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Dealing with a dense and intense schedule of competitions
and matches in professional and competitive sports

Purpose

Introduction of possible solutions on dealing with higher frequency and intensity of
competitions and matches in professional and competitive sports.

Subjects:

Organizational-professional recommendations

» Professional supporting staff for the athletes, regarding scientific, medical,
rehabilitation and physical subjects

» Desired pool of athletes

» Organizational methods for athletes’ training (personal programs/rotations)

Professional training plan recommendations

« Transitional and vacation periods

* Rest periods and load reduction

« Off days

+ Methods and means for planning loads, recovery and regeneration

Competition, matches and training program recommendations

* Optimal number of competitions and matches
« Density, Rest and distribution of competitions and matches

Recommendations are based on models, professional experience of coaches,
studies and tests performed by scientific and medical professionals.
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Foreword

The 1990s ushered in a new era in competitive sports. For the last 30 years,
significant changes have occurred for various reasons, mainly relating to the media
and commercial interests. Sporting events have become more spectacular, more
expensive and more profitable. The aspiration for better achievements and better
results than in the past has changed the worldview of how to prepare athletes. Event
and championship programs have been changed due to commercial interests which
often clash with professional principles and impinge on the athletes' achievements
and health. As a result, athletes, coaches, sport scientists, medical personnel and
managers who engage in competitive and professional sport have been forced to
adapt professionally in terms of planning training programs, in periodic divisions,
methods, means, training stages and recovery processes and have created a need
for special actions to deal with the emotional and physical consequences. These
include a different life style, unique nutrition and adapted training conditions,
facilities, equipment, monitoring and regulation, and appropriate clothing and
footwear. To illustrate the changes in elite sport we will refer mainly to the significant
increase in the number of events, competitions and games in which athletes must
compete, and mainly the fantastic — bordering on inhuman — frequency and intensity
of events. Modern competitive sport is promoted in most countries. In some cases,
the motive is to use representative sport as a political showcase. This was first done
by Eastern bloc countries but has percolated down to many others as well. Another
motive is to use competitive sport as a role model for sport for all. Thus, competitive
sport should serve to improve health, despite doubts about the health value of the
training processes and competitions in the lives of elite athletes. Nurturing and
promoting elite sport also entails increasing social esteem for sport and athletes, and
their prominence in the media. Television is especially active in this regard, and with

television comes the commercial aspects and economic considerations.

This introduction will detail the purpose of the position paper, its authors, as well as a
concise breakdown of the changes that have taken place in worldwide competitive
sports, which are the background for the recommendations and proposals of this

position paper.
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1. Purpose of position paper

The purpose of the position paper is to present recommendations and
conclusions to athletes, trainers, managers and officials as well as to sports
organizations, clubs and national and international associations, which will help them
prepare for the changes that have taken place in competitive sports. The conclusions
and recommendations will be based on a summary and analysis of data that reflect
the latest current situation, on scientific and methodical principles and on practical

organizational options.

Recommendations and conclusions will focus on:

. Physiology

. Orthopedics

. Mentality

Also, practical suggestions will be presented to deal with these matters:

1. The recommended maximal number of international and national
games/competitions during the year, including recommended frequency over the
year.

2. Recommended actions for athlete’s recovery and regeneration to prevent

overload and injuries.

3. Required rest (active and passive) during various time periods to cope with the

loads of games/competitions and training sessions.

4. Required preparation, duration and emphases for promoting athletes’ abilities

during game/competition schedule.

5. Integration or avoidance of high intensity training units in the game/competition

program.

6. Means, methods and ways to monitor and regulate the intensity of loads and

their physiological and psychological effects.

7. Concentrated training days and training camps — extent, emphases and

placement in the training programs.
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2. Creators of position paper

Jelena Obradovic, PhD,

An expert in biochemical and physiological aspects of sports as well as in impact
research of the physical load on the athlete's ability to gain achievements. Obradovic
is a professor of motor development in the Department of Sports Science and
Physical Education at the University of Novi Sad in Serbia, researching the
development of strength and endurance. Until 1985, Obradovic was a fithess and
personal fitness coach, and until 2001, she served as an international judge in
aerobic gymnastics and fithess competitions.

Lukasz Bortnik

Has a lot of experience in professional football, served as a performance coach in
different continents (North Latin America, Europe, the Middle East). Bortnik has a
master's degree (MSc) in exercise science at the California University of
Pennsylvania in the United States, as well as S&C (Strength and Conditioning)
certificates from prestigious organizations and federations. He is currently studying
for a professional doctorate at the University of Central Lancashire in the UK,

researching physical demands in transitions and high-pressure activities in football

Dr. Yitsik Ben Melech

Specialized in training and competition/game methods. Ph.D. degree in Sport
Science at the University of Leipzig and the Academy of Elite Trainers in
Cologne/Koln. Established and managed the Unit of High-Achieving Sports that was
responsible for the preparations and performance in the Olympic Games. Managed
Professionally the Israeli delegation at 4 Olympic games. Served as a professional
consultant in South Africa and Kenya. Director of the Training School for Coaches

and Center of Sports Medicine and Methodology.
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Prof. Patrik Drid

Expert in training theory and sports science in martial arts (Serbia). Received a
bachelor's degree, a master's degree and a doctorate in sports science at the faculty
of sports and physical education at the university of Novi Sad in Serbia. Today works
as a full professor in the sport of martial arts. In 2018/2019 was appointed as visiting
professor at the University of Travnik, and at the University of Montenegro. His
current research focuses on physiological responses to maximal and submaximal
exercise in judo and martial arts. In addition, in recent years he has focused on
molecular hydrogen delivery on biomarkers of acid-base homeostasis and post-
exercise recovery in judo athletes, as well as on effects of oral acetic acid in the

human diet.

Dr. Georgios G. Ziogas

Dr. Georgios G. Ziogas from Greece is an exercise physiologist, who received a
Master of Science degree from the Pittsburg state university in the United States,
and a doctorate (Ph.D.) in sports science and exercise physiology from the
University of Missouri-Columbia. Since 2000, Ziogas has been the head of the
physical activity and human performance laboratory in Thessaloniki, worked with
elite football players, coaches and with teams such as PAOK, Olympiakos, Apoel

Nicosia, Maccabi Tel Aviv, Dynamo Moscow and the Hellenic Olympic rowing team.

Juan Torrijo

Graduated from the University of Valencia with a degree in Physiology and Master of
Physical Training for football players in 1996. Later on, he worked for 16 seasons at
the Valencia football club. He first worked as a physiologist in the youth departments
and later as the club's second fitness coach. He was a partner in winning two
championships, two cups, two Spanish Super Cup titles, a UEFA Cup and a
European Super Cup. In addition, he worked from 2012 for several seasons as the

fitness coach of Maccabi Tel Aviv Football Club.
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Dr. Nenad Trunic

Trunic is a basketball professor and coach of national basketball teams. He used to
be a player in Serbia. He acquired his academic education at the University of
Belgrade: in 1992 he completed his studies for a bachelor's degree, in 2004 he
completed his studies for a master's degree and in 2006 he received his doctorate.
His doctoral thesis was "Prediction and Strategy for Creating Top Basketball
Players."

In 2011 Trunic was appointed a lecturer at the FIBA Europe Coaching Clinics, and in
2013 he was appointed as a lecturer at the FIBA Europe Coaching Certificate
program. Since 2014, Professor Trunic is a senior lecturer at the Faculty of Physical
Education and Sports Management at Singidunum University in Belgrade. During his
academic career, Trunic was involved in coaching basketball teams. In 2009, he was
appointed as the head coach of the Serbian men's under-16 team, which won a
bronze medal at the FIBA European Men's Under-16 Championship in Kaunas,
Lithuania. In 2017, he was appointed as the head coach of the Serbian men's under-
17 team at the FIBA World Championship. in Hamburg, Germany.

Dr. Marios Christou

Marios Christou is a physical fitness trainer, physical therapist and sports injury
researcher at the University of Nicosia in Cyprus. He is a sports science lecturer and
special scientist at the University of Cyprus. In addition, he serves as a consultant for
fitness training in professional football teams, and was an instructor at the coaching
school by the Cyprus Football Association (CFA) that qualifies UEFA diplomas. Dr
Christou has a bachelor's degree in physical education and sports science, a
master's degree (MSc) specialized in team sports training and a doctorate (PhD)
where he specialized in exercise physiology. The scientific fields he researches are
"physical fithess assessment and football training” and “strength training”. Dr
Christou participated in research projects, published articles with collaboration with
other researchers in scientific journals, and was invited to scientific conferences and

workshops where he gave speeches lectures and presented his scientific research.
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Renaud Lonquevre

French athletics coach, served as manager of French athletic teams. Since 1996
serves as the national athletics coach at INSEP (National Institute of Sport, Expertise
and Performance), specializing in jumps and sprint events. Renaud Trained the long
jumper Eloyse Lesueur, the world champion in running 110m hurdles in 2005, as
well as Ladji Doucoure and Muriel Hurtis. In addition, he also wrote several books on

training methods.

Karl Gunter Lange

Karl Gunter Lange is the mentor of the track and field coaches of the Ugandan
athletics team. His Team won several Olympic medals, and he is an expert in
training theory. Lange is an experienced coach in the field of applied sports science
and an expert for sports development. He has global experience in managing
ventures in the sports industry based on high intercultural skills, communication
skills, leadership, presentation skills and implementation strategy. Lange is a
prominent professional in the field of social and community services. Lange has a
DOSB coaching diploma and a degree in Sports and Education focusing on
SPORTS MADE IN NN™.

Prof. Marko Stojanovic

A “full professor” at the University of Novi Sad in Serbia.

His areas of expertise are "exercise tests and prescription" at the Faculty of Sports
and Physical Education, and "physical activity prescription within

Rehabilitation" at the Faculty of Medicine.

Stojanovic has written more than 50 scientific articles published in influential

journals, and was working as a fitness trainer in Maccabi Tel Aviv football club.

Yuval Cassuto

A nutritionist and a lecturer in exercise physiology, sports nutrition and anatomy at
the training school at the Wingate Institute. He is also a lecturer in anatomy,
physiology and nutrition at the Kibbutzim Seminary College. Cassuto studied at the

University of Buffalo in New York; In 1988 he received a bachelor's degree B.Sc. in
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physical training sciences, and in 1992 he received his second degree (M.Sc.) in

nutrition sciences specializing in nutrition and sports.

Grzeqorz Rys

Rys is a volleyball coach from Poland. Rys was an assistant coach and coach of
Various Polish national teams. He was also coaching various teams and served as a
head coach of youth division in the Polish volleyball union. In 2010 and 2015 Rys
was a member of the European Coaches Committee (CEV), and in 2015 he served
as head coach of the Egyptian national u-23 team. Between 2016-2019 Rys served
as head coach of the Israeli national team, and between the years 2017-2019 he
served as head coach and as the technical director of the international men's teams
of Israel. From 2021 Rys serves as head coach of the Israel Volleyball Association
for the national u-22 team, and as the head coach of the Wingate Academy Union.
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The following have presented recommendations regarding participation in

matches or competitions:

Jelena Obradovic, PhD,

Grzeqorz Rys

Additional professionals have also participated in writing the position paper:

« Basketball, football, gymnastics, judo, swimming and athletics coaches in Israel and
other national teams.

» Experts in the fields of physiology, psychology and orthopedics from the University of
Leipzig in Germany and the University of Nicosia in Cyprus

* Physical fitness trainers and senior trainers in various sports

.

Position &
Paper :
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Summary

Along with significant changes in different aspects of elite athletes’ achievements
and abilities, stands out the increase of competitions and matches that international
teams and athletes are coping with

1.Examples

Football player in one year (in Europe)
60 matches, 4600-5000 minutes
Basketball player in one year (in Europe)

80-95 matches, 2300-2750 minutes

Football player \{;\)
28 days — 8 matches — 680 minutes —d

a1

Basketball player [

i\
</

28 days — 9 matches — 250 minutes

S I N N -
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As a result of increasing competitions and matches, frequency and the intensity of
the loads, the athletes and coaches are facing physiological, orthopedic, and mental
consequences.

2. Effects and consequences

* e Physical - Physiological

* e Orthopedic

e o Mental

Physical - Physiological effects

* Fatigue - calories

e Biochemical changes

* Recovery rate

* Decisions making

* Neuromuscular control

 Coordination

Orthopedic effects

2 games a week: 21% more injuries

> Bones
> Joints
> Tissues

An average of 6 injuries in a team per month
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Mental effects

* Depression
* Motivation
* Lack of concentration

N
e Arousal level

3.Monitoring and control measures

Internal External

e Heart rate * Documentation, summary

* Lactic acid concentration and analysis
* Blood composition * Volume
* Intensity

* Urine composition
* Frequency

* Density
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The recommendations include alongside tables including the volume, density and
frequency of games and training, below are the main points of the recommendations:

4.Recommendations

* Medical-scientific staff

* Training and personal programs

* Methodical - scientific monitoring and control

* Planning training, matches and competitions methodically
and scientifically

Experienced and knowledgeable in training professional athletes.

Emphasis on a medical — health team that will guide the athletes, take
care of prevention, treatment and recovery, finding quick and usually
unconventional solutions in all orthopedic, internal and physiological
aspects, but also in dental problems, inflammations, warts, ingrown
nails, etc.

In addition, a mental-social treatment is necessary.

Additional emphasis should be given to individual training, in the training
process of professional competitive athletes, at least 50% of loading,
recovery, prevention and rehabilitation planning must be personalized

Team -
doctor

15
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5. Recommendations in training planning

Recommendations for optimal loading and recovery.

A break period of 2.5-3.5 weeks during the year.

Breaks can be held in two or three times.

e.q.:
A — 2-2.5 weeks between one active season to another

B — 1-1.5 weeks between cycle 1 and cycle 2 (in winter)

"Break" defined as - a great relief in the volume and intensity of training until almost
complete rest.

During the break, it is possible to engage a different sport.
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Q Every 7-10 intensive weeks > a light week

Relaxation period - reduced intensity and load - the relaxation period will apply after
every 7-10 weeks in which intense activity is carried out and will include avoiding
competitions or matches. The relaxation period will last about 5-7 days including light

loads training.

Relaxation
| Rest
7

[=-]
[1-]
=
(=]

a Weekly rest day

A weekly rest day while making sure to have a rest day in every "small cycle".

Since in ball sports and sometimes in other sports as well, the "small cycle" is not
necessarily a week long, it must be combined with a complete rest of one day.

"Small cycle" is defined as 4-10 days

g

2 days post-match 2-3 days pre-match

|.

Saturday = Sunday Monday VL VAL G EEGEW]  Thursday Eriday Saturday
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° High intensity exercise hours

Recommended hours for high intensity training, matches or competitions:

10:00-12:00 and 17:00-19:00 are the recommended hours for outdoors & indoors
activities.

Aﬂ‘ﬁ‘ The Academic College
Levinsky-Wingate

For humid or warm weather, 06:00—-08:00 and 18:00—20:00 are the recommended
hours for outdoor activities.

06:00-08:00 18:00-20:00 10:00-12:00 17:00-19:00

24 hours post training, competition or a high intensity match, It is recommended to
carry out a training session that has moderate to light volume and intensity to speed
up recovery.

A day before the competition or match, it is advisable to have a training session at a
moderate to light loading level rather than a complete rest.

In a "small cycle" it is recommended to take a rest day 48-72 hours before a
competition or match.

During personal rest it is recommended to avoid any involvement in matches or
competitions such as sitting on the bench or partial participation, since complete
mental rest is required.

18
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Background - Main changes in the world's
competitive sports

A. Improvement of achievements and performance in several sports, especially in
professional sports and developed sports in African, Asian and South American
countries.

B. Delay or even a decrease of achievements and results, especially in professions
and sports dominated by athletes in Europe and Eastern Europe in particular.

C. A decrease in the average investments of the country and local authorities in
high-competitive sports and redirection of investments to popular sports.

D. An increase in commercial investments of competitive sports, an increase in its
number of sponsors and the publicity it receives from the media.

E. Anincrease in the number of sports professions participating in major sports
events.

F. An increase in the number of athletes, teams and national teams participating in
sports events.

G. Anincrease in the number of female athletes participating in sports events, as
well as an increase in the types of sports that young and adult females
participate.

H. Conduction sports events on unusual dates and hours, in contrast to professional
principles.

I. Changing rules regulations of competitions and sports events according to
commercial and media considerations

J. Expanding the use of technological means, of science and medicine.

K. A noticeable increase in the number of sports events: the competitions, games

and tournaments which elite athletes are required to participate in.

@ &

g

150

3
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Introduction

In recent years, substantial changes have been made in the field of competitive
sports, which were mainly due to the economic interests of commercial companies
and media organizations. These changes are manifested in the increasing number of
games and competitions in the top establishments, and the feeling among players
and professionals is that those with economic interests are the ones who determine
the schedules.

The lack of coordination between the various frameworks in which the sports events
take place is the main cause of the incompatibility between the schedules of the
events. These frameworks are managed by different institutes, driven by different
interests, having different goals as well as completely different political views and
ways of conducting themselves. There is no factor working to link these frameworks
and coordinate the schedules between them, and the ones who eventually suffer are
the athletes. (Fanan, R.).

Various professional team sports currently have millions of fans, broadcasting rights
in the media channels, marketing and advertising. These industries generate
important economic activity, for example, professional basketball competitions are
held in more than a hundred countries in the world, including more than 70,000
professional players worldwide. The competitions in this industry are a profitable
business that allows players to develop international career paths and provides

entertainment to billions of people.

The total revenue for the NBA team in the 2018-2019 season was $8.76 billion. The
total revenues of football clubs in Europe have also increased greatly in the last
decade, for example, in 2009 the total revenues were 11.7 billion euros, while in
2018 they increased to 21 billion euros. The conclusion from this is that the games
and competitions of the professional sports have become very profitable, expensive

and ostentatious events.

Value of global sports industry rises every year: in 2019 it was estimated to be worth
458 billion dollars, and the forecast for 2025 is 600 billion. It is true that male and
female athletes earn more than ever, but they are also required to participate in
greater amounts of competitions and training with a heavy price to pay (Stojanovic,
M. and Ben-Melech, Y.).

20
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The desire for achievements and better results has changed the perception
regarding athletes’ preparation, which today is more intense than it has ever been.
Even the annual calendar of games and competitions, planned by vested interests,
has effects on the body and mind of the athletes. Nowadays, a person can watch
three games of his favorite team in one week, for several weeks in a row (Torrijo,
J.). To enable this, athletes in elite football teams are required to compete every two
days or every five days for several weeks in a row. If we also consider training
between games, we will see that the necessary time required for recovery of athletes
from the competitions is actually shortened. In studies that followed players using
monitoring devices, it was found that in the last 15 years the intensity of games has
increased significantly (e.g. Premier League). The high intensity during the games
increases the physical and mental effort required of the players. All of these - the
increased intensity in the game, the compressed schedule, high weekly load,
reduced rest time and the need to meet high standards in every game - significantly
increase the physical and mental stress of elite athletes (Georgios, G. Z.).
Therefore, the preparation of the athletes and the intelligent planning of the schedule
are important tools that must be used in order to reduce the risks of injury in a
season that has many competitions and games. All staff members: sports coaches,
training experts, physical fithess trainers, physiologists, psychologists, doctors,
physiotherapists, nutritionists and analysts - who are directly or indirectly responsible
for managing the load and the performance level of the players, had to adapt
professionally to the new training plan; The preparation for achievement in sports is
designed to enable athletes and teams to achieve the best sporting performance in
their competition. These achievements are achieved through long-term, methodical
and difficult work by a large number of people (Christou, M., Ben-Melech, Y.,

Stojanovic, M., and Trunic, N.).
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Chapter one - Summary of the articles

Increased amount and frequency of games and its conseguences

These days there are substantial changes taking place in professional and
competitive sports, both from the physiological and psychological aspects, and this is
due to the way in which this sport is conducted as a result of the entry of commercial,
business, economic and media factors into the field. Team and professional sports
today have millions of fans, broadcast rights in media channels, marketing and
advertising. These sports generate extensive economic activity, and values such as

striving for maximum income and perfecting logistics became the leading values.

World sports is an industry whose value soars every year, for example, in 2019 its
value was estimated at 458 billion dollars and the expectation for 2025 is 600 billion.
It is true that male and female athletes earn more than ever, but they are also
required to participate in greater amounts of competitions and training with a heavy
price to pay. (Stojanovic, M. and Ben-Melech, Y.).

In recent years, the number of games held annually in the top establishments has
steadily increased. Due to this, it is impossible to implement a program that is based
on the classical training and competition theory, and the feeling among the athletes
and professionals is that those with economic interests are the ones who manage
the schedules, without considering the needs of the athletes. In this reality, the level
of achievements that athletes can reach is harmed and, as a result, their national
and international success also suffers. Lange G. expresses concern about the
increased risk to health and well-being of athletes due to the deterioration in
conditions of the competitions and games. He claims that today, elite athletes are
required to work in inappropriate conditions, that even require international

intervention actions (Lange, G.).
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Changes in conduct, intensity and frequency of competitions and

ames

Over the past 15 years, most international confederations have increased the
number of matches per season. Professional team athletes (e.g. soccer, basketball,
rugby) are sometimes employed in several frameworks simultaneously, so in one

week they may play 2-3 games: local, national or international.

The number of games and competitions is almost twice than what it was 15 years
ago, and in some professions even more. In popular team sports such as football,
basketball or handball it is now accepted to compete in several games per week per
team during the competition season. For example, an elite football player may
participate in the local championship, local cup, international games (e.g. Champions
League and the Europa League) and international team games (such as the World
Cup qualifiers).

Maccabi Tel Aviv basketball team plays an official game every 2.8 days on average.
The team often plays 3 games a week, sometimes for several weeks. The season of
games and competitions has been extended, and the schedule of games has
become very crowded compared to the past.

The players often have to fly to get to competitions or games, in some cases, flights
are long and cross different time zones, and therefore create additional physiological
stress, which greatly delays the recovery of the athletes. The multiple flights to
competitions and games are designed to maximize the economic profits of the teams
(Stojanovic, M., Ben Melech, Y., Torrijo, J., Fanan, R., Georgios, G. Z. and
Christou, M.).

Even in running industry, the ambition to achieve the maximal profits dictates the
conduct of the athletes. Certain representatives of athletes are known to try to
maximize their income through athletes' participation in street running competitions,
which are held around the world. Thus, athletes participate in competitions every
week in several countries all over the earth in order to win financial prize, even if the
prize may be relatively small. This desire to achieve the most possible profits causes
athletes to drop out early due to injury, burnout or stagnation in achievements.
However, those athletes’ representatives are not bothered by this, because they can

easily sign a new talent (Lange, G.).
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Combining science in sports

The changes described above, which are mainly in media and commercial interests,
have contributed that the programs of events and championships are often not in line
with the theory of training and classical professional competition. Event plans
contradict the professional principles and harm the athlete's achievements and
health.

In this situation, instead of the professional staff building schedules that will allow
suitable training and playing conditions for the athletes, the athletes and staff
reluctantly adapt to the current schedules, developing unique actions relating to
methods, means, training planning, periodization of training stages and recovery
processes that will help them to deal with the situation. (Stojanovic, M., Lange, G.
and Ben-Melech, Y.).

All sports professionals are interested in having improved performance actions
developed for them, in the same way that sports science was able to contribute to
improving athletic performance. After all, the main goal of professional sports
preparation is to allow players and teams to achieve their best athletic performance
in competitions. In the field of athletics, elite sports achievements derive from hard,
systematic and long-term work of many people who serve the athletes. Trainers
(fitness and strength trainers), psychologists, doctors, physical therapists,
nutritionists and sport analyzers - all of them work in coordination to contribute as
much as they can to optimize the system of sports teams, assist in recovery,
alleviate muscle damage, find ways to deal with fatigue, reduce an increased risk of
injuries and to improve the quality performance of the athletes (Trunic, N., Ben-
Melech, Y., Cassuto, Y. and Christou, M.).
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Monitoring and control of the load

In a survey conducted by the World Players' Federation (FIFPRO), 35%-40% of
football players reported on games overload and insufficient amount of recovery
days. In that survey, some players reported playing 78 games a year or 5,636

minutes because of the tight schedule, and 67.9% reported they play even when

they are tired.

During periods with high number of training sessions and tight schedule, it is crucial
to monitor the load of the players, to reduce the risk of excessive and continuous
stress on the body. These periods require individual load planning and careful
training as well as recovery from them to prevent overtraining or undertraining that

might occur (Stojanovic, M. and Georgios, G. Z.).

To gain success in competitions, e.g. martial arts, athletes train every week, several
vigorous training sessions that are perceived as difficult and very strenuous. For the
most part, the coaches do not plan these trainings well, and there is a complete
mismatch between the rate of effort as it is estimated by the coaches and the rate of
effort by the athletes. This poor planning may lead to overtraining and later even to a
decrease in the performance of the athletes (Drid, P.). When the workload is greater
than the load the athlete can handle, the athlete is in a state of overfatigue, and risk
of injury increases considerably. In order to avoid such situations as much as
possible, new technology must be used in training planning that collects data on the
athlete's performance, on his state of health, on training recovery and his lifestyle.
With the help of this technology It will be possible to measure the load, and if
necessary, even determine the rehabilitation time required for an athlete to return to
training. Regular use of these means - GPS, stopwatch (chronometer),
accelerometer, strength meter (dynamometer) for measuring external load (usually
of duration and distance), heart rate monitoring device, blood lactate concentration
test as well as subjective measurements, such as perceived exertion (RPE) - will
help evaluate the intensity of training and competitions, will lead to better
performances and reduce the risk of injuries.

Consistent monitoring of perceived exertion has been shown to help identify the
need for recovery, predict declines in performance, anticipate health issues, and
adjust quality training and competition programs for each athlete's unique abilities

(Trunic, N.).
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The purpose of workload monitoring is to reduce the risk of injury to athletes by
identifying athlete’s fatigue and its causes, as well as matching recovery and rest
periods with training and competitions. These will be based on the personal data of
each athlete: physical fitness and his degree of fatigue next to his ability to recover
from it. This is how the Golden State Warriors managed the workload of their
athletes. They allowed some of the athletes not to compete during the fourth quarter
or alternatively to rest and not play in certain games in the 2015-2018 seasons. In
these seasons, NBA win-loss ratio record has been made (Trunic, N. and
Stojanovic, M.), a fact proving the effectiveness of workload management.

Nutrition

The difference between improving achievements and success in competitions or
training and between gradual deterioration, injuries, failure and retirement from the
sport sometimes stems from the athletes’ lifestyle. Habits, such as breakfast prior to
afternoon workout, eating a meal four to six hours before training or activity, eating a
snack or a small meal, containing 50 grams of carbohydrates and 5-10 grams of
protein an hour before a strenuous and prolonged activity will provide important
carbohydrates to the body that will reduce muscle damage.

For years, the scientific literature indicates that during a strenuous period of training
or competitions, male and female athletes reach a state of caloric deficit. During
periods of great physical effort, the caloric intake of these athletes does not always
equal the large caloric expenditure.

To avoid the negative effects of the caloric deficit, caloric balance and glycogen
stores in the muscles and liver must be maintained. The athletes must consume 5-8
grams of carbohydrates per kilogram of their body weight every day, which will
provide them with 55%-65% of the required calories per day. Trained athletes that
compete at high intensity and volume, at 3-6 hours a day and 5-6 training sessions a
week, may need 8-10 grams of carbohydrates per kilogram of their body weight.

In order for the players to meet the high demand for competitions, a post-game
nutrition individual strategy must be adopted, to help him recover from the game. For
example, when there is a need for rapid replenishment of the glycogen reserves, the
athlete must consume at least 1.2 grams of carbohydrates per kilogram of his body

weight every hour after the end of the activity. It is also important to monitor the
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athletes' weight fluctuations, and teach them to consume carbohydrates in sufficient
guantities.
The demand for protein also increases with the increase in difficulty, duration and
intensity of the activity. Physical activity and especially resistance training, which is
accompanied by protein consumption that encourages muscle growth. When the
protein is consumed near the beginning of the workout or right after it, a synergy is
created, and the muscle is built.
To build and maintain muscle mass, players must consume an amount of 1.4-2.0
grams of protein, per kilogram of body weight, per day. However, during the period
when the caloric balance is negative for loss of fat mass, it is required to increase the
consumption of proteins to 2.3-3.1 grams of protein per day, per kilogram. The rule is
that protein serving should provide about 0.25-0.55 grams of protein per kilogram,
which means about 20-40 grams of protein per serving for most athletes. The
consumption of these protein portions should be spread over the day at intervals of
3-4 hours. It is important to know that proteins that are digested quickly, especially
low-fat animal proteins, have a high percentage of essential amino acids, which are
very effective in building muscle mass.
In addition, it is important to make sure that the players consume fluids in sufficient
guantity. Loss of fluids that is greater than 2% of the body weight harms the physical
function and the mental state of the athletes. Thus, especially on hot days, losing
more than 2% of body weight in its saturated state, should be avoided. Every
morning, it is required to make sure that the athletes start their activity when they are
saturated. Daily morning weighing after urinating and checking the urine
concentration will help identify dehydration and guide the athlete to increase the
amount of drinking.
About four hours before the activity, the athlete must drink 5-7 milliliters of water for
every kilogram of his body weight. If two hours before the activity the player has no
urine or the color of his urine is dark, he must consume another 3-5 milliliters of
water per kilogram. If the physical activity caused a lot of sweating and significant
weight loss, at the end of the activity the athletes should be returned to their
saturated body weight to allow their bodies to recover in the optimal way. It is
recommended that for every kilogram missing from athletes' weight at the end of the
activity compared to their weight before, they should consume 1.25-1.50 liters.
(Torrijo, J., Cassuto, Y. and Christou, M.).
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Chapter two - Main changes in global professional sports

A. Improving achievements, results and performance in several

sports

The improvement in achievements is mainly noticeable in personal branches. For

example, in swimming profession the records were improved from 1992 to 2020 to a
considerable extent, below are some examples.

* 100m men freestyle - 48.42 seconds in 1992 / 46.91 seconds in 2020.

* 200m men medley - 1:59.36 minutes in 1992 / 1:54.0 minutes in 2020.

* 100m women freestyle - 54.48 seconds in 1992 / 51.71 seconds in 2020.

« 100m women breaststroke - 1:07.91 minutes in 1992 / 1:04.13 minutes in 2020.
Also, in the field of athletics, the achievements in medium and long runs, especially
in women's runs, were significantly improved. Below are some examples.

* 10k women - 30:13.74 minutes in 1992 compared to 29:17.45 minutes in 2020.

* 100m and 200m- 9.86 and 19.72s in 1992 / 9.58 and 19.19 seconds in 2020.

Even in new disciplines, such as pole vaulting for women, the record was broken -
4.05m in 1992 / 5.06m in 2020.

B. Stagnation and even declining achievements in several branches

and technical professions in professional sports, especially in

branches and professions that were common in Europe and

Eastern Europe

Below are some facts indicating a stagnation and even declining achievements in the
technical branches and professions in professional sports.

* Intrack and field there is a stagnation in achievements in the technical professions

that are not developed in African, Asian and South American countries. Thus, for
example, records in the shot put (23.12 meters in 1990), long jump (8.95 meters in
1991), triple jump (18.29 in 1995), 400-meter hurdles (46.78 seconds in 1992) and
high jump for women remain intact. (2.09 m in 1987).

« Controversial women's records set by Eastern European athletes have remained

unchanged since the 1980s, including that of Florence Griffith of the United States.
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» Stagnation and declining results of professions dominated by athletes (and teams)

from Eastern European countries, mainly referring to technical-feminine professions

that African, Asian and South American countries do not have the conditions, ways,
methodical and organizational scientific training methods and means to develop
these professions as Eastern Europe countries had.

* The number of Olympic medals won by European countries dropped from 75% in the
1980s to 45% or even less in recent years. In contrast, the number of Olympic
medals won by Asian and African countries in recent years is twice the number of
medals they won in the 1980s.

* A general decrease in achievements in the technical and artistic professions, which
is particularly noticeable in female athletes.

C. A noticeable increase in the number of sports professions in

competitions at International events

Over the past three decades, there has been a considerable increase in sports
branches and professions represented in competitions at international events. For
example, in the "Tokyo 2020" Olympics there were 33 sport disciplines and 339 sport
events sports in competitions, while in the "Seoul 1988" Olympics there were 23
sport branches and 237 sport events in competitions.

These were also included: 3x3 in basketball; gymnastics professions; mixed team

swimming; athletics, judo; mixed team judo and beach sports.

D. An increase in the number of athletes, teams and national teams

participating in sports events and programs

Below are facts to indicate growth:

» 206 countries and 11,565 athletes participated in the "Tokyo 2020" Olympics, while
159 countries and 8,390 athletes participated in the "Seoul 1988" Olympics.

* In some branches such as athletics, football and basketball, the number of

participating countries was higher than 210.
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E. Sports events and competitions are scheduled at times that do

not suit the activity, without taking into account professional

considerations

Below are facts to indicate this:
* Marathon runs are held at noon/afternoon.
« Final competitions swimming and athletics are held in the morning hours.

* World Cup event takes place in November

F. Determining the requlations and rules of the competitions and

games according to commercial considerations designed to

attract an audience

Below are examples of such rules and laws:
» Score in volleyball
* Rules for sailing competitions, shooting and fencing finals

* Timeouts in basketball

G. An increase in women's professions and the percentage of

women participating in competitions compared to the past

Below are examples of this phenomenon:

+ 5494 female athletes participated in the "Tokyo 2020" Olympics (47% of all athletes),
while 2159 female athletes participated in the "Seoul 1988" Olympics (26.1% of all
athletes).

* Inthe last two decades, women's professions were included in the Olympic Games,
such as the 3000-meter steeplechase (2008), pole vault and hammer throw (2000),
triple jump (1996), water polo (2000) and 1500-meter freestyle (Tokyo 2020).

« Women integrate into all branches and all sport professions, even in those that were
previously male-only professions.

» Due to the increase of female athletes, categories were added in some professions:
In 2000 there were seven weight categories in the weightlifting profession,

In 2004 there were four weight classes in wrestling

And in 2020 five weight categories in boxing.
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H. Extensive use of science, medicine and advanced technological

means
Below are some examples:
» Use of measurement and evaluation equipment such as GPS
* Footwear and clothing such as marathon running shoes and swimming clothes

+ Use of imaging devices (simulation) for training in most professions.

I. A considerable increase in the number of international

competitions and their frequency

Below are some data supporting the increase of competitions in several sports.

Swimming

The table below shows a comparison between the number of games, competitions
and tournaments in the 1980s, the 1990s and the 2000s until today in the swimming
industry. From the data it is possible to learn about the large increase in the number

of swimming competitions in the last three decades.

2 world championships and 8 official international
the 80s N
competitions

3 world championships and 10 official international
the 90s N
competitions

5 world championships (WC every two years) and
The 2000s to the present 12 official international competitions each year. In
day addition, many swimming events and professional

competitions, generating large financial profits.

-
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Basketball

The number of games played by senior teams, who played local leagues and
European leagues, increased from 43 games a year (22 in the league, 15 in Europe
and 6 in the national team) in the 1980s, to 55 games a year (25 in the league, 20 in
Europe and 10 in the national team) in the years -90, and to 76 games per year in
recent years (36 in the league, 30 in Europe and 10 in the national team).

This is in addition to cup games and games in international and national

tournaments, open and official (preparation and commercial parties).
Below is a comparison between the number of games that basketball teams

participated in during last season compared to the number of games the teams
participated in previous seasons.

Spain 30-54 38-64 50-88 90-104

NBA 80-112 80-114 82-117 90-119

Israel 25-49 23-50 33-66 61-90
Athletics

Anatoly Shafran, a high jump coach in Israel, says that in the 1970s and 1980s, elite
high jump athletes (men and women) participated in 4-5 competitions a year, in a
period of two to three months. Nowadays the athletes in this field participate in 25-35
official competitions a year.

Mike Koskai, Kenya's national running coach, says that today senior runners
participate in 30-35 races a year, including 3, and sometimes even 4-5 marathons
(the length of a marathon is 42.195 km). In contrast, in the 80s, runners participated
in 8-10 races a year, and in the 90s the runners participated in about 12 races a

year, including only two marathons.
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Football
| | deeo [ 10 [ 2000 (0212022
Spain 36-56 36-62 40-64 51-78
England 38-52 38-64 42-72 52-34
Germany | 38-52 42-60 42-72 47-72
France 36-64 38-64 42-68 50-77
Italy 39-62 42-58 44-68 51-76

Chapter three - Summary of conclusions

Consequences of Changes on Physical, Orthopedic and Mental Aspects of the
Athletes

Description of the changes

Nowadays, top players in European League teams are often forced to play many
minutes in three or four games a week. At least two of these games are held within
the Euro League, where the intensity and the level of athleticism required are among
the highest in world basketball. In a regular season of the NBA there are 82 games
held in a period of five and a half months, that is a game in every two days on
average. Then, at the end of the season (in the months of April and May), In the
playoffs and NBA finals, 28 games are played.

The teams face a rigid schedule in which the frequency of games is high throughout
the season. According to this schedule, the players are sometimes required to play
five games in seven nights. Considering the flights that sometimes take place
between the games, the stay at the airports, short hours of sleep and insufficient diet
during these periods, the inevitable conclusion that the health of the players is in
danger and their level of performance is compromised (Fanan, R., Stojanovic, M.,
and Christou, M.).
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According to Lange, the maintenance of adequate working conditions, which
guarantee good health for athletes, is not a top priority of the decision makers. For
example, in the 2013 World Championship held in Moscow, it was decided that the
women's marathon would be held at 13:58, at a temperature of 27 degrees Celsius
with 66% humidity. This decision led to withdrawal from the competition of 24 female
world-class athletes (out of 70).
At the upcoming World Championships in Athletics, which will be held in 2022, it was
determined that the 10,000 runs for women and men, will be performed during the
hours when the temperatures are even higher - 28 degrees Celsius in women’s

competitions and 32 degrees Celsius in the men's competitions (Lange, G.).

The physical load in artistic gymnastics also does not meet the requirements of
classical training theory. Children start participating in this sport at the age of 7 and
start specializing in it at the age of 9. The gymnasts in this sport train longer than the
athletes in individual or team sports, Often, they even train 12 months a year.
Required training time in artistic gymnastics has also increased in recent years. in
the 70s and 80s required training time was 15 hours a week for women, and 20
hours for men. Today, gymnasts in this industry are required to train 25-30 hours a
week, and sometimes even 40, in order to reach the maximum level of performance,
given the high physical and technical demands (Obradovic, J.).

The physical, orthopedic and mental consequences of the changes in the field of

competitive sports on the athletes will be detailed below.

Physical consequences

In recent years, the number of athletes’ injuries has increased, which is related,
among other things, to the impressive physical performance level of most players.
Undoubtedly, the increase in team sports matches, as well as the level of
performance and intensity of the game, raised the level of the game or competition,
but it also increased the players' risk of injuries caused by the high workload. It can
be argued that during busy periods of competitions, games and travel, the risk of
injury to bones, joints and soft tissues increases, as the athletes tend to compete
without sufficient rest periods. It can be seen and assumed that in some cases, the

level of exhaustion of players who are overloaded with work is extremely high, their
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level of performance may be low, the risk of injury is rises, the mental pressure is
great and there are also physical symptoms of weight loss, sleep disorders and in
extreme cases also eating disorders (Fanan, R. and Stojanovic, M.).

Athletes who train and compete at high intensity burn around 600-1200 calories of
calories per hour. Therefore, two to three hours of training or competition and five to
six training sessions a week can add up to a loss of 6000 calories per day and even
more. Is such a large caloric expenditure balanced by a greater caloric intake?
According to Cassuto, the scientific literature has been documenting for years the
common caloric deficit among male and female athletes who are in a period of hard
training or competitions. The caloric intake of these athletes does not always
manage to balance the large caloric expenditure.

This negative caloric balance is called "exercise anorexia”. There are many reasons
for this negative balance, and some of them are related to reduced appetite during
periods of stress and to the competition or training conditions. Over time, the
negative caloric balance will impair the athletes’ performance, increase their mental
stress, prevent them from recovering well and increase their risk of injury (Cassuto,
Y.).

Martial arts athletes must maintain a body weight within a fixed range, since in
combat sports the athletes are classified by weight. Therefore, these athletes rely on
chronic and rapid weight loss (RWL) to reach the desired weight category. The
methods to induce such a decrease in them are usually causing active and passive
dehydration, actions to empty the intestinal contents and depletion of glycogen
stores. The number of cycles in which these methods are used is determined by the
number of competitions per year. There is reasonable ground to assume that a large
number of competitions per year will lead to poorer performance of martial arts
athletes throughout the year (Drid, P.).

Studies conducted in the football industry found that more than 72 hours are required
for an elite player to reach the level of physical performance he had before the
game, and for his body to be able to repair damage and inflammation in the muscles.
Sometimes even after a recovery period of 72 hours between two games (mandated
by the regulations), many players fail to regain their physiological abilities.
Physiological markers such as muscle damage, fatigue and reduced strength are

present even after 72 hours or more.
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According to Torrijo, in the teams he worked for, which participated in four
competitive events at most in a season, the players played more than 60 official
games. The multiple competitions in high frequency caused an increased acute and
chronic fatigue among the players. When elite group athletes are required to
compete every two to five days for several weeks in a row, they are asked to greatly
reduce their recovery times. The limited amount of time left for recovery between
games impairs the athletes' performance and increases their risk for injuries. On top
of that, due to competition’s high frequency there is not enough time to accumulate a
gradual workload. However, it is necessary to compensate players who did not play
on matchday. Therefore, for these players, compensatory training should be planned
that has enough load to maintain the performance levels needed for the next games

(Stojanovic, M., Torrijo, J., Christou, M. and Georgios, G. Z.).

Orthopedic consequences

Sports injuries today have become an epidemic. In the United States alone,
approximately 1.5 million high school and college athletes are injured each year.
Injuries in elite sports are one of the most important factors that affect the work of the
training team and the medical team, because they affect the availability of the
players, the performance of the team and cause high financial costs for the club.

The main cause of player injuries is a heavy workload resulting in overfatigue. This
fatigue affects the player's decision making, coordination and neuromuscular control.
It increases the risk of injury because the external load imposed on the athlete is
greater than the physical load the athlete can bear. (Trunic, N. and Christou, M.).

It can be argued that during periods when there are frequent competitions, games
and trips, there is a high risk of injuries to the bones, joints and soft tissues, since the
athletes tend to participate in competitions without adequate rest in between
(Stojanovic, M.). For example, in football industry, due to high frequency of games
and conduct towards obtaining maximum performance from the teams in order to
increase financial profits, high physical and psychological demands are required of
the players. Physical demands increase every year, which increases the risk of
injuries among the athletes (Torrijo, J.).

According to Christou M, the expected number of injuries per week in elite football
teams that compete once a week is three injuries every second week (approximately
six injuries per month), and in teams that compete twice a week it is approximately
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one injury per week (approximately four injuries and more per month). Christou also
states in his article that in a sample based of 13,000 observations, it was found that
the rate of muscle injuries in games that are less than three days apart is 21%
greater than the rate of injuries in games that are more than six days apart
(Christou, M.). Injuries of athletes competing in gymnastics in clubs has also
increased considerably due to the physical demands of aerial tasks and due to the
tendency to start specializing at a young age. The estimated average for injuries per
1000 hours of competition is 1.3 acute injuries, and 1.8 overuse injuries (Obradovic,
J).

Mental conseguences

Health is one of the most important things in human life. Elite athletes are facing an
increased level of intensity in games or competitions, a dense schedule, high weekly
load, frequent flights, reduced recovery time, as well as the need to meet high
standards of performance in every game. As a result, the physical and the mental
pressure increases.

In addition to considering the physical factor from its various aspects, the mental
health of the athletes must be taken into account. In elite sports, health is mainly
assessed through the criterion of players' availability for training and competition.
High levels of competitive stress, depression, persistent fatigue from travel and
extreme exhaustion are not measured, and damage the player's immune system
might cause various diseases (Trunic, N. and Georgios, G. Z.).

Excessive matches and competitions can lead to a lack of motivation in players and
mental burnout, the players can reach a situation where they are no longer able to
prepare for games and training. It is possible that the main stress that the athletes
experience is not caused by 90 minutes of the match, but by the mental preparation
for the match and the long trips, where adaptation to time zone and climate is
required. All these may cause low level of concentration in athletes which will affect

the coordination, quality of the performance and increase the risk of injury

(Stojanovic, M.). ﬁfs@ ¥
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There are no studies that teach about mental recovery, however, Fanan says that
from his personal experience, in local teams’ games, that occur after games with
highly competitive tension (such as international competitions) - the level of arousal
of players is very low. Thus, the framework and timing of the match, have an effect
on players’ degree of arousal in the match.

During the season, the medical-physical team works on several strategies to
rehabilitate the players and bring them to a high level of performance on the
basketball court. One of the strategies is maintaining their mental health, and this is
carried out under the responsibility of the club psychologist. (Fanan, R.).
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Chapter four - Recommendations

The recommendations refer to the following aspects:

1. Recommended maximal number of competitions/games by sport branches.

2. Desired frequency of competitions or games and their distribution.

3. Recommended actions to monitor and control the amount of games or
competitions, their intensity, required level of load and their physiological effect.

4. Recommended actions for a quick and high-quality recovery.

5. Determining rest days and holiday during training period and competitions or
games.

6. Recommended maximal number of intense training units per period.

7. Concentrated days and training camps - recommended duration, scope, intensity,

timing and frequency.

General recommendations

The changes in high-achieving sports described above had a great impact on the

way athletes and teams were trained. As a result, many principles on which training

theory was based in the past were violated or cancelled. Therefore, the system, the
coaches and the professional staff must find creative ways and means to respond to
the new situation. Below is a breakdown of some steps that must be taken in the
athlete's training process.

A. Medical and scientific personnel with experience and knowledge in training
competitive professional athletes should be added to the professional team.

B. A medical-health team must be appointed to accompany the athletes. This team
will take care of the prevention of injuries, the treatment and rehabilitation of the
athletes, and will work to provide quick solutions, even if unconventional, for
orthopedic, internal and physiological injuries. This team will also take care of
dental problems, inflammations, warts, ingrown toenails and more. Also, this
team will have to take care of accompanying the athlete from the mental and
social point of view.

C. Individual training should also be added to the training program. 50% of the
workout in the training process of professional competitive athletes must be
personal and adapted to the athlete in terms of load planning, recovery,

prevention and rehabilitation.
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Orthopedic-physical emphases with medical-health-rehabilitation structure

Mental emphases <

Organizational emphases <

High demands in competitive sports affects greatly on athletes training. In fact, these
requirements eliminate many basic principles of training t