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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 Ni§, October 19 - 21, 2023. 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 57 articles authored by 158 scholars and
researchers from an impressive 14 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 articles 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 articles,
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 articles continue to inspire, educate, and drive
progress in the fields we hold so dear.

Sincerely,

Nenad Stojiljkovi¢, PhD

Chair of the Scientific Committee

XXIV International Scientific Conference “FIS COMMUNICATIONS 2023”
Ni$, October 19 - 21, 2023
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TALENT IDENTIFICATION AND
DEVELOPMENT - PERFORMANCE OR
POTENTIAL?

Antoénio J. Figueiredo 12
1 Faculty of Sport Sciences and Physical Education, University of Coimbra, Portugal

2 Research Unit for Sport and Physical Activity (CIDAF), University of Coimbra, Portugal

UDC 796.015.83.322-053.6

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.

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

17



Fis Communications 2023

18

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.
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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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ABSTRACT

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 RZ - 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

INTRODUCTION

Generally, procedure of the modelling represents the process of objectifying the most likely outcome
of the observed and analysed phenomenon. In elite sports system, exercise monitoring with the necessary
analyses is a one of essential part of the training process (Boullosa et al., 2023).

In addition to the analysis of training structure and monitoring of training effects, within the
performance analysis method, it is necessary to analyze systemic and strategic facts in relation to the
phenomenology of the effects of long-term and multi-year effects of training on the development of
athlete's performance.

There is more and more scientific evidence that the approach of individualizing the effects of training
on improving sports performance is the direction in training science that optimizes the training process
itself (Impellizzeri et al., 2019; Siljeg et al., 2023; Perazzetti et al., 2023). The individual effect of training
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load components on adaptation processes, and the definition of methods for evaluating such effects on
sports performance is one of the research directions in the future (Gabbett et al., 2017).

In the previously published papers it was demonstrated that the longitudinal performance assessment
is helpful for coaches to define realistic season goals and training methods, and longitudinal assessment
can therefore be applied by purpose of tracking the swimmers’ performance status, considering for a
deffined period of time, analyzing its dynamics between annual season, or at different competitions
(Costaetal., 2010).

A clearly defined pathway of progression to elite level swimming performance is a key component of a
comprehensive talent development programme. The career progression profiles of top athletes could
also be used to assist coaches with planning towards the long-term goal performance targets for younger
athletes. Performance changes at any stage of a swimmer’s career are likely due to complex interactions
between genetic and environmental variables (as aerobic and anaerobic abilities, muscle strength and
power, motor skill acquisition, psychological development) (Allen et al.,, 2014). Generally speaking, the
process of growth and maturation is a non-linear process, and the dynamics of changes at the individual
level must first be generally modelled, in order to be able to define and compare individual characteristics
for swimmers (Siljeg et al., 2023).

One of the problems in the sports training system is the recognition of the chronological age-result
potential for top achievements as a function of the duration of the career of top athletes. The aim of this
worKk is to define the characteristics of the age-performance model in elite breaststrokers of both genders
as a function of swimming distance in 50m pool.

METHODS

For the purposes of this research, a non-experimental research was conducted using secondary
sources of databases. All results are taken from the open source database of specialized swimming results
- swimrankings (https://www.swimrankings.net/).

Subjects

The research sample consisted of: 31 males (29.2+2.2 yrs., FINA points 50m = 920£28, 100m =
905436, 200m = 936+38), and 23 females (29.6+2.2 yrs., 50m = 901433, 100m = 90036, 200m =
931436). The female sample was made up of swimmers from 15 and male sample swimmers from 17
different countries around the world.

Procedure

The criteria for selecting respondents for this research were the following criteria: at least one career
result worth up to 900 World of Aquatics (WorA) points regardless of distance (50, 100 or 200m
breaststroke); swam at least once with a score of 850 WofA points but at two different distances (50, 10 or
200m breaststroke); recorded results for at least 12 consecutive seasons in the Swimrankings database; a
chronological age of at least 28 and 27 years for men and women respectively in the 2023 competitive
season.

Procedure
Modeling

As a first procedure, two basic relations were calculated using the polynomial equation as two basic
models as well: 1). 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 (Allen et al.,, 2014). In this way, it was possible to synthesize quantitative data of
the explored relations from the defined equation models.

Statistical analysis

All data were analysed using descriptive statistics, and within it the following were calculated: average
value (Mean) and standard deviation (SD). All examined relationships of swimming performance as a
function of age were defined using polynomial specification equations. All results are presented in
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numerical form, and statistical software Microsoft EXCEL 2016 (Microsoft®) was used for their
calculation.

RESULTS

Figure 1 shows the defined Best Annual Performance (time) - Age models, as absolute relations, while
Figure 2 shows the delta values of Best Annual Performance (%) - Age models, as relative relations, for
female swimmers considering 50, 100 and 200m distances. Considering female sample all defined models
are highly statistically significant (R2 = 98.23 to 99.10% for 100 to 200m for absolute, and 96.80 to
99.32% for 50 to 200m for relative models, respectively).

Figure 1. Performance - Age absolute models for female swimmers considering competitive distances
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Figure 2. Performance - Age relative models for female swimmers considering competitive distances
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Figure 3 shows the defined Best Annual Performance (time) - Age models, as absolute relations, while
Figure 4 shows the delta values of Best Annual Performance (%) - Age models, as relative relations, for
male swimmers considering 50, 100 and 200m distances. Considering male sample all defined models are

highly statistically significant (R? = 99.56 to 99.78% for 200 to 100m for absolute, and 99.33 to 99.79%
for 50 to 100m for relative models, respectively).

Figure 3. Performance - Age absolute models for male swimmers considering competitive distances
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Figure 4. Performance - Age relative models for male swimmers considering competitive distances
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The results of defined model basic descriptive statistics for the variables according to gender and
swimming distances are at Table 1. Based on the obtained results, it can be concluded that the age range
for the potential to achieve peak performance is in the range of 23.5 till 31.9 years of life for men, i.e. from
29.5 till 31.2 years of life for women. Also, the time period (“Window” Performance Time Frame) for
achieving peak performance of 99% of Peak Performance (PP) is in the range of 7.5 to 8.6 yrs. for men, i.e.
in the range of 4.4 to 7.5 yrs. for female breaststroke swimmers (Table 1).

Table 1. Basic central tendencies descriptive statistics for the modeled variables according to gender,
performance, age and distances groups

Male Female
200m 100m 50m 200m 100m 50m

Peak Performance

(PP) 02:09.60(01:00.85| 26.99 |02:23.74|01:06.73| 30.48

PP age (yrs.) 24.3 23.5 31.9 31.2 30.3 29.5

99% Lower Limit
PP age
99% Upper Limit
PP age
PP Window time
Frame (yrs.)

21.3 20.5 26.9 27 27.2 27.1

28.8 29.1 34.5 33.5 32.7 31.5

7.5 8.6 7.6 7.5 5.5 4.4

DISCUSSION

Based on observed variable dependencies, as a model, specification equations were defined on the
basis of which it was possible to calculate (synthesize) the quantitative (numerical) values of the ages
parameters of the swimmer's peak performance. In relation to the results of the current study, Peak
Performance (PP) is defined at the level of results of 2:09.60, 1:00.85 and 26.99 min:sec:hundre, at males,
and at the level of results of 2:23.74, 1:06.73 and 30.48 min:sec:chundred for 50, 10 and 200m
breaststroke distance for female swimmers (Table 1). In relation to the WA points, the given values of
PP represent an analogy of 922, 817 and 889, i.e. the overall average value of the swimming result of 876
points for men, as well 903, 816 and 823, i.e. the overall average value of the swimming result of 845
points for female swimmers.

For all the defined Age vs Performance models were highly statistically significant regardless to
gender (Figures 1 to 4), and in relation to males and females, the results showed the following: for the
selected male swimmer sample, the peak career performance at 50, 100 and 200m occur at 31.9, 23.5 and
24.3 years of life, while for female sample was at 29.5, 30.3 and 31.2 years of life (Table 1). The potential
of sports career performance at the level of 99% of peak for 50, 100 and 200m is realized in the range of
26.9 - 34.5, 20.5 - 29.1 and 21.3 - 28.8 years of life. “Window” performance time frame, as a measure of
most probable longevity for elite performance achievement potential, was is in the range of 7.6, 8.6 and
7.5 yrs. for men, i.e. in the range of 4.4, 5.5 and 7.5 yrs. for female breaststroke swimmers considering
upper and lower limit for achieving of 99% of Peak Performance (PP) at 50, 100 and 200m breaststroke
distances (Table 1).

It was established earlier that top swimmers hold their performance peak for approximately 2.5+1.5
years, irrespective of event, except supremely talented swimmer who are able to win medals whilst not at
peak performance. It seems that they can maintain longer time their sub-peak, but still greater
performance levels in comparison to their competitors (Allen et al., 2014).

Although this paper did not look at the age of Olympic winners, research published 45 years ago found
that for the period 1948 to 1980, the age of Olympic freestyle winners was about 20 and 18 years for men
and girls, respectively (Schulz & Curnow, 1988). For the period from 1980 to 2010, i.e. for the period
thirty years after, it was faund that the average age of the top ten best-ranked freestyle swimmers in the
world is about 21 years old, which shows that top swimmers are getting older, that is, that they reach
their peak performance later and later (Berthelot et al., 2012).

This trend of changing the age of swimmers (age increasing) was confirmed in the research published
by Barbosa and co-workers (Barbosa et al, 2012) in which it was determined that the average age of
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swimmers participating in the OG in Beijing, regardless of the discipline, is in the range from 22.99+4.51
for 50m freestyle to 24.29+3.75 for 100m backstroke, for male, and from 20.43+2.93 for 200m backstroke
to 22.83+4.22 for 100m freestyle for female swimmers, respectively. In relation to breaststroke
disciplines, male swimmers were of average age at 23.22+3.51 and 22.96%2.75, for 100m and for 200m,
and female at 21.63+3.37 and 21.60+3.43, respectively.

Previously published data proved that, in relation to the breaststroke technique, the peak
performance of male swimmers is realized about 2 years later than that of female swimmers, as well as
that male and female swimmers in shorter disciplines (50m) are older than those in longer sections.
Current research has also shown that male and female swimmers reach their career peak (PP) in the 50m
at the age of around 30 years. The only difference between the current and previously published data is
that in this work it was determined that peak performance in men on the 100 and 200 m distances occurs
earlier than in women (male - 23.5 to 24.3, female - 30.3 to 31.2, Table 1). The reason for this fact
remains to be determined in future research, but on general level phenomenon can be explained by
improving training technology (optimizing the training load and applying more effective specific training
methods), better medical treatments (injury prevention, supplementation methods), as well as better
motivation of swimmers in relation to the material aspect of continuing their career.

CONCLUSION

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 can be obtained at
chronological age of 31.9, 23.5 and 24.3, and 29.5, 30.3 and 31.2, for male 