and performance characteristics of elite and 

sub-elite female handball players. The secondary aim was to compare physical characteristics and 

motor abilities between playing positions. Team handball is a high-intensity, body-contact sport 

that requires both aerobic and anaerobic fitness. Thirty-two female handball players (18 elite, 

first Serbian league and 14 sub-elite, third Serbian league), were recruited and tested during a 

week in season training period. The following variables were measured in both groups: 

countermovement jump, countermovement jump with arm swing, squat jump, speed 10, 20 and 

30 m, agility T-test, handball throwing and hand grip with dominant hand. Results indicated that 

there was a statistically significant differences in both t-test (speed 10, 20 and 30m, agility t-test, 

countermovement jump, countermovement jump with arm swing, the speed of throwing the ball 

with and without goalkeeper) and ANOVA (body height and body mass). Understanding these 

differences can inform training programs, player selection, and position-specific coaching 

strategies to enhance overall team performance and player development. 

Keywords: motor abilities, team sport, professional handball players, 
playing position 
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Summary 

For researchers, coaches, and athletes, improving performance in vertical jumping is very 

important because the ability to jump more than an opponent can be an advantage in team 

competitions and many individual sports. The purpose of this study was to determine the effects 

of a 6-week plyometric training program during the season on the development of explosive 

strength and sprint in young basketball players. A total of fifteen male participants were included 

in this study (mean ± SD; age: 14.60 ± 0.50 years). Explosive power and speed were estimated 

using field tests: jump against movement (CMJ) and jump from squat (SJ) force and sprint speed 

at 10m, 20m, 30m. There is a statistically significant difference between the initial and final 

measurements in CMJ (p=0.001, d= 0.30) and SJ (p=0.001, d=0.48). Based on the obtained results, 

the height of the CMJ increased after the experimental program (= 39.4) compared to the initial 

measurement (= 37.6), while the height of the SJ at the final measurement was 28.1 and the initial 

26.5. This suggests that plyometric training is an effective way to improve strength and speed for 

young basketball players and that it can be included in physical fitness programs. the application 

of plyometric training does not lead to an improvement in running speed. These results can help 

in further research as well as coaches to find an adequate plyometric program and the duration of 

the program, as well as when applied to regular basketball training, which is related to improving 

the speed of basketball players. 

Keywords: speed, basketball, explosive power, strength, 
plyometric program 
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Summary 

The modeling procedure represents the process of objectifying the most likely outcome of 

the observed phenomenon. One of the problems in the sports training system is defining the 

potential for peak performance and career duration of an swimmer. The main aim of this study is 

career performance profiling in elite breaststroke swimmers of both gender in 50m pool. Non-

experimental research was conducted. For the purposes of selecting the subjects for this research, 

the specific criteria was chosen. The sample consisted of: 31 males, and 23 females. Best annual 

Performance (time) vs Age relation, as an absolute model relation and 2). Delta values of Best 

annual Performance (%) vs Age relation, as a relative (standardised) career performance 

trajectory was calculated using the polynomial equation. All the defined Age vs Performance 

models were highly statistically significant as an explanation of the common variance of the 

examined space at the level of R2 - 96.80% for 50m female to 99.79% for 100m male. In relation 

to men, the results showed the following: for the selected sample, the peak career performance at 

50, 100 and 200m occur in the age of 31.9, 23.5 and 24.3 years, at the level of result values of 

26.99, 1:00.85 and 2:09.60 min:sec, respectively. Considering female swimmers, for the selected 

sample, the peak career performance at 50, 100 and 200m occur in the age of 29.5, 30.3 and 31.2 

years, respectively, at the level of result values of 30.48, 1:06.73 and 2:23.74 min:sec. Based on the 

obtained results, it can be concluded that the elite result in the breaststroke, as a biological 

potential of the body for the Peak Performance for 50, 100 and 200m at elite male and female 

swimmers can be obtained at chronological age from 23.5 till 31.9 years. The level of 99% of the 

career peaking, can be maintained in a time span of 7.5 to 8.6, and 4.4 to 7.5 years for male and 

female swimmers, respectively, regardless to distances. 

Keywords: swimming, breaststroke, peak performance, age, carier 
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Summary 

The aim of this work is to determine the differences in the mechanical characteristics of the 

muscle force of the plantar flexors obtained in two different models of muscle strain: classical and 

impulse methods, in young female volleyball players and control group. (abstract could be in a 

form of structured abstract). Non-experimental research was conducted using laboratory testing 

methods. The measurement was carried out using the dynamometry method. 31 subjects 

participated in the research, (14 young female volleyball players (OK DIF Akademia, Belgrade) 

and 17 randomise selected different sports and physically active control group of young females. 

The plantar flexors were tested in accordance with the standardized procedure. A five variables 

were measure per each test model (Classic vs Impuls) and per tested group (Volleyball vs 

Control): Fmax – maximal force, RFDmax - maximal explosive force; RFDFmax – basic explosive 

force; tFmax – the time required for the achievement of maximal force; and tRFDmax – time 

required for the achievement of maximal explosive force. The percentage difference - delta (∆) 

between test model according to subsample group represented an analysed variabled 

(Index_RFDmax, Fmax_delta, RFDmax_delta, RFDFmax_delta, tFmax_delta, and tRFDmax_delta). 

Based on the obtained results, it can be claimed that statistically significant differences between 

the deltas (Δ in %) were established for the variables: Index_RFDmax, tFmax_delta and 

RFDFmax_delta at p = 0.045, 0.000 and 0.000, respectively. The results of this study indicate that 

the measurement of the different characteristic/mechanical dimensions of strength manifestation 

- Fmax and RFDmax from the metrological aspects needs different testing procedure i.e. specific 

instructions during the testing process. Research has given initial results that indicate that 

training can influence the improving the manifestation of rapid and strong contraction (RFD), and 

a given contractile ability has its own measure of trainability (Index_RFDmax). 

Keywords: volleyball, dynamometry, plantar flexors, 
muscle contractile ability 
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Summary 

Playing sports, in addition to guiding the athlete towards a healthy lifestyle, provides 

personal satisfaction and fulfilment that facilitates finding meaning and integration in the 

community. The aim of this research was to determine the association between eating attitudes 

and age groups among female basketball players. A sample of 67 female participants, were taken 

at the level of the whole of Serbia sample of 67 subjects, which make up 3 subsamples of the 

group, i.e. GR1 < 18 (n-28), GR2 19-21 (n-18), GR3 > 22 (n-21) years. The criterion for selecting 

participants was: age over 13 years, female participants who play basketball and are active. Based 

on the inclusion criteria in the study, a sample of 67 participants was taken who filled out online 

questionnaires about eating habits EAT-26 (Eating Attitudes Test). Based on the chi-square test, a 

significant association between eating attitudes and age groups was determined for 23 out of 26 

statements. The association was absent only for items 11, 13 and 16. In addition, significant 

relations were observed between age groups and dieting scale (χ2=0.694, p=0.000), bulimia & 

food scale (χ2=0.516, p=0.000) and oral control scale (χ2=0.621, p=0.000). More investigation is 

required into the psychometric characteristics of tests like the EAT-26 in populations of female 

athletes. Given that the final model was inspired by an exploratory process, it is obvious that one 

should take these results with some caution. 

References 

1. Currie, A. (2010). Sport and eating disorders-understanding and managing the risks. 
Asian Journal of Sports Medicine, 1(2), 63–68. 

2. Homan, K. J., Crowley, S. L., & Sim, L. A. (2019). Motivation for sport participation and 
eating disorder risk among female collegiate athletes. Eating disorders, 27(4), 369-383. 

3. Michou, M., & Costarelli, V. (2011). Disordered eating attitudes in relation to anxiety 
levels, self-esteem and body image in female basketball players. Journal of Exercise 
Science & Fitness, 9(2), 109-115. 

4. Shanmugam, V. i Davies, B. (2015). Clinical perfectionism and eating psychopathology in 
athletes: The role of gender. Personality and Individual Differences, 74, 99-105. 

5. Sundgot-Borgen, J. i Torstveit, M. K. (2010). Aspects of disordered eating continuum in 
elite high-intensity sports. Scandinavian Journal of Medicine & Science in Sports, 20(s2), 
112–121. 

Keywords: team sport, women’s, EAT-26 



Fis Communications 2023 – Book of Abstracts 

86 | 

THE RELATIONSHIP BETWEEN NETWORK SOCIETY, 
PHYSICAL ACTIVITY AND NUTRITION 

Mine Turğut1, Emre Yamaner2, Emel Gökmen3 and Ümran Sarikan1  

1 Bartın University, Bartin, Turkey; 
2 Hitit University, Çorum, Turkey; 

3 Tokat Gaziosmanpaşa University, Tokat, Turkey 

UDC 796.08:613.2:64.013 

Introduction 

The inclusion of digital technology and automation in lives due to the increasing spread of 

digital technology and automation affects lifestyles (physical activity, nutrition, etc.). The age we 

live in, which is called the network society, allows information, communication and interaction to 

be faster and easier. On the other hand, technological tools, which have an effect that both 

facilitates and complicates life in certain aspects, undoubtedly have a negative impact on nutrition 

and physical activity participation levels. The fact that individuals can access everything quickly 

and easily causes them to stay in their comfort zone. This brings physical inactivity and can lead 

to a series of health problems. In this context, this research aimed to investigate and evaluate the 

relationship between physical activity and nutrition in the network society. The reason for this 

paradigm is the popular culture. Each of the scientific and technological developments affects the 

life of the social field. 

Methods 

A literature review study was performed to answer the questions regarding the PICO 

criteria (population, application, comparison and results) by using the keywords "nutrition", 

"network society and physical activity", and "physical activity" in the context of nutrition, physical 

activity and network society in various databases (Pubmed, Scopus Web of Science (WOS) and 

Sport Discuss databases). The articles obtained as a result of the database review were screened 

and some of them were used in the systematic review. 

Results 

In the results of the research, it was observed that the relationships established in the 

network society, especially with new media tools at the centre of lives, negatively affect physical 

activity and nutrition. 

Discussion & Conclusion 

On the other hand, the wrong nutrition styles shared on social media also affect the habits of 

individuals. Finally, any information presented on social media can be shared by thousands of 

people without being checked for accuracy or inaccuracy. This is due to being part of an 

increasingly widespread network. However, on the other hand, if new media tools are used to 

share information that a healthy life requires physical and mental integrity and that participation 

in physical activity and dietary habits can be revised, healthy individuals can be enabled in the 

social field. In this case, it cannot be ignored that the correct usage of new media tools has the 

potential to directly affect participation in physical activity and nutrition. 

Keywords: network society, physical activity, nutrition 
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Summary 

Studies on microcirculation, hemorheological changes and oxygen transport occurring 

during physical activity and sport are overviewed. The aim of the work is to make a comparative 

analysis of the methods for researching the microcirculatory and hemorheological changes in 

athletes from different sports disciplines and different physical activities and ages. Assessment of 

microcirculatory changes in athletes practicing cyclical sports (running - marathons and skiing) 

and acyclical sports (weightlifting (weightlifting) and figure skating), highly skilled rowers, during 

the period of high-intensity sports training, as well as at rest was done. An analysis of the 

adaptation reserves of the microvascular bed in individuals with different physical activities and 

exercises was performed. The density of functioning capillaries, the average diameter of 

capillaries, microvascular perfusion, the blood flow velocity in the capillaries, heart rate, as well as 

the influence of low-energy laser radiation on the blood microcirculation system, age, duration of 

training, type of sports disciplines was evaluated. Based on the results, maximal oxygen 

consumption (MOC - VO2 max) was calculated and used to determine the level of physical 

performance. The body's functional reserves are restored to an anaerobic support mechanism as 

a result of training. The revealed changes that occur directly during muscle activity are stored in 

the body subsequently even after its completion. Accumulating for a long time, they gradually lead 

to the formation of a more economical type of microvascular response, which, in turn, can be a 

criterion for the athlete's functional sports orientation. The hemorheological changes during 

physical exercise were analyzed depending on the type, duration, intensity, and cyclicity of the 

physical activities. to develop additional indicators and criteria for the assessment of physical and 

functional orientation and workability and their applications.  

 

Keywords: training, perfusion, oxygen supply, blood viscosity, 
physical efficiency 
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Summary 

Abstract: Folk rites, rituals, customs and traditions represent a significant part of general 

and national cultures, actually certain patterns of behavior characteristic of the development of 

certain social communities, but also of the entire human society in different periods of time. These 

patterns are still present today and they represent a significant cultural heritage of different social 

communities. In order to understand their sources, one should study the history of the people, 

their culture and everyday way of life. Many peoples and social communities have managed to 

preserve their culture, customs, rites, rituals and traditions of their ancestors over the centuries. 

In the course of centuries of history, many peoples have created a system of education in which 

appropriate physical activity and physical exercise were present. Possession of appropriate 

psychophysical abilities were considered necessary qualities of members of those communities. 

Sports (exercise) traditions have been created since ancient times. They were perfected in 

accordance with the economic activity of man, in accordance with the perfection of his reason. 

During earlier eras, various games and skills were developed, which today constitute a heritage 

from the past and are an expression of folk creativity in the field of physical exercise within sports 

and recreation. The international professional public recognized the value of traditional games 

and sports and took important steps towards their preservation and revival around the world. 

These activities are motivated not only by the need to preserve such games and sports in the 

growing world globalization and general commercialization of modern sports, but also to 

preserve the traditional ethical values and rules of fair play that were an integral part of these 

games. Also, traditional games found their place in the tourist offer in the form of traditional 

manifestations of national and international importance. There are over 3,000 traditional games 

in the world that are or have the potential to be an element of the tourist offer. 

Key words: traditions, folk rites, physical exercise, nation, culture 
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Summary 

The aim of this study was to determine the differences in the professional physical 

preparation of firefighters from the Republic of Serbia from different regions. 101 healthy and 

physically active firefighters participated in the study. The following tests were applied: Beep test 

(BP), Modified Step test (MS), Fireman Polygon test (FP), Fireman Equipment Carry test (FEC) 

and Casualty Drag test (CD). The testing was carried out using a randomized method. The pause 

between tests was 10 minutes. The results of the analysis of differences showed that in the 

Fireman Equipment Carry test (FEC) there is a significant difference (p < 0.05) between the 

Belgrade-East Serbia region, Belgrade-Vojvodina, Belgrade-West Serbia, Eastern Serbia-Vojvodina 

and Vojvodina-Western Serbia; the effect size was d = - 0.891, - 2.424, - 0.754, - 1.074, 1.161 for all 

regions, individually. In addition, in the Casualty Drag test, significant differences (p < 0.05) were 

determined between the regions of Belgrade-Vojvodina and West Serbia-Vojvodina; the effect size 

was d = 2.061 and 0.823, individually. Based on the results of the differences and determined 

effect sizes in the Fireman Equipment Carry test (s), it can be concluded that firefighters from the 

Belgrade region are more agile and stronger than firefighters from the regions of Eastern Serbia, 

Vojvodina and Western Serbia. Firefighters from the region of Vojvodina are less agile and strong 

compared to firefighters from the region of Western Serbia. Based on the established differences 

and effect sizes in the Casualty Drag test (CD), it can be argued that firefighters from the Belgrade 

region are stronger and more powerful than firefighters from the Vojvodina region, the same 

applies to firefighters from the West Serbia region compared to firefighters from the Vojvodina 

region. It is recommended that the regions that achieved worse results in the Fireman Equipment 

Carry test (FEC) and Casualty Drag test (CD) include training procedures through work plans and 

programs in order to improve professional work physical preparedness. 

Keywords: firefighters, differences, testing, regions, abilities 
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Introduction 

Support, selection and properly directing children to the appropriate sport is one of the 

most important and certainly most challenging questions posed to professionals. Proper guidance 

enhances the efficiency of athletes who can thus utilize their potential purposefully in 

kinesiological activities that are compatible with their anthropological specificities. TALENT 

Project aim is to promote equal education, preventing exclusion, supporting Dual Careers, 

creating new pattern of behavior for the benefit of young talented children’s and preparation for 

Long Life learning and professional sport from childhood. TALENT Project focuses on standards 

for recognition and awareness increase about sporting talent and the spread of the dual-career 

concept from the first grades of school talented sport youths from 12-16. Within this project one 

of the aims is to collect information about how teachers and coaches identify talented children 

and what they usually do to support and encourage them. 

Methods 

The informations about talent identification procedures in Serbia were collected through 

focus-groups. The interviews were conducted through the focus group methodology that has the 

main advantage to take information directly from people who are expert in the field by 

developing a dynamic discussion. Each focus group lasted 1 hour and involved 20 of participants 

(10 of interviewed PE teachers and 10 of interviewed coaches). 

Results 

The focus group participants of PE teachers were a diverse mix of teachers with varying 

years of experience, educational backgrounds, and professional affiliations. Their experience 

levels ranged from 4 to 30 years, with backgrounds spanning institutions such as primary schools, 

medical schools, high schools of mechanical engineering, and gymnasiums. The coaches who 

participated in the focus groups varied in terms of their years of coaching experience, sports 

specializations, and educational backgrounds. Some had extensive coaching experience, ranging 

from 3 to 18 years, and were associated with sports clubs or national teams. 

Discussion & Conclusion 

In the focus group discussions, participants highlighted the absence of a structured system 

for identifying sports talents in schools, emphasizing the challenges of motivating children to 

participate in sports. They identified factors like technology, financial constraints, and declining 

discipline as obstacles. Cooperation between schools and sports associations, along with mass 

competitions, was suggested to boost student involvement. The role of parents was recognized, 

both as positive contributors and potential sources of pressure. The participants emphasized the 

complexity of measuring talent, particularly in complex sports like football and basketball, and 

recognized the absence of a definitive formula for selection. They discussed varied criteria for 
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talent selection. The importance of hard work in achieving success was highlighted, citing 

examples of dedicated individuals who excelled despite perceived lack of talent. 
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Summary 

This study investigated whether attitudes and motivation towards school sports varied 

among administrative districts, school types (elementary vs. high school), and engagement 

frequencies in school sports. The study employed the newly developed Attitudes and Motivation 

Toward School Sports Questionnaire (AMTSSQ). The AMTSSQ was administered to participants, 

and the responses were analyzed to assess attitudes and motivation. The study employed the 

Kruskal-Wallis ANOVA to examine differences in attitudes and motivation across engagement 

frequencies. Mann-Whitney tests assessed variation in attitudes and motivation between schools 

(elementary vs. high) and administrative districts (Niš and Novi Sad). Rank biserial correlations 

were calculated to quantify the strength of associations. The Kruskal-Wallis ANOVA indicated no 

statistically significant differences in attitudes related to the importance and development of 

school sports based on engagement frequency (X² = 2.70, p = .026). Similarly, no significant 

differences were found for motivation (X² = 5.40, p = .07). The Mann-Whitney tests demonstrated 

that attitudes and motivation were significantly higher among primary school students when 

compared to their counterparts in high schools (p = .001 and p < .001, respectively). Rank biserial 

correlations showed slight positive associations for attitudes and motivation concerning school 

type (0.15 and 0.21, respectively). Regarding the administrative district, there was a small 

positive correlation of 0.001 with attitudes and a slight negative correlation of -0.08 with 

motivation. Our study found that while administrative districts and engagement frequency did not 

significantly influence attitudes and motivation towards school sports, the type of school 

(elementary vs. high) had a significant impact, with weak positive associations. These results 

suggest that school type plays a more prominent role in shaping attitudes and motivation in this 

context. 

Keywords: educational institutions, student engagement, regional 
variations, attitudinal disparities, comparative research 
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Introduction 

The rural environment was and is constantly changing. Is it different from the urban one? 

Definitely YES! Values, possibilities, potential, interests are different. However, the village is no 

longer what it was 50 or 100 years ago. It is important that the latest development information 

and directions reach the village. Education has become the means by which the rural environment 

can be rapidly transformed in all fields. The mindset has changed and people have understood the 

advantage that education gives to those interested. The standard of living has increased and 

implicitly the study conditions have improved. 

The theoretical importance of the work consists in the fact that it carries out a proper 

analysis regarding the ability to concentrate and the development of motor qualities in children 

from the rural environment in accordance with the extracurricular physical activities performed 

by the subjects. 

Practical importance: the content of the paper represents a pleading for parents and young 

people to exercise as much as possible in their free time. 

Methods 

Working hypothesis: in the research carried out, the starting point is that the explosive 

force and the ability to concentrate are influenced by the extracurricular sports activities carried 

out by the subjects. 

The aim of the work is to carry out a proper analysis of the correlation between the 

measurable values of the ability to concentrate attention, explosive force and the extracurricular 

sports activity performed by subjects from the rural environment. 

This paperwork meant to be an exhortation addressed to those who work with children for 

the development of basic motor skills and the stimulation of extracurricular sports activities. 

The research intended to be a gateway that facilitates the creation of better relationships, closely 

linked between teachers and students, but at the same time a means to facilitate and streamline the 

process of developing motor skills through participation in extracurricular sports activities. 

Results 

Following the results obtained, we can state that: 

Explosive strength develops differently in boys and girls at this age. Scores obtained 

showing a plus for girls. The development of the explosive force is uneven, the values obtained 

showing differences between the upper train and the lower train, 
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Discussion & Conclusion 

The hypothesis from which we started was partially verified. The correlation of the values 

obtained in the 2 exposure force evaluation tests with the answers given to question no. 8 in the 

questionnaire showed that 78.57% of the subjects located in the first half of the ranking are those 

who practice extracurricular sports activities in free time. Following this correlation, we can state, 

based on the data obtained by us, for the studied sample, that the explosive force is influenced and 

can have significantly higher values in children who practice sports activities during extracurricular 

activities. 

The correlation of the results (quality element) obtained at the Dam Test with the answers given 

to question no. 8 in the questionnaire showed that only 14.28% of the subjects located in the first half of 

the ranking are those who practice extracurricular sports activities in free time. Following this 

correlation, we can state, based on the data obtained by us, for the studied sample, that there is no clear 

influence of the practice of sports activities, in free time, on the ability to concentrate. 
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Introduction 

Many parents, and not only, emphasize and "push the child" towards the quantity of 

information and not its quality, towards intellectual activities and less on physical ones. These 

ideas and concepts should be forgotten and yet they are present. 

Is it important for children to participate in physical and sports activities at school? Clearly 

Yes! How do we manage to attract children? Constantly looking for new methods and means to 

attract them to come with pleasure and eagerness to the "physical education class". 

Methods 

We considered that table tennis can be used both as a means and as a method. The study 

carried out by us wanted to show whether the use of specific means of dynamic games and relays 

with elements from table tennis can contribute to the development of psycho-motor skills by 

achieving the physical education and sports lesson objectives in a different way. 

Results 

The values of the Student test, the "t" criterion calculated between the results obtained at 

the initial and final tests indicated statistically significant values for the field of physical education 

and sports (p<0.01) for the components of both groups, but with higher values for experimental 

group components in all control samples. 

Discussion & Conclusion 

We consider our hypothesis to be substantiated, in the sense that if on the components of a 

class in the gymnasium (secondary school) cycle, we will act with a series of means specific to 

dynamic games and relays with table tennis elements then the level of development of psycho-

motor skills will know superior values. 
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Introduction 

During a judo fight, judokas need strong arms, but the strength of the trunk and leg muscles 

are equally important, along with other motor, functional, and cognitive abilities. Competitions 

are divided according to weight categories, so body composition has a great influence on the 

general strength of the judoka, as well as on the performance of the judo fight itself. This study 

aims to systematize knowledge about differences in the strength of young judokas in relation to 

weight categories. 

Methods 

Articles published from 2012 to 2022 were searched in the following databases: Google 

Scholar, PubMed, SCIndeks, KoBSON. The following terms were combined to design the search 

strategy: strength types, judo age categories, weight categories. 

Results 

The most common age of the respondents was cadets and juniors. The results of the studies 

showed differences in different types of strength: trunk strength was higher in the heavier 

categories, while maximal dynamic strength was higher in the lighter categories. Also, differences 

in strength were found in competitors of the same weight category in favor of the better-ranked 

competitors. 

Discussion & Conclusion 

Considering there is not enough research that looks at the differences between the weight 

categories of judokas, To observe all the differences and similarities in the strength structure of 

young judokas and to discover the potential possibilities of improving the strength of young judokas 

in the future, it would be necessary to do more detailed research. It should include adequately 

designed strength training on a sample of judokas of both sexes, different age, and rank. 
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Introduction 

The analysis of body composition occupies a special place in sports sciences because it is 

one of the elements that make up the physiological profile of an athlete. It has been established 

that body composition plays an important role in elite sports. This study aims to systematize 

knowledge about how significant the influence of body composition is on the parameters of 

functional abilities. 

Methods 

Assessment of body composition will be carried out using Omron BF 214. Anaerobic 

capacity will be evaluated using the professional interactive trainer ELITE-IT DIRETO XR. 

Results 

The respondents will be athletes with many years of experience. A total of 22 respondents 

aged 18 to 23 will participate in this research. The results of research show that excess weight 

affects physical fitness. The research provides results that show that there is a statistically 

significant influence of body composition on the parameters of functional abilities. 

Discussion & Conclusion 

Body composition indicators are especially important in establishing a balance between 

training loads. Indicators of body composition have special significance in the process of selecting 

young athletes and their inclusion in an adequate system of preparation and development. The 

assessment of body composition indicators at the end of the competitive period and at the 

beginning of the preparatory period provides accurate indicators of the objective state of the 

athlete's sports form. 

References 

1. Franchini, E., Nunes, A. V., Moraes, J. M., & Del Vecchio, F. B. (2007). Physical fitness and 
anthropometrical profile of the Brazilian male judo team. Journal of physiological 
anthropology, 26(2), 59-67. 

2. Sterkowicz, S., Lech, G., Pałka, T., Tyka, A., Sterkowicz-Przybycień, K. L., Szyguła, Z., &Kłys, 
A. (2011). Body build and body composition vs. Physical capacity in young judo 
contestants compared to untrained subjects. Biology of Sport, 28(4). 

3. Vardar, S. A., Tezel, S., Öztürk, L., & Kaya, O. (2007). The relationship between body 
composition and anaerobic performance of elite young wrestlers. Journal of sports 
science & medicine, 6(CSSI-2), 34. 

Keywords: body composition, functional abilities, training process, athletes... 



Fis Communications 2023 – Book of Abstracts 

98 | 

THE EFFECTS OF NEUROMUSCULAR FATIGUE ON FUNCTIONAL 
MOVEMENT AND BALANCE PERFORMANCE IN FOOTBALL PLAYERS 

Ozkan Guler1, Nese Sahin1, Hamza Küçük2, Ozkan Isik3, Sally Salam and Abbas Ali4 

1 Ankara University, Faculty of Sport Sciences, 
Department of Coaching Education Ankara/Turkiye 

 2 Ondokuz Mayıs University, Yaşar Dogu Faculty of Sport Sciences, 
Department of PE and Sport Teaching, Samsun/Turkiye 

 3 Balikesir University, Faculty of Sport Sciences, 
Department of Coaching Education Balikesir/Turkiye 

4 Ankara University, Institute of Health Sciences Ankara/Turkiye 

UDC 796.012.322:612 

Introduction 

Football is a popular game with more than 240 million licensed athletes in the world. Many 

high-intensity movements are repeated hundreds or even thousands of times in the football game. 

These movements are repeated at high intensities from the beginning to the end of the football 

match. Fatigue during the match disrupts the patterns of these movements and increases the risk 

of injury. Many non-impact injuries in football competitions are caused by the deterioration of 

movement techniques as a result of fatigue. Improper movement technique causes football 

players to do the work by expending more energy and putting more load on the muscles, tendons 

and ligaments. The aim of this study is to examine the effects of neuromuscular fatigue on 

functional movement analysis total score and balance ability.  

Methods 

28 professional football players participated in the study voluntarily. A 10-meter running 

and vertical jump test was used to assess neuromuscular fatigue in football players. Functional 

movement skills were made with the functional movement imaging method. Balance skill was 

measured with the modified Y balance test. Statistical analysis of the data obtained in the study 

was carried out with the t-test in paired samples. 

Results 

According to the t-test results in paired samples, the average functional movement total 

scores of the football players who participated in the study were 15.64±2.34 while they were at 

rest, while the functional movement analysis total scores after fatigue were 13.78 ±2.29. balance 

test score before fatigue 95,11 Balance score after fatigue while 93,18 detected. 

Discussion & Conclusion 

 It was statistically determined that fatigue negatively affects functional movement and 

balance skills (p<0.042). Preventing or reducing fatigue in footballers affects functional 

movement and balance skills and increases the risk of injury. Therefore, delaying fatigue and 

accelerating recovery may be important to prevent injuries. 

Keywords: balance, functional movement, football, fatigue 
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Summary 

The aim of this research was to determine the differences in motor abilities of gymnasts in 

relation to chronological maturity. The sample of participants were consisted of 15 gymnasts, 

aged 7 to 13 years, active members of the Gymnastics club "Niš". The participants were divided 

into groups based on their age, where the 1st group was consisted of 6 competitors (7-8 years 

old), the 2nd group was consisted of 5 competitors (9-10 years old) and the 3rd group was 

consisted of 4 competitors (11-13 years old). The sample of variables were consisted of variables 

to assess explosive leg strength (countermovement jump (CMJ), countemovement jump with arm 

swing (CMJa) and long jump (LJ)), flexibility (stick shoulder turn (ST), forward split (FS) and sit 

and reach (SR)), and balance (flamingo balance test (FT), Y test (YT) and Bass test (BT)). Basic 

descriptive parameters, the Kolmogorov-Smirnov Z and ANOVA were taken into account for 

statistical data processing. The results of the study have showed significant differences between 

the 1st (7-8 years) and 3rd (11-13 years) group and the 2nd (9-10 years) and 3rd (11-13 years) 

group in all variables of explosive leg strength (CMJ, CMJa, LJ), and significant differences between 

the 1st and 2nd groups in the CMJa and LJ. In balance variables, the results have showed 

significant differences between the 2nd and 3rd group (YT and BT), but also significant 

differences between the 1st and 3rd group (YT). The obtained differences are mostly in favor of 

older gymnasts, which can be largely attributed to the length of training experience. Whether 

maturation has an effect on the manifested differences should be further investigated. 

Keywords: explosive strength, range of motion, balance, men's gymnastics, 
maturation 
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Summary 

This theoretical exploration delves into the complex nature of professional interest within 

the sports teaching profession, unveiling its core psychological components. Professional interest, 

a multifaceted and evolving construct, takes shape during the process of professional self-

determination under the pervasive influence of the external environment. It is epitomized 

through a comprehensive dedication to one's chosen career, extending beyond mere vocation. 

The framework of professional interest is outlined into four key components: the emotional, 

motivational, intellectual, and volitional aspects, collectively offering a holistic understanding of 

an individual's vocational passion. Moreover, this research sheds light on a set of mechanisms 

designed to effectively manage professional interest in the context of career development and 

growth. These mechanisms include the Accumulation and Upgrade mechanism, the Support 

mechanism, the Contradiction Resolution mechanism, the Bottom-Up mechanism, and the Top-

Down mechanism, each with a distinct role in nurturing and sustaining professional interest. 

Recognizing and implementing these mechanisms is essential in aligning one's personality with 

their chosen profession. By comprehending the nuances of professional interest and applying 

these strategies, individuals can optimize their professional growth and fulfillment within the 

sports teaching field. This presentation offers valuable insights into the foundations of 

professional interest and its practical applications in career development, making it a significant 

contribution to the field of sports pedagogy and professional development, providing a 

comprehensive framework for enhancing effectiveness and fostering personal and career growth. 

Keywords: professional interest, sports and educational activities, 
psychological mechanisms 
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Introduction 

The study aimed to assess whether significant differences exist in the success rates of 

jumping hurdles across various parkour heights. The study considered several variables, 

including the total number of faults, jumps over hurdles, standing jumps, bypassing hurdles, 

disqualifications, rider falls, single jump faults, and compound jump faults. 

Methods 

A total of 229 starts (n=229) were observed during ten selected show jumping events held 

in Zagreb (December 18, 2022) and Osijek (June 30, 2023) as part of open club competitions. The 

heights of the hurdles ranged from 105 cm to 140 cm. Among all the starts, 153 (66.8%) were 

conducted at heights between 105 cm and 115 cm, 49 (21.4%) at heights ranging from 120 cm to 

125 cm, and 27 (11.8%) at heights from 130 cm to 140 cm. 

Descriptive statistics were computed, and the distribution of the results was assessed using 

the Kolmogorov-Smirnov test. The Kruskal-Wallis test was employed to calculate mean ranks and 

identify statistically significant disparities in hurdle jumping performance across varying heights. 

Additionally, the Mann-Whitney U test was utilized to detect significant differences between 

heights, with a significance level set at p < 0.05. 

Results 

The results unveiled noteworthy distinctions in two variables: standing on the hurdle (p = 

0.024) and exclusion from the match (p = 0.023) across the three different parkour heights. 

Furthermore, the Mann-Whitney U test highlighted significant disparities in hurdle standing (p = 

0.014) and exclusion from the match (p = 0.012) between parkour heights of 105 - 115 cm and 

120 - 125 cm. However, no statistically significant differences were observed when comparing the 

heights of 105-115 cm with 130-140 cm or 120-125 cm with 130-140 cm, concerning standing on 

the hurdles and exclusion from the match. 

Discussion & Conclusion 

Given that more errors occurred at the lower hurdle height range (105-115 cm) compared 

to the higher range (120-125 cm), the authors posit that these discrepancies stem from variations 

in rider rankings and, consequently, the quality of horses. Specifically, lower-ranked riders may 

have competed over lower hurdles, while higher-ranked riders tackled a greater number of 

obstacles. This study can be valuable for trainers in devising training plans that consider both 

rider rankings and hurdle heights. 

Keywords: equestrian sport, show jumping, parkour height, 
performance analysis 
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Introduction 

Overall, 81% of children and teenagers do not meet the World Health Organization 

recommendations for moderate-intensity aerobic activity and strength training according to the 

appropriate age group (Guthold, Stevens, Riley, & Bull, 2020) and most adolescents have sedentary 

habits (Bossmann, Woll & Wagner, 2022). It is necessary that young people see physical activity as a 

basic culture of living, which aims to preserve health in adulthood (Cvetković, 2018).  

The aim of this investigation was to determine if there are any differences in physical 

fitness in adolescents in relation to gender. 

Methods 

This investigation was performed on 40 adolescents both genders, aged 15-17, that are 

attending first or second year of “9. мај” high school in Niš. The following tests were used for 

determination of the adolescents physical fitness: sit and reach flexibility test, sit up 30s test, grip 

strength test, 4x10 running agility test and long jump test. Statistical analysis was performed by 

an unpaired t-test. 

Results 

Out of 40 adolescents, there were 20 (50%) male and 20 (50%) female adolescents, mean 

aged 16, 03±0, 22. The results showed the following: sit and reach test (p=0, 9770); 30 sec abs 

test (p<0, 0001); sake grip test (p<0, 0001); 4x10 running test (p=0, 0015); long jump test (p<0, 

0001). All physical fitness tests showed the statistically significant difference between boys and 

girls in favor of boys. 

Discussion & Conclusion 

Cvejić, Pejović, & Ostojić (2013) conclude that physical fitness is a significant indicator of 

the health of children and adolescents and also a good predictor of health in later life. In the 

recent years interest in the evaluation of physical form has increased in the public domain.  

The main conclusion is that the male adolescents were in better physical form than female 

adolescents in the high school “9. мај” in Niš. 
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Introduction 

In the realm of athletic training and performance optimization, comprehending the intricate 

interplay between internal and external training loads is of paramount importance. This study 

investigates the association between internal and external load measures in vertical jump 

sessions, employing two set structure methods: traditional and cluster. 

Methods 

The study involved 11 physically active participants. Vertical jump sessions comprised 144 

jumps divided into 12 sets, with a fixed number of 12 jumps per set for the traditional structure 

and varying for the cluster structure (from 6 to 18 jumps). External load variables (i.e., number of 

jumps, total vertical distance, and average jump height relative to the maximum height) and 

subjective (i.e., rate perceived exertion for legs and breath) and objective (i.e., heart rate) 

assessments of internal load were employed. 

Results 

Subjective variables of internal load exhibited a very high association with external load 

variables for both applied set structures (r=0.90-0.99). In contrast, objective variable of internal 

load generally displayed a weaker relationship, ranging from low (r=0.26-0.31) for the cluster set 

structure to moderate and high (r=0.68-0.83) for traditional set structure. 

Discussion & Conclusion 

The results highlight the intricate relationship between internal and external load measures 

during vertical jump sessions, with subjective variables showing exceptionally high associations 

across set structures. The choice of set structure significantly influences the correlation between 

internal and external load, emphasizing the need for coaches to consider set structure when 

optimizing training strategies. 
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Introduction 

Success in football depends on many factors; however, speed is an essential motor skill in 

overall sports performance and is desirable in every position on a football team. During a sprint, 

the eccentric strength of the hamstring muscles plays a significant role in the backswing phase 

movement. This research aims to determine the correlation between the eccentric strength of the 

hamstring muscles and speed in adolescent football players. 

Methods 

A total of 58 adolescent football players (Aged 20-23) were recruited for this research. The 

respondents are well-trained players of the football club "RFK Novi Sad 1921" from Novi Sad. 

Participants were tested on speed at 20m (Microgate-Witty GATE) and Eccentric strength of the 

hamstring muscles (Chronojump Force Sensor). Bivariate correlation analysis - Pearson's 

correlation was used in data analysis.  

Results 

Based on the results, there is a statistically negative correlation between eccentric strength 

of the hamstring muscles and speed in adolescent football players (r=-0.38; p=0.00). Moreover, 

there is an inverse relationship between strength performance and sprint performance in 

adolescent football players.  

Discussion & Conclusion 

The findings from this study indicate that there exists a meaningful correlation (-38%) 

between eccentric strength and an athlete’s speed. These results agree with previous research 

indicating a weak negative correlation between sprint performance and average eccentric 

hamstring strength in football players. However, there is still limited evidence regarding the 

association between eccentric hamstring strength and athletic performance. In summary, this 

research not only reaffirms the connection between eccentric strength and speed but also 

underscores the indispensable role of strength and conditioning coaches in nurturing the holistic 

development of adolescent football players, preparing them for the senior league, and 

safeguarding their well-being through injury prevention strategies. 
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Summary 

This research aims to collect relevant studies related to the effects of physical activity on the 

balance of older adults.The objective of this study is to determine the impact of physical activity 

on the balance of older adults. To collect data on the effects of physical activity on the balance of 

older adults, the following electronic databases were utilized: PubMed/Medline, PEDro, SCIndex, 

ScienceDirect, Google Scholar, journals in the field of sports sciences, as well as relevant literature 

that could address the research question. The following keywords were used during the search: 

Exercises of balance, proprioception, exercise in the water, balance of the elderly. It was 

concluded that multidimensional exercise has a positive influence on the balance development of 

older adults. Proprioceptive physical activities have the most significant impact on balance 

control among older adults. Research on aquatic exercises indicates that lower body water-based 

or land-based exercise programs contribute to balance improvement. High-intensity strength 

training can safely and effectively strengthen the lower limb muscles, leading to significant 

enhancements in balance and a reduced risk of falls among older adults. In summary, physical 

activity has numerous positive effects on preserving the health and quality of life of older 

individuals. Future studies should be well-designed and provide detailed and precise reports. 

 

Keywords: exercises of balance, proprioception, exercise in the water, 
balance of the elderly 
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Summary 

Volleyball is a limited contact sport that requires a combination of fitness and technical 

skills. Players must be able to master various skills, including serving, passing, setting, hitting (or 

spiking), blocking and at the same time have the strength and endurance to repeat the same skills 

several times during the match. The highly explosive nature of the game creates numerous 

opportunities for acute injury, while the repeated jumping, moving and hitting required as part of 

volleyball-specific skills contribute to the often-encountered overuse injuries. Spine injuries in 

volleyball are not uncommon, with the incidence of low back pain estimated at between 10-14% 

of all volleyball-related injuries, making it the fourth most common injury in volleyball. In 

addition to the stresses that a volleyball player commonly encounters via the kinetic chain and 

alterations in normal mechanics, a volleyball player’s spine is also subjected to stresses through 

the repetitive volleyball-specific motions required in the sport, in particular the spike. An attacker 

will often repeat the hitting motion hundreds of times a week during the season through practice, 

warm-up, and games. The rapid extension during the approach, combined with the hyper-rotation 

and oblique extension to cock the hitting arm followed by the rapid counter rotation and forced 

flexion, produce forces that will cause strains, sprains, and possibly overload of bone-causing 

stress fracture. Repetitive hitting in volleyball players has been associated with overuse injuries 

of the back, including lumbar strains, facet syndrome, pars fractures, and even disc herniations. 

Other factors that can contribute to spinal injuries in volleyball include different ages, skill levels, 

and the variety of surfaces on which volleyball is played. 

Keywords: spine, kinetic chain, joint, foot, volleyball 
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Summary 

Aerobic training and strength training are two primary types of exercise being able to 

reduce blood pressure and lipid levels, increase cardiovascular fitness, and have a positive impact 

on the size, function, and thickness of artery walls. The combination of aerobic exercise and 

strength training, known as concurrent training (CT), has received special attention in the 

scientific literature due to its potential for antagonistic muscle adaptation. The aim of the research 

is to determine through a literature review whether combined exercise programs influence 

changes in various parameters of motor and functional status in older adults. Electronic databases 

such as Google Scholar, Web of Science, and PubMed were searched to gather available literature 

in English between 2013 and 2022. Finally, a total of 15 studies were included in the qualitative 

analysis. Men and women between the ages of 40 and 86 participated in the study, with sample 

sizes ranging from 20 to 123, for a total of 973 individuals. In all studies, participants underwent a 

combined or concurrent training program of varying durations (from 8 weeks to 12 months). The 

most commonly used approach was combined training, followed by concurrent training, 

combined with aqua fitness, high-intensity interval and vibration training, along with whole-body 

electrostimulation. Based on the obtained data, it can be concluded that there are positive 

statistically significant differences in the parameters of motor and functional status for the 

majority of groups of participants after the duration of a specific combined or concurrent training 

program. The results of this systematic review provide additional evidence supporting the use of 

combined exercise as an effective method for improving the motor and functional status of older 

adults. 

Keywords: training, older, physical fitness, functional status 



International Scientific Conference 

 | 111 

CHANGES IN BODY COMPOSITION UNDER THE INFLUENCE OF 
DIFFERENT DIETARY PATTERNS - SYSTEMATIC REVIEW 

Romina Herodek1, Mladen Živković1, Aleksandra Ilić2 and Aleksandra Catić Đorđević3 

 1 Faculty of Sport and Physical Education, University of Niš, Serbia; 
2 Faculty of Sport and Physical Education, University of Novi Sad, Serbia, 

3 Faculty of Medicine, University of Niš, Serbia 

UDC 613.2:796.01-053.8 

Summary 

Ensuring a nutritious and environmentally sustainable diet is one of the largest worldwide 

issues. The phrase "vegetarian diet" refers to four different eating regimens: semi-vegetarian, 

lacto-ovo-vegetarian, lacto-vegetarian, and vegan. The other eating strategies known as 

intermittent or religious fasting can have a significant negative influence on physical health even 

if it is often done for spiritual reasons. The aim of this research is to examine the literature and 

assess the effects of various plant-based eating patterns, intermittent or religious fasting, and 

other lifestyle choices on body composition. A systematic review of the literature was conducted 

using Google Scholar, Web of Science, and PubMed. The following criteria were used to evaluate 

the papers: they had to have been peer-reviewed and published between 2013 and 2022, be in 

English, be of an experimental character, and involve adult subjects. Based on the defined criteria, 

20 articles from the final analysis were chosen and provided for analysis. All studies included a 

total of 1414 individuals, who were split equally between the sexes and ranged in age from 18 to 

80. It may be inferred from the findings that various plant-based dietary regimens affect body 

composition characteristics as determined by instruments that work on the principles of dual-

energy X-ray absorptiometry (DEXA) and bioelectrical impedance (BIA). It may be inferred from 

the findings that various plant-based dietary regimens affect body composition characteristics as 

determined by instruments that work on the principles of DEXA and BIA. Following a specific 

plant-based nutritional regimen led to statistically significant beneficial variations in body 

composition indices among all participant groups, according to the data acquired. 

Keywords: plant-based diet, body composition, adults 
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Summary 

The aim of this to study is to examine differences in the variability of selected parameters in 

vertical jumps between males and females to gain insights into the characteristics of explosive 

strength performance between male and female individuals. By comparing the differences in the 

coefficient of variation between males and females, we aim to mitigate the influence of higher 

average jumps in males. 

Exclusion criteria for entry into the study included any musculoskeletal injuries within the 

past year and any other health issues. We analyzed 32 male and 15 female students using the 

Optogait system. Key parameters included flight time, jump height, power output, reactive 

strength index and pace. The study also assessed variability within these parameters using the 

coefficient of variation. 

Shapiro Wilk W test was used to test normality. Since the data did not follow a normal 

distribution based on the results of the Shapiro-Wilk W tests, non-parametric statistics were used 

for subsequent analyses. To compare differences between male and female students, an initial 

assessment of variance homogeneity was conducted. Homogeneous results were evaluated using 

the Mann-Whitney U test. Statistical significance was set at p < 0.05. Statistically significant 

gender disparities were observed. Men outperformed women in several parameters: flight time 

(p=0.00), jump height (p=0.00), power output (p=0.00), and reactive strength index (p=0.00). 

Women excelled in pace (p=0.00) and the reactivity index (p=0.04). Importantly, the analysis of 

the coefficient of variation revealed that both genders exhibited similar levels of performance 

consistency, despite mean differences. This study underscores gender-based variations in vertical 

jump parameters, with men demonstrating superior explosive strength, while women exhibited 

strengths in jump rhythm and certain performance aspects. 

Keywords: vertical jump, explosive strength, performance variability 
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Summary 

The aim of this research was to find the difference in the postural status of the spinal 

column among football players of differente categories. The study included 69 soccer players who 

had been involved in the training procedure for at least three years. Male respondents aged 12 to 

14 years (U14=24), 14 to 16 years (U16=24), and 16 to 18 years (U18=21) were included in the 

group of participants, which was separated into three age groups. The results indicate the 

statistical significance of the difference in the sagittal plane (Sig=.014) for category U14, and no 

statistical analysis indicates difference in the frontal plane of the spinal column (Sig=.167). For the 

U16 category, neither in the sagittal nor in the sagittal plane (Sig=.683) neither in the frontal 

plane of the spinal column (Sig=.102). For the U18 category, statistical analysis shows that neither 

in the sagittal plane (Sig=.275) nor in the frontal plane was there a statistically significant 

difference (Sig=.275). Future research should consider longitudinal studies and investigate 

additional factors, such as training intensity, playing position, and injury history, which may 

contribute to postural variations among football players. In conclusion, this study provides 

valuable insights into the postural status of the spinal column in football players across different 

age categories. While significant variations were observed, the absence of statistically significant 

differences between age groups suggests that age alone may not be the primary determinant of 

these variations. Addressing spinal deformities in young athletes should remain a priority to 

promote their long-term health and athletic success. 

Keywords: team sport, postural disorders, kyphosis, lordosis 
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Summary 

This aim of this study was to conduct a comprehensive systematic review focusing on the 

running techniques employed in the 800 and 1500 meters. To achieve this, we meticulously 

examined recent literature by searching electronic databases such as PubMed, Google Scholar, 

and ScienceDirect. A stringent set of inclusion criteria was applied, resulting in the inclusion of 14 

studies published within the last 25 years. These selected studies are presented in a structured 

tabular format, offering essential information including the primary author, year of publication, 

details about the respondent sample (comprising both male and female participants, totaling 311 

individuals), monitored variables, and the outcomes of these investigations. The synthesized 

findings consistently demonstrated that middle-distance runners achieved higher speeds when 

making ground contact with the forefoot or midfoot. In contrast, slower runners predominantly 

employed a heel-first landing technique, often accompanied by a more pronounced forward body 

lean. Fatigue-induced alterations included increased stride lengths, greater maximum knee 

flexion during the swing phase, and enhanced maximum thigh angles during hip flexion. The key 

takeaway from this systematic review is that more successful middle-distance runners exhibited a 

heightened level of efficiency in their hip joint function. These findings have significant 

implications for both athletes and coaches, offering valuable insights into optimal running 

techniques that not only enhance performance but also reduce the risk of injury during middle-

distance running events.  

Keywords: athletics, track and field, middle-distance running, biomechanics 



International Scientific Conference 

 | 115 

CORRELATION BETWEEN VERTICAL JUMP, SPEED, COD AND 
REACTIVE AGILITY IN ADOLESCENT SOCCER PLAYERS 

Sreten Marković1, Dino Mujanović2 and Rifat Mujanović3 

1 Faculty of sport and physical education, University of Nis, Serbia; 
2 Faculty of Sport and Physical Education, University of Novi Pazar, Novi Pazar, Serbia;  

3 Faculty of Sport and Physical Education, University of Novi Sad, Serbia 

UDC 796.012.12.322-053.6 

Introduction 

Testing the physical ability of football players has many benefits in young age categories. 

Here are some important reasons: recognition and selection of young football players, 

determination of "strong" and "weak" sides of football players' physical preparation, monitoring, 

and evaluation of training effects, giving feedback to players about their progress and state of 

training, motivating players to train more and more intensively. Therefore, the aim of the 

research is to determine the relation and influence of vertical jump, speed and speed of change of 

direction of movement in football players in the cadet age.  

Methods 

The work method is experimental with one group of football players (n = 53) of the cadet 

category (15.96±.854 years old), whereby testing the mentioned motor abilities, the connection 

and their influence on the ability of reaction agility is determined.  

The data obtained from this research are processed with the statistical program SPSS 20.0 

("Statistical Package for the Social Sciences"). To obtain the connection and influence in the tests 

of vertical jump, speed, speed of change of direction of movement and reaction agility of football 

players, the statistical method of multiple regression analysis was applied, which shows the 

connection of the variables of vertical jump, speed and speed of change of direction of movement 

affect the reaction agility of football players. Through Pearson's correlation method, it is shown 

how the mentioned abilities are interconnected, and by the statistical method of multiple 

regression analysis (stepwise method), which has the task of showing a unique predictor that has 

the most influence on reaction agility in this research work on this group of respondents. The 

results that are presented show the connection of the three mentioned variables to the variable of 

reaction agility and each one shows how much it affects only reaction agility. 

Results 

Correlation between vertical jump, speed, speed of change of direction of movement and 

reaction agility was tested using the Pearson correlation method of all key variables for this work. 

Every variable is closely related to almost everyone, especially where we see that the correlation 

coefficient in all agility tests is related to 20 meter speed with correlation coefficients of .000* and 

.001*. The only place where the number of the correlation coefficient is higher, that is, which 

shows a lower correlation, is the vertical jump with the speed of changing the direction of 

movement to the left with a correlation coefficient of .224 and vertical jump and reaction agility 

with a correlation coefficient of .129. 
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Regarding the relationship between vertical jump, speed and speed of change of direction of 

movement and reaction agility, the results from the vertical jump test with a value of .705 have 

the least impact on the reaction agility of soccer players, then the speed at 20 meters has a greater 

impact on the reaction agility with a value of .701. The speed of changing the direction of 

movement, which is agility, in this case pre-planned, where the players knew in advance where 

they should go (right and left), as well as the well-known Illinois test, have an impact on the 

reaction agility of soccer players with a correlation coefficient of .235 to the left. and the highest 

association of the correlation coefficient with the speed of change of direction of movement to the 

right with a value of .082. correlation coefficient. 

The results showed that the speed of changing the direction of movement is related to the 

reaction agility of football players with a correlation coefficient (p = 0.03), but with repetitive 

sprints the connection is not so significant (p = 0.46) and it was concluded that for the speed of 

changing the direction of movement, i.e. agility, you should work in the training process of specific 

exercises for the development of this ability. 

Discussion 

The purpose of this study is to examine the relationship and influence of vertical jump, 

speed, and speed of change of direction of movement in cadet football players. In the vertical jump 

test, the results showed that reaction agility had the least impact, while in the speed tests there 

was a greater correlation. The greatest influence, unique in relation to the influence of other 

variables, on reaction agility is the agility itself, which is predetermined and the unique predictor 

for reaction agility is the speed of changing the direction of movement to the side where the 

dominant leg (CoD right) is present, in this work and in the case of the right leg, which was also 

shown in the research by Henry, Dawson, Lay, & Young, (2016) on a sample of 31 football players 

of Australian citizenship. For more accurate and better results, a larger number of samples will be 

required. 

Conclusion 

Based on the obtained results and the hypothesis of the research, it can be concluded that 

the vertical jump, speed and speed of change of direction of movement have a positive effect on 

the reaction agility of cadet age footballers and that the hypothesis was partially confirmed. 
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Introduction 

Handball is a complex, team sport, for the successful playing of which, in addition to 

anthropometric characteristics, technical and tactical elements, a high level of motor skills is a 

crucial factor. The aim of the research was to determine the differences in motor skills in relation 

to the position in the team. 

Methods 

The sample of respondents consisted of 16 handball players (age: 16.75 ± 1.29; body mass: 

83.52 ± 14.05 kg; body height 181.15 ± 7.4 cm) divided into three subsamples in relation to their 

position in the team (goalkeepers, wings and defenders). Testing included tests of explosive 

power (CMJ, CMJA, SJ), speed (5, 10 and 20 m) and agility (T-test, Zig-Zag and slalom test). All 

players had a minimum 5 years of experience in training  

Results 

By one-way analysis of variance (ANOVA) and using the Tukey HSD test, statistically 

significant differences (p < 0.05) were found only in the T-test (p = 0.042) and the slalom test (p = 

0.033) between wing players and goalkeepers. 

Discussion & Conclusion 

In conclusion, wing players have better results in agility (T-test), than goalkeepers. Therefore, 

these results can be useful for coaches in order to improve motor skills and agility of every position 

in handball. Further research should use specific handball tests with larger sample size. 
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Quality of life (QoL) is defined as individuals’ perceptions of their position in life in the 

context of the culture and the value systems in which they live and in relation to their goals, 

expectations, standards, and concerns. It is a multidimensional concept that represents an 

individual’s overall satisfaction with his or her life and general sense of well-being. Regular 

physical activity, i.e. sport offers numerous health benefits and research has demonstrated that 

individuals can benefit from regular physical activity, whether they participate in vigorous 

exercise or some type of moderate health-enhancing physical activity, and thus enhance their 

QoL. The main objective of this research was to examine and compare the QoL of 22 male 

professional soccer players and 26 male PE students, aged 18–35. Their baseline characteristics 

(age, body height and mass, and body mass index) were established, as well as their QoL (all of 

four domains– 1. physical health, 2. psychological health, 3. social relationships, and 4. 

environment) which was assessed by WHOQOL-BREF questionnaire. The data were analyzed 

(descriptive statistics, Kolmogorov-Smirnov test, independent samples t-test) using SPSS 21.0, 

and the obtained results showed the absence of statistically significant between-group differences 

(p>0.05). However, slightly higher QoL values (domain 1: 17.43 vs 17.03; domain 2: 16.97 vs 

16.38; domain 4: 15.8 vs 15.6) were recorded in professional soccer players; only in the case of 

domain 3 (social relationships) PE student scored better (16.6 vs 16.2). Overall, both samples are 

satisfied with their QoL, which could indicate once more indisputable benefits of sport and 

physical activity in general. 

Keywords: health status, well-being, professional athletes, PE students 
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Introduction 

Eco-recreational activities have gained importance as a free time activity where the physical 

and mental being interacts with nature. Mood is the emotional state of the individual and it has an 

impact on perception and interpretation of the world. In this context, the world of meaning 

created by the individual in his relationship with nature also affects his mood. The aim of the 

study was to examine the relationships between nature and moods of individuals participating in 

eco-recreational activities. 

Methods 

The study group of the research comprised 314 people aged between 18-45, selected by 

random sampling method. In addition to the personal information form created by the researcher 

for data collection, "Relationship with Nature scale" developed by Terry et al. (1999; 2003) and 

adapted to Turkish by Soylu et al., (2021) and "Being Related to Nature" scale developed by 

Nisbet, Zelenski and Murphy (2009) to determine the level of adults' relationship with nature was 

used. The hypotheses created within the scope of the research were tested using t-test for 

independent samples, ANOVA and Pearson Correlation analysis methods. 

Results 

As a result of the findings, no significance was determined between the participants' 

relationship with nature and their mood according to the gender variable (p>0.05). On the other 

hand, it was observed that the state of being in touch with nature and the mood levels of 

individuals participating in eco-recreational activities were positively related (p <0.05). 

Discussion & Conclusion 

It is thought that eco-recreational activities have many positive effects on individuals. 

Especially in the age of technology and speed, exercise/physical activities performed in touch 

with nature in order to engage in mental activity on an event or phenomenon, make strategic 

decisions and relax the body are considered important for the good mood of individuals. 

Keywords: ecorecreation, activity, nature, mood 
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Summary 

The research was conducted on a sample of 84 subjects - young dancers of both sexes, aged 

11-16 years old, randomly divided into two groups, the experimental group (N = 44) with whom a 

three-month experimental program was implemented and the control group (N = 40) who trained 

according to the standard dance program. The respondents were recruited from 4 different dance 

academies. 

The research used 15 morphological variables, 8 motor variables, 7 functional variables and 

1 variable used to assess the level of success in performing specific movement structures in dance 

so that together they form a battery of 31 measuring instruments. 

The main goal of the research was to determine the differences in morphological 

characteristics, motor and functional abilities between the experimental and control group of 

subjects - juniors in dance in the initial and final measurements. 

To determine the differences between the experimental and control groups of subjects in 

the initial and final measurements at the multivariate level, a multivariate analysis of variance 

was applied (MANOVA). For each applied variable, at the univariate level, differences were tested 

for dependent and independent samples (ANOVA), which can occur through two time points 

(initial and final measurement), as well as differences between the control and experimental 

groups in the initial and final measurement. 

The obtained results point to the conclusion that there were statistically significant 

differences between the subjects of the experimental and control groups in the final measurement 

and globally they are somewhat greater in favor of the experimental group. 

Keywords: experimental program, dance, morphological characteristics, 
motor abilities, functional abilities 
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Summary 

The goal of the research was to determine the significance and relative size of the influence 

of morphological characteristics, motor and functional abilities marked as an input or predictor 

set on the effectiveness of the implementation of a composite test in dance that serves to assess 

the success in the realization of dance structures of movement in dance, marked as an output or 

criterion set. 

The sample of respondents consisted of 84 young dancers of both sexes aged 11-16 from 

The respondents were recruited from 4 different dance academies. The research used a set of 15 

variables for the assessment of morphological characteristics, a set of 8 variables for the 

assessment of motor abilities and a set of 7 variables for the assessment of functional abilities 

marked as a predictor set and a composite test that assessed the level of success in the 

performance of dance movement structures marked as a criterion. 

To determine the significance and relative size of the influence of morphological 

characteristics, motor and functional abilities marked as a set of predictors on the efficiency of the 

implementation of the composite test in dance, which serves to assess the success in the 

realization of dance structures of movement in dance, marked as a criterion, a regression analysis 

was applied. 

The obtained results of the regression analysis show a statistically significant influence of 

the selected predictor variables on the success in the realization of dance movement structures (R 

= 0.76). The results of the research provided useful information about the most informative 

morphological characteristics and motor-functional abilities for success in the performance of 

specific dance structures, and thus their role for success in dance. 

The obtained research results can serve as a significant orientation in better programming 

of training work in dance with young dancers, which must be taken into account in the selection 

of training activities when programming training work. 

Keywords: dance, subjects, morphological characteristics, motor and 
functional abilities, regression analysis 
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Introduction 

 Handball is an aerobic-anaerobic sport, of acyclic character, where the collective success is 

given contribution by physically well-prepared and technically trained individuals, who are 

tactically integrated into a whole that constitutes a team (Ferrari, Sarmento & Vaz 2019). The 

analysis of handball game mechanics is a complex and multidisciplinary task that encompasses 

the elements of technique, tactics, biomechanics, kinematics, physics and psychology. 

The aim of this research is to review the available literature which pertains to the analysis 

of the success factors influencing the game of handball. 

Methods 

To collect previous research pertaining to the ,,analysis of success factors influencing 

handball”, all available written literature will be reviewed, as well as the following electronic 

databases: PubMed / Medline, Google Scholar, SCIndeks, DOAJ - Directory of Open Access Journals. 

Academic papers, in the time period from 2000 to 2023, we used as a filtering factor . The databases 

were searched by way of using the following keywords: "handball performance", match analysis 

handball", "game analysis in handball", statistics in handball", "tactical analysis in handball". 

Results 

With offense as the main point of study, a group of authors states that the dominant factors 

are the shooting percentages success from the 6 and 9-meter line and the success percentage of 

the attack against an unorganized opponent defense. In addition, some research papers 

emphasize the dominant role of offensive back players in deciding match outcomes. On the other 

hand, having in mind factors that lead to successful defense, authors found a correlation between 

controlled aggressiveness and success. Controlled aggressiveness is characterized by an increased 

number of defensive fouls in the 9-meter zone, which did not require an additional penalty. (Bilge, 

2012; Hatzimanouil et al. 2017). 
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Discussion & Conclusion 

By analyzing, classifying and processing the selected papers, it is difficult to single out a 

single most successful and dominant model which confidently leads to success in handball. 

According to some authors, the offensive is the dominant factor, others emphsize defense, while 

the latest reaserach by some authors points to counter offensives and offensives against an 

unorginized opponent defense as leadng factors that contribute to sucess in handball. (Gryko et 

all, 2018; Meletakos & Bayios, 2010).  
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Introduction 

Back pain is the most common musculoskeletal cause of physical problems. In the West and 

throughout the world in the second half of the 20th century low back pain (LBP) is one of the 

main problems of the health care system. The goal of our research is to determine the effects of 

applying various conservative (non-surgical) treatments, mostly based on the use of certain 

motor movements (exercises), on patients with LBP using a meta-analysis. 

Methods 

This study has been developed in accordance with the Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses (PRISMA) Statement. Our systematic search included the 

PubMed, Cochrane Library, Web of Science, and Google Scholar databases searched in January 

2023 under PROSPERO registration number: CRD42022371282. The key search terms were: 

“Low back pain”, “Back pain”, “SF-36”, “VAS”, “VASP”, “Roland-Morris”, “Oswestry Disability 

Index”, and “conservative treatment”. The risk of bias was determined for each randomized trial 

using the Cochrane Risk of Bias Tool, and the methodological index for non-randomized studies 

(MINORS). The outcomes included SF-36 Mental, SF-36 Physical, VAS, Roland-Morris, and 

Oswestry Disability Index. R 4.0.5 software was used, and standardized mean difference (SMD) 

and 95% confidence intervals (CI) were calculated for continuous outcomes, random model. 

Results 

Twenty-five studies were included. Depending on the outcome being measured, the effect size 

of different methods in treating low back pain varies from small to large as follows: SF-36 Mental 

(SMD = 0.39, p < 0.0001), SF-36 Physical (SMD = 0.55, p < 0.0001), VAS (SMD = -0.84, p < 0.0001), 

Roland-Morris (SMD = -0.45, p < 0.0001), and Oswestry Disability Index (SMD = -0.61, p < 0.0001). 

Discussion & Conclusion 

This meta-analysis is the only such study that evaluated the effect size of different low back 

pain treatment methods based on these outcomes. Previous meta-analyses address LBP problems, 

however, these meta-analyses were not designed to evaluates the effect size according to the 

outcomes; SF-36 Mental, SF-36 Physical, VAS, RM, and ODI. This meta-analysis indicates the 

positive effects of applying different methods in the treatment of low back pain. The biggest 

limitation of our study is that we did not perform any subgroup analysis, and this will be our 

biggest incentive for future research. 
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Abstract: This paper examines the substantial influence of physical training on athletic 

performance and injury prevention in youth sports. Recognizing the increasing popularity of 

youth sports and the corresponding rise in injury rates, the paper emphasizes the critical need for 

proper physical training to not only enhance performance but also mitigate injury risks. It begins 

by analyzing the role of physical training in youth athletic development, emphasizing aspects such 

as strength, flexibility, endurance, coordination, and balance. It further delves into the specific 

components of training regimes, including warm-ups, cool-downs, skill development, strength 

and conditioning programs, and rest periods, that are crucial for optimizing performance and 

preventing injuries. The paper also highlights the implications of overtraining and specialization 

at an early age, drawing attention to their potential for causing physical and psychological harm. 

Furthermore, it explores the positive long-term impacts of effective physical training, including 

lifelong fitness, reduced risk of chronic diseases, and the development of a healthy relationship 

with physical activity. The research concludes with recommendations for coaches, parents, and 

youth athletes on creating balanced, age-appropriate, and safe training programs. 
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Summary 

The coronavirus infection can affect different organs and systems. One of the most common 

complications are myocarditis. Swimming is a sport that requires good functioning of the 

respiratory and cardiovascular systems. Monitoring the response of the cardiovascular system to 

exercise can be followed with various tests such as the treadmill test, the Martinet test and the 

Lean test. The purpose of this report is to present a program for restoring the functional 

capabilities of the cardiovascular system in an athlete (swimmer). The program we implement 

includes running and climbing stairs. The duration of the applied program is 17 days. During the 

first 8 days, the load includes running 2 km, and climbing 63 steps with a height of 14 cm. During 

the remaining 9 days, the subject runs 5 km and climbing of 126 steps. The heart rate is 

monitored before training, immediately after it and in the first, second and third minutes. The 

time for which the distance is covered is also tracked. Before the intensive training, the ejection 

fraction was 60%, and then – 62%. According to the treadmill test, the patient recovered the 

values of arterial pressure and heart rate at the 4th minute. The applied Martinet test shows a 

recovery of the values again at the 4th minute. In the Lian test, the score equates to poor 

cardiovascular health. The application of running exercises and exercises on stairs leads to adequate 

training of the cardiovascular system. The functional condition and endurance to load improves. 

Keywords: cardiovascular system, myocarditis, test, heart rate, 
blood pressure 
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Introduction 

Wearable activity trackers have increased in popularity over the past decade due to their 

multiple benefits, such as low-cost, user-friendly interface and health promotion. Many of them 

are designed to support behaviour changes and increase physical activity, one of the major 

problems of modern society. In line with that, the global wearable activity tracker market reached 

$2.8 billion in 2020 (Ferguson et al., 2022), with a continuous increase each year. But do all roads 

lead to Rome? The scientific and medical communities show scepticism about the validity and 

effectiveness of some commercially available wearable activity trackers. Therefore, the purpose of 

this study was to determine the validity of the most popular wearable activity trackers for step 

counts in different conditions.  

Methods 

Thirty-three participants (Mean±SD Age: 21.56±3.22 yrs; body height: 178.42±9.58 cm; 

body weight: 72.80±14.11 kg; BMI: 22.67±2.65 kg/m2) were included in this study. The average 

stride length of the participants was 71.75±9.59 cm. Each participant performed three bouts of 

treadmill walking at a different speed, including a slow pace (3.22 km/h), moderate pace (4.83 

km/h), and fast pace (6.44 km/h) (Ainsworth et al., 2000). Each stage lasted 5-min with 1-min 

passive rest period between each velocity. Wearable activity trackers were mounted according 

the instructions provided by the manufacturer; therefore, Polar V800 was placed on the right 

hand (wrist position), Omron HJ-203-EK was worn in pant's pocket, attached to the hip and 

around the neck, the mobile was worn in right or left pocket for Accupedo and Pedometer app 

measurement, and Optojump bars were positioned on treadmill edge. In addition, one camera was 

installed next to the treadmill in case of disagreement between manual counters. 

Results 

A small, non-significant (r=0.25, p<0.05), correlation was observed between manual 

counting and the Omron pedometer placed in the pocket at a speed of 6.44 km/h. In addition, the 

Accupedo app showed weak steps correlation with manual counting at all speed conditions (3.22, 

4.83, and 6.44 km/h). All other wearable activity trackers showed moderate to high correlation 

with manual counting at each speed level. 
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Discussion & Conclusion 

Moderate to high validity and accuracy were observed for most tested wearable active 

trackers during standard walking speed. However, limited accuracy was evident for lower and 

higher speed testing conditions. The development of wearable technology should take into 

account standardized validation measures in different conditions, including both lab and free-

living environments. In addition, manufacturers should emphasize testing conditions for their 

products because it impacts overall results. 
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Summary 

The motor skills of children, including strength, speed, flexibility, coordination, precision, 

balance, and agility, play a crucial role in their physical development and bodily functionality. 

Children aged 7 to 11 go through a period of rapid development, shaping their motor, cognitive, 

social, and emotional skills. The aim of this study is to determine if there is a difference in 

explosive strength between typically developing children and children with developmental 

disabilities. The sample consisted of 56 participants aged 7 to 12, with an equal number of males 

and females. The sample included 40 typically developing children and 16 children with 

developmental disabilities attending the Ivan Štark Center for Education and Training in Osijek. 

The variables examined included morphological dimensions (height and weight) and three tests 

of explosive strength (standing long jump, 2kg medicine ball throw, 25-meter sprint). The 

research results indicate a statistically significant difference in the conducted tests, while there is 

no difference in morphological characteristics between the two groups. 

Keywords: deficit, motor abilities, differences, students 
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Introduction 

Physical education classes are in educational and extracurricular process significantly 

different from other school subjects, first by intensive motor activity of students. Physical 

education classes are held in very different conditions and hence with different results. The goal of 

this study was to research material and space conditions of primary and secondary schools, which 

condition the planning, and the realisation of programme contents of Physical education classes. 

Methods 

For the categorization of school building a six level scale was applied (Petrovic et al., 1995). 

The sample consisted of 30 primary schools with 15524 students and 25 secondary schools with 

20172 students from the region of Sumadija and Pomoravlje. 

Results 

The greatest number of primary and secondary schools with their material space equipment 

belong to the third and the fourth category. Only 30.01% of observed primary schools and 40.00 

% of secondary schools belong to the first and the second category where teachers can plan and 

realise all Physical Education programme contents. 

Discussion and Conclusion 

The fact that worries is that only 20.00 % of primary and 40.00 % of secondary schools have 

a big gym for Physical Education, while not all other schools have even outdoor courts. The courts 

in primary schools have mostly concrete floor, while in secondary schools, asphalt floor. The 

realisation of programme contents in athletics is partially conditioned by contemporary situation 

that only 10.00 % of primary and 8.0 % of secondary schools have athletic 200-metre lane, long 

jump pit, and shot put court. A very small number of schools has free space. The problem also 

exists with equipment storage room, changing rooms and teachers cabinets. The general 

conclusion is that the situation in schools has not been changed since 1995. The equipment of 

school buildings for the Physical Education classes demands attitudes and the participation of 

students in the realisation of programme contents of Physical Education classes. 
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