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PREFACE


For the past few years, we have spent many hours analyzing the current fitness training programs used by most professional soccer teams and have arrived at a not very favorable conclusion. Almost every aspect of fitness training, without the ball, is a program promoted by commercialism. Yet these methods and exercises do not match the physiological requirements of the game. Regretfully, most exercises do not address the physical abilities needed in soccer and are ineffective as seen in the physiological analysis of the game (chapter 1). In addition, you will also notice that there is a clear contradiction between what commercialism is promoting and what the game requires to produce a successful player.


The text is organized into four parts:


Part I is a physiological and methodological analysis of soccer. This analysis will explain the physiological specifics of the game, as well as what the scope of fitness training for soccer should be.


Part II is dedicated to the training methodology needed to develop strength, an essential quality for the development of soccer-specific motor abilities. A detailed discussion will focus on how strength is produced and how the gains in strength will assist the players to develop soccer-specific motor abilities.


Physical training is highly regarded by all soccer professionals who expect their athletes to play a fast game from the first to the last minute. For this purpose, part III is one of the most important sections of the book since it discusses plans and methods necessary to develop game-specific strength, power, speed, agility, and soccer-specific endurance.


Part IV shares soccer-specific training plans and methods that will make you a better and more effective planner. Additionally, we will also discuss an interesting concept of modelling training programs to ready your team and players for future games and tournaments. A long-term guideline for the development of young players and some pertinent examples of training will also be included in part IV.




Soccer professionals have always attempted to find the best methods and training methodology to improve all elements of the game. Therefore, training methodology in soccer is not a novelty. It has existed since 1863, and has evolved from practice, through constant experimentation, to improve technical skills and tactical strategies.


Coaches and soccer professionals have always attempted to discover, from practice, what works and what does not. Some professionals rely on opinions—often good opinions—based on traditions. Others combine experience with scientific finding in exercise physiology, biomechanics, nutrition, and techniques of recovery and regeneration following games and between training sessions. We propose the latter option: a combination of science and methodology to produce the best possible players, techniques, and tactics.


Since strength training is still a confusing concept to some, we would kindly suggest referring to chapter 2, specifically the section titled How strength and power is produced, to brush up on the physiology of strength and muscle contraction. In addition, you will discover the physiological relationships between maximum strength (MxS) and power, speed, and agility, and that soccer-specific abilities are impossible to improve without improving strength and power first.


We have used science to improve methodology.


You might be surprised to notice the importance we place on the development of strength and power. Please remember that strength is the foundation, the determinant quality that will improve soccer-specific abilities, particularly sprinting speed and agility.


To help you be the best and most successful coach possible, throughout the book we will share with you lots of theoretical and scientific information. Often, we will also offer many examples regarding how to apply a theory in practice, to best serve your players to be as successful as they can be.


An important discussion about exercises is presented at the end of chapters 5 through 8 (called Exercise Selection). To us, this discussion is essential since we analyze scientifically and methodically what works and what does not. Please analyze this information since it might increase your training effectiveness; select what is best for your players and eliminate what is not.




Please also note that an attempt has been made throughout the book to reduce the size of the text by often using a point format.


Finally, a law of retention: for best comprehension, essential concepts of training have been repeated a few times. Our apologies to those of you who might not appreciate it. However, our intent was to best serve your professional interests.
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PART I
WHAT IS SOCCER?


For many years, specifically from the 1950s on, many aspects of soccer training, particularly the quality of technical and tactical skills, have been refined to impressive levels. To the delight of millions of soccer fans, the quality of the game has improved not only in the traditional hubs of the world of soccer, Europe and Latin America, but impressive gains were visible in Africa, Asia, Australia, and North America. Highly skilled players with excellent technical qualities elevated their game to impressive horizons. Yet the professionals of the game will never accept the status quo, dreaming, working to produce even better players with superior skills and physical attributes.


Improvement and progress are highly regarded human endeavors, and throughout the content of this book we are humbly attempting to make our contribution to the body of knowledge necessary to elevate the quality of the game of soccer to superior levels. However, before we address the main topic of this work, soccer-, position-specific fitness training, we would like to analyze, to refer to some theoretical elements of the physiology of soccer, physical training, and methods used in the sport, to create a foundation that will allow you, our reader, to make an easier connection between what soccer is and why we propose a specific training methodology.


The early chapters of the book refer to training methodology for the improvement of strength, power, speed, agility, and game-specific anaerobic and aerobic endurance. Since physiologically, strength is a determinant physical quality required to achieve a superior level of speed and agility will address this topic first. Then, we will share with you the best methods to train maximum speed and agility, the determinant physical attributes in soccer, followed by the specific endurance. Finally, a condensed discussion about planning will allow us to suggest what and when to train the main abilities during a week (the microcycle).




As the specific training methodology for each motor ability will be presented, a comprehensive discussion will also refer to the selection of exercises. Exercises are essential to make you an effective specialist, to help you target a specific part of the body, the main muscles used in soccer, the prime movers. In our case, the prime movers are the calf, knee, and hip muscles.






CHAPTER 1
SOCCER: A SHORT ANALYSIS OF THE GAME


KEY POINTS


•Present State of Training in Soccer


•Time-Motion Analysis


•Training the Energy Systems in Soccer


•Energy Systems: The Scientific Base of Soccer Training


•Energy Systems Analysis for Soccer


•Interaction of Energy Systems


•Restoration of Energy After Training and Games


•Travel Distance


Before discussing how to train we have to find out what we want to train and what soccer actually is. Let us analyze what soccer players have to do during a match. Then, it is much easier to decide WHAT to train and HOW to train them!


Present State of Training in Soccer


Since the early 2000s many elements of soccer training have been visibly altered by the influence of popular trends.


The promotion of new gadgets and training accessories has become more important than the traditional components of the game, the physiology of soccer, the dominant physical abilities and bodily functions of the most popular sports of the world.


This is why soccer has become more form (design of training drills) than substance, the physiological aspects of the game. Specific gadgets, accessories, and drills performed with these devices are produced and promoted by some companies as being part of modern training!




Traditional soccer training, where maximum speed, agility, and specific endurance were relatively well trained, nowadays is considered old fashioned, while new gadgets and accessories are promoted as being the essential part of contemporary soccer training.


Training accessories have become more important than the physiological effect needed to produce good players. Yet, without good physiological adaptation, game improvement is impossible, no matter how many modern gadgets you use. Therefore, contemporary soccer players are just players, not athletes with impressive athletic abilities such as quickness, high speed, powerful take-offs, and the ability to play with high physiological potential in the rhythm of the game for 90 minutes.


The incredible exaggeration of using short duration drills with many gadgets has increased the amount of stress on the ligaments and tendons of the ankle and knees, explaining why there are so many overuse injuries. If you constantly expose your players’ legs to many short drills, you should not be surprised that they are anatomically overstressed and experience overuse injuries. Physiologically, the duration of these drills is 4–8 seconds, primarily taxing the phosphagen/alactic energy system but rarely with high intensity. Yet the dominant energy system in soccer is the aerobic system! In other words, modern training is clearly missing the physiological target of your training, the aerobic energy system.


Modern training rarely uses drills to enhance aerobic energy system. Please take a stopwatch and time the duration of most drills. Four to eight seconds is far too short to meet the physiological requirements of the game.


Time-Motion Analysis of Soccer


The game of soccer is a very complex, multidirectional, intermittent sport, where all physical attributes are employed in a very competitive environment. The energy base of soccer is aerobic (oxidative), interposed with fast sprints, quick changes of direction and jumps where the energy is supplied by phosphagen (alactic) and glycogen (lactic). The proportions of energy taxed depend on the rhythm of the game, players’ position, their physiological potential, game tactics, and size of the field.




Any professional involved in this sport has to understand the abilities soccer players are required to display during the game, and the methods used to improve them. This brief analysis also refers to the source of energy in the following percentage:


15%–15%–70%


In other words, 15% is supplied by the alactic (phosphagen) system, 15% by the lactic acid (glycolytic) system, and 70% by the aerobic (oxidative) energy system (Bangsbo, 1994; Bloomfield et al, 2007; Bush et al, 2015; Dolci et al, 2020). In the case of women’s soccer there is a slight difference: alactic 0.5%, lactic acid 19.2, and aerobic 80.3 (Perroni et al, 2019). This reality should make you challenge some of the fallacies of what commercialism calls modern training.


•Players run 9–14 km per game (Sarmento et al, 2014), with very little difference between male and female players.


•Players perform 80–90 % of time with lower intensity and 10–20 % with high intensity. During the game players spend their time: standing (4.6 %); walking (14.2 %); jogging (28.1%); running (11.1%); sprinting (4.8%); skipping (9.9 %); shuffling (9.3%); and other (18.2%) (Bloomfield et al 2007).


•Soccer players cover 22–24% of the total game distance at a speed higher than 15 km/hour (km/h), 8–9% at a speed higher than 20 km/h, 2–3 % at a speed higher than 25 km/h (Rampinini et al, 2016).


•A high-intensity run for female elite players is about 30% lower than that for male elite players (Bradley, 2013).


•The duration of a game, including stoppages, is one hour, 36 minutes, and 14 seconds; the actual play time is 59 minutes, stoppages for fouls is 16 minutes, and pauses during the game are 47.19 minutes (Hernandez-Moreno et al, 2011).


•Thierry Henry of France is the fastest soccer player ever with a speed of 39.2 km/h in 1998 (The Healthy Journal, 2023).


•The same source indicates that the fastest woman soccer player was Denise O’Sullivan of Ireland with a speed of 34.5 km/h in 2023.


•The speed of the ball averages 26.4 m/s for men and 22.0 m/s for women.


•During the 2022 World Cup Lionel Messi recorded 87 accelerations and 76 sprints while Cristiano Ronaldo recorded 79 acceleration and 83 sprints (The Healthy Journal, 2023).




•Every 90 seconds, a sprint of over 9–14 km/h is performed (Dolci et al, 2020).


•Central attacking midfielders cover the most distance with high speed (Bangsbo, 2014).


•During the game players perform 150–250 brief, intense actions, such as quick changes of direction, jumps, and short sprints (Mohr et al, 2003).


•Players also perform between 1200–1400 changes of directions and more than 600 accelerations and decelerations (Bloomfield et al, 2007).


•Of all the systems of play, the 4-3-3 and 4-4-2 are the most physically demanding and are played with the highest intensity (Dolci et al, 2020).


•Wide and central midfielders cover more distance and perform more high-intensity runs than attackers and central backs (Bush et al. 2015 and Di Salvo et al, 2007) while attackers and wide players perform more sprints (Di Salvo et al, 2007).


•The time spent performing high or very high intensity was 5.6% for strikers, 5.2% for midfielders and 4.9% for defenders (Morgan et al, 2014).


•Defenders tend to use the highest amount of jogging, skipping, and shuffling but less time on running and sprinting (Morgan et al, 2014).


•When high sprints of >24 km/h were considered per game, forwards have run 345 m; external midfielders 314 m; external midfielders 265 m; central defenders 186 m; and central midfielders 167 m (Morgan et al, 2014).


•Total number of sprints per game: short sprints (0–10 m), 7; medium sprints (10–20 m), 48; and long sprints (over 20 m), 45. During the UEFA Cup matches the number of sprints of 10–20 m was 8%, whereas the longest sprints (>20 m) made up 45% of total sprints (Andrzejewski et al, 2013).


•Midfielders and strikers are involved in more athletic actions, such as diving, jumping, sliding, falling, and getting up quickly. Strikers also engage in more physical contact at high intensity (Morgan et al, 2014). This demonstrates why players in these positions need to be physically strong and very good athletes.


•The mean duration of high-intensity sprints (over 21 km/h) in European soccer did not exceed 21 meters (Ade et al, 2016).


•The average work: rest ration for high intensity activities was 1:12 during the game (Di Mascio and Bradley, 2013).




•High-intensity action resulted in 83% of the goals in the German Bundesliga that were performed in the second half of the season (Faude et al, 2012).


•The highest frequency of passes was performed by midfielders (Morgan et al, 2014).


•Compared to other soccer leagues, players from the English FA Premier League and the German Bundesliga have the highest number of headings (Dellal et al, 2011; Bangsbo, 2014).


•There is a lack of information available in the area of strength training. Therefore, it seems that some soccer professionals have not yet reached the level necessary to enable them to equate high-velocity sprinting, jumping, and quick changes of direction with maximum strength and power. This lack of understanding of training needs for soccer has been very well-manipulated by the post-2000 commercialism and some gurus of the internet!


Training the Energy Systems in Soccer


Before discussing training methodology for soccer, first we have to analyze energy systems since the proportion of energy systems dictates the specific content of physical training methodology. From the energy system point of view, the most important objectives of fitness training in soccer are to:


•Improve the specific physiological abilities of soccer to cope with fatigue and to delay the appearance of fatigue. This means the aerobic system is the system inadequately trained in fitness training without the ball.


•Improve physiological foundations to develop maximum speed, to pass an opponent, or to quickly take a specific position in the tactics of your team. To improve maximum sprinting speed also means to train maximum strength, the main ingredient of speed and agility. Have you noticed how strength is trained in the scheme of contemporary fitness training?


•Improve specific endurance to be able to achieve your tactical goals for the entire duration of the game and to facilitate inter-game recovery.


•Prevent injuries via specific strength training (please refer to chapter 3).


•Increase specific physical abilities such as strength and power, the foundations of maximum speed and agility.




Energy Systems: The Scientific Base of Soccer Training


First, a quick review of the dominant energy systems of the body. There are two elements needed for a soccer action to occur:


1.The muscles to contract to perform the skill.


2.The existence of energy, the adenosine triphosphate, or ATP.


ATP is a high-energy compound that allows the release of energy when phosphate bonds are broken. ATP is produced by the three energy systems of the body:


1.The phosphagen system (creatine phosphate), better known by professionals by the term alactic energy system, since it does not produce lactic acid during the activity.


2.The glycolytic system, popularly also called lactic acid, or simply lactic.


3.The oxidative, or aerobic system.


Each system is used to supply energy if the duration of physical activity is performed for a longer period. Let us assume that a player is active, non-stop, for one hour. During the first 10–12 seconds the energy is produced by the alactic (phosphagen) system. When this system exhausts its stores (creatine phosphate stored in the muscles), the glycolytic system, or lactic acid system, is called into action (from 20–90 seconds). From 1–2 minutes through the end of a one-hour activity (in our example), the oxidative/aerobic system is dominant, supplying energy for the entire duration (one hour).


The alactic/phosphagen system primary supplies energy for fast, quick, aggressive sprints and short and quick changes of direction. Both the alactic and lactic/glycolytic systems use carbohydrates stored in the muscles and in the liver in the form of glycogen, therefore, scientifically, it is called the glycolytic system.


The lactic system does not produce energy as fast as the alactic system but has a higher capacity to produce energy for a longer duration (20–90 seconds). As this system is taxed, and demand for energy is still high, the player begins to feel a decrease in the capacity to generate speed due to an increase in fatigue. The third energy system, the oxidative or aerobic system, produces energy at a slower rate, but for a longer duration than the first two systems. Because energy production by this system relies on the breakdown of carbohydrates and fats, energy production is slower but lasts for hours. Table 1.1 illustrates specific elements of energy systems: the rate of producing energy, the fuel used for each system, and the rate of recovery for each energy system after it has been used.


Table 1.1 The three energy systems that supply energy for soccer








	Energy system

	Rate of producing energy

	Duration

	Fuel used

	Duration of rest interval/recovery time per unit of activity










	Phosphagen (alactic)

	Very high

	1–12 seconds

	Creatine phosphate

	1:12–1:20






	Glycolytic (lactic acid)

	High

	20–90 seconds

	Blood glucose, glucose stored in the liver

	1:3–1:5






	Oxidative (aerobic)

	Low

	2 minutes–2 hours, or longer

	Glucose stored in muscles and the liver; fat; protein

	1:1–1:3









Based on information from Ekblom 1986, Bangsbo et al 2006, Bompa and Haff 2009, Dolci et al 2020.


The duration of rest interval for phosphagen/alactic system, 1:12, means for one unit of time (i.e., 10 seconds) the rest interval is 12 times higher (120 seconds or 2 minutes). The duration of rest interval for glycolytic/lactic acid is 1:3, meaning that for a duration of one minute of activity the rest interval is three minutes. The duration of rest interval for oxidative/aerobic is 1:1, meaning that for an activity of five minutes at lower intensity work, the restoration time is also five minutes.




Interaction of Energy Systems


The three energy systems do not act independently but rather interact in a specific sequence to generate the necessary energy to sustain physical work, from the shortest burst of energy (aggressive sprints) to enduring an exhausting game. Coaches’ and instructors’ comprehension and imaginative use of these systems has led to the improvement of training science and methodology over the years.


As illustrated in table 1.2, the three energy systems interact to produce the energy required to support physical work. The interaction of the energy systems is directly related to the duration of the activity. Keep these guidelines in mind when planning and designing different types of training to target the individual energy systems.


Table 1.2. Percentage contribution of energy systems for technical, tactical, and physical training








	Activity duration

	Alactic

	Lactic acid

	Aerobic










	5 s

	85%

	15%

	0%






	10 s

	50%

	40%

	10%






	30 s

	15%

	65%

	20%






	1 min

	10%

	40%

	50%






	2 min

	5%

	25%

	70%






	4 min

	2%

	18%

	80%






	10 min

	1%

	9%

	90%






	30 min

	—

	5%

	95%






	1 h

	—

	2%

	98%






	2 h

	—

	1%

	99%









Based on information published by Bangsbo et al, 2006; Bompa, 2006; Powers et al, 2008; Perroni et al, 2019.


Although all three energy systems must be well trained with and without the ball, the aerobic system provides most of energy during the game, being also essential for a strong finish of each half of the game. In addition, a well-developed aerobic system facilitates a faster recovery after games and between training sessions.




Table 1.3 Time needed for the restoration of the three energy systems








	Recovery process

	Minimum

	Maximum










	Restoration of muscle phosphagen

	2 minutes

	5 minutes






	Repayment of alactic oxygen debt

	3 minutes

	5 minutes






	Repayment of the glycogen oxygen debt

	30 minutes

	60 minutes






	

Restoration of muscle glycogen:


After intermittent activity


After prolonged nonstop activity



	

2 hours to restore 40% 5 hours to restore 55%


24 hours to restore 100%


10 hours to restore 60% 48 hours to restore 100%



	 






	Removal of lactic acid from the muscles and blood

	

10 minutes to remove 25%


25–30 minutes to remove 50%


60–75 minutes to remove 95%



	 









Compiled based on information from: Fox, 1984; Bangsbo, 2006; Bloomfield et al, 2007; Powers and Howley, 2011; Dolci et al, 2020; Perroni et al, 2019.


Energy System Analysis for Soccer


Soccer is an intermittent, high-intensity game. During the course of a game, players perform everything from sprinting, jogging, striding, walking, kicking, and jumping to making agile turns and quick changes of direction.


Generally, the higher the level of play, the higher the energy demands and overall stresses experienced during the game. However, playing in a high-intensity game is possible only if players dedicate adequate time to training and only if coaches design training around the position-specific requirements of the game.


The ergogenesis (proportions of energy systems used in sports) for men’s soccer has been estimated at 15% alactic, 15% lactic, and 70% aerobic, and 0.5 % alactic, 19.2 % lactic and 80.3 aerobic for women’s soccer (Perroni et al, 2019). Furthermore, a breakdown of energy system by position as well as the position specific motor characteristics required in soccer is suggested by table 1.4. Please note the differences in energy systems and motor abilities between most players and especially for mid-fielders and sweepers.


Table 1.4 Ergogenesis per position in soccer








	Position

	Ergogenesis










	Goalkeeper

	Alactic: 100%






	Sweeper

	Alactic: 30%
Lactic: 30%
Aerobic: 40%






	Fullback

	Alactic: 20%
Lactic: 30%
Aerobic: 50%






	Midfielder

	Alactic: 10%
Lactic: 20%
Aerobic: 70%






	Forward

	Alactic: 20%
Lactic: 20%
Aerobic: 60%









Compiled based on information from: Ekblom, 1986; Bangsbo, 2006; Bompa, 2006; Thorpe et al, 2017; Perroni et al, 2019; Bompa and Sarandan, 2023.


As already known, soccer players use all three energy systems during the game: alactic, lactic, and aerobic. With sprints in soccer lasting an average of 4.5 seconds, a good portion of the energy is supplied by the alactic system. When these sprints are frequently repeated during the game, phosphagen stores are depleted. Now the energy demanded is supplied by the lactic acid system.


Low glycogen levels among players are very common at halftime, and players often completely deplete their entire glycogen stores by the end of the game. However, if the demand of the game is low, postgame glycogen levels may remain at 15 to 20% of pregame levels. This is not the case for highly disputed games. Therefore, for optimal glycogen replenishment, to support their need for energy, players must consume diets rich in carbohydrates. This is even more important for players with a busy schedule (i.e., two or three games per week), since diminished glycogen stores reduce the capacity to play with high intensity for all games.




The glycogen restoration is not immediate. About 60% is restored in 10 hours, while full restoration takes about 24 to 48 hours—one reason soccer teams should not play more than two games per week. Ignoring these physiological realities could harm the players, resulting in high levels of fatigue, staleness, injuries, and even overtraining.


The institutions planning the schedule of soccer games should also consider the energy availability for all these games, levels of exhaustion, and the time necessary to replenish the energy. A good planning of soccer games will be highly respected by players and team owners. Equally important is to show some sensitivity towards the players and coaches regarding the stress they are exposed to and their need to relax, recover, and regenerate between games.


Travel Distance and Game Intensity


The distance covered per game is position-specific and may depend heavily on the rhythm and pace of the game. Highly competitive games tend to be more physically and mentally demanding. In some of these highly contested games, top players have been known to cover distances of about 10 km. Midfielders, the so-called engines of the team, usually cover more distance than other players—an average of 11 km per game. The longest distance run by a soccer player so far was a French player, Henry Duquette, who in 1989 covered 15 km in a single game and currently holds the record (The Health Journal, 2023).


Next in line are the forwards, who average 9.5 km per game, followed by fullbacks, averaging 8.5 km per game. Considering their specific tactical responsibilities within the team, one should not be surprised that, except for goalies, sweepers cover the least amount of ground—an average of 6 km per game. Of course, these values vary from game to game, depending not only on the pace of the game and levels of fatigue but also on the skill level of the players and varying climatic conditions.




Table 1.5 The average distance covered (km), mode of movement, and physiological demands for soccer players (by position), expressed as percentages per game’s intensity








	Position played

	Average distance covered (km)

	Mode of movement

	Physiological intensity per game






	Walking

	Jogging

	Striding

	Sprinting

	Other

	High

	Low






	Forward

	9.5

	2.5

	4.0

	1.25

	0.8

	0.95

	40%

	60%






	Midfielder

	11.1

	2.8

	5.0

	1.5

	1.0

	0.8

	50%

	50%






	Fullback

	8.5

	2.5

	3.5

	1.1

	0.6

	0.8

	30%

	70%






	Sweeper

	6.0

	2.1

	2.5

	0.6

	0.5

	0.3

	30%

	70%









Compiled based on information from Ekblom, 1986; Bangsbo et al, 2006 and 2014; Bompa, 2006; Bloomfield et al 2007; Hands and de Jonge, 2020.


Of the total distance covered, individual players performed at about 10% at maximum speed, with sprints varying from 10 to 40 m. If sprints and striding/cruising are considered together, higher-intensity running approaches 2.5 km. The rhythm of the game, the conditioning level of the players, and the air temperature and humidity are important factors affecting performance intensity. Games in hot or humid conditions tend to be played at lower intensity, but they experience increased levels of physiological stress.


The higher the league or level of play, the higher the game’s intensity. The intensity of a game is also reflected by the amount of weight loss (generally through increased perspiration) experienced by players during a game. Games played at a faster pace or rhythm or in higher temperatures or humidity tend to elicit greater weight loss. In temperate climates, such as those in northern Europe and the United States, weight loss per game can range between 1.5 and 2 kg per game. However, in warmer climates, such as those in the southern United States, South America, Africa, southern Asia, and southern Europe, dehydration levels can reach up to 5 kg during high-intensity games. This level of dehydration can severely affect speed and especially endurance (Thorpe et al, 2017).


Another indicator of game intensity is the lactic acid concentration in the blood, which can range from 8 to 12 millimoles. Games of lower intensity yield lower levels of lactate concentration.




Finally, heart rate can also be an accurate indicator of game intensity. Heart rate values for high-caliber players can often exceed 180 beats per minute (bpm) during a game. Depending on the pace of the game, the heart rates of highly involved players can rise to between 184 and 186 bpm 12 to 16 times in a single game, demonstrating the high levels of intensity to which a soccer player may be exposed (Bangsbo, 2014).


A Friendly Message to Fitness Instructors in Soccer


Strength and conditioning (S&C) coaches are enthusiastic professionals with diverse backgrounds. Some have a four-year college degree; others completed a certificate program from an online course or, at best, from a one-week seminar. The emphasis in these seminars is on exercises, though often the ones promoted in these seminars do not address the training physiology of soccer. Without a good comprehension of training physiology, S&C may not be able to maximize their talents. If you are a soccer coach seeking a strength and conditioning coach for your players, or if you want to become a strength and conditioning coach, keep in mind the following:


•Some S&C programs focus on teaching as many exercises as possible. However, quantity does not mean high-quality programs.


•Some S&C coaches have good information regarding exercises, but there is more room for the improvement of soccer physiology. Exercises without improved physiological adaptation to training will never assist you in increasing players’ physical potential.


•On the contrary, a lower number of exercises with a higher number of repetitions and sets results in higher soccer-specific physiological adaptation.


•Exercises are necessary only as a means to target the prime movers (the essential muscles needed to perform certain athletic/technical moves). Local physiological benefits, however, come from the training program, from the number of repetitions and sets.


•Knowledge of exercise physiology, particularly in the area of neuromuscular systems, is determinant in becoming a successful S&C coach. Do you want to be the best S&C trainer? Spend more time on sports physiology.


•Understanding the fundamentals of sport science and science-based training methodology is essential to effective training.




•The methodology of training young players, which is essential for the formation of future top players, appears to be an area of neglect and in need of diligent revamping. Improving youth soccer begins with information from biology, growth and development during the childhood and teen years, energy systems training, methodology of developing age-group motor abilities, sport psychology, and nutrition.


•Strength training is one area of training that is often misunderstood and improperly organized. Some of the gadgets and training methods promoted as effective are not validated by science (physiology, biomechanics). Maximum strength (MxS) increases the recruitment of fast twitch (FT) muscle fibers, the fibers so essential for the improvement of power, speed, and agility.


•Strong muscle contractions that bind together actin-myosin filaments are at the foundation of developing power, speed, and agility.


•Power, maximum speed, and agility increase only after a well-developed strength and power training. Therefore, it will be an error to expect your players to be fast and agile before you expose them to strength training, particularly maximum strength (MxS).


•Players are able to increase speed and agility only when capable of applying high amounts of force against the ground during the propulsion phase of the running step.


•If knowing a selected set of exercises is a necessity, knowledge of exercise physiology, particularly in neuromuscular physiology, is determinant in being a successful S&C. Do you want to be a successful trainer? Learn the fundamentals of exercise physiology!


•Only sports science and science-based training methodology can make you excel in the profession you love.


Have you ever timed the duration of the training drills that abound in contemporary fitness training programs without the ball? If you do that, you will find that the vast majority of the drills have a duration of only 4–8 seconds! In other words, the energy used in these drills is alactic (phosphagen) and you are targeting the energy systems that supply only 15% of the energy required during a game of soccer!


Technical coaches demand a high rhythm of the game throughout the 90 minutes. However, the training methods used in contemporary fitness training for soccer are far from being a guarantee that coaches’ expectations will ever be achieved.


Have you watched what is trained in contemporary fitness training for soccer? When are the energy systems trained to ensure a high rhythm of the game (lactic and aerobic)? If your fitness training without the ball is not addressing the dominant energy systems, how can you expect your players to be effective in a game with a duration of 90 minutes? With this type of training, you are not justified in demanding high and continuous rhythms of the game from your players.


A friendly suggestion to the stressed coaches:


•Maintain a positive team atmosphere of calm, confidence, and realistic optimism.


•Monitor each player’s health status regularly.


•Create a relaxing atmosphere for yourself as well.


•Remember: you are also exposed to a high degree of stress.


Commercial Trends in Training: Just a Consideration


Commercialism is the new game in town! It opened the doors to an elusive training methodology that in many cases does not meet the professional rigors of science and methodology. New gadgets are promoted by some sports industries with the promise that they improve speed and specific endurance, agility and strength, in spite of the fact that the resistance used during some exercises is so low that improving strength is an impossibility.


Resistance bands and stability balls are promoted to improve balance, strength, and proprioception, which improves athletic performance. Just because a player steps on a stability ball, it does not mean the result will be the improvement of leg strength. On the contrary, our suggestion for more sport-specific training is to examine the multitude of exercises backed by science, including our proposed training programs (parts II and III). Regarding the development of strength, power, maximum speed, and agility, a trainer must incorporate those exercises proven to improve player performance.




We strongly suggest that every training enthusiast participates in the process of improving the quality of training by adhering to the fundamentals of exercise physiology, biomechanics, and methodology of training.


Fitness training in soccer is already dominated by commercial trends, in spite of the fact that some suggestions are clearly contradicted by the physiology and methodology of soccer. Ultimately, the onus is on the expertise of the soccer professionals, who have made soccer the most popular sport in the world. Therefore, please analyze the difference between scientific information and the promotions made on the market and draw your own conclusions.




Constant progress, from high technology to soccer training, is a desirable human endeavor, but to promote inadequate training concepts is not. This is why some of the newly promoted methods and gadgets in soccer training do address mostly the form or architecture of a drill, without improving the fitness level of players or the physiological needs of soccer, such as cardiovascular, respiratory, and the neuromuscular systems.





Conclusions


The above analysis of the soccer game has two major purposes:


1.To penetrate into the most intimate elements of the game, particularly the physiological details of soccer training, and


2.knowing this information, to motivate you to organize your overall fitness program to ready your players for what is expected of them during the game.


Please consider that the most important aspects of training you have to dedicate time to are:


•The time spent on high intensity was around 5% per game (Morgan et al, 2014; Ade et al, 2016; Dolci et al, 2020). Yet, almost all the time dedicated to fitness training without the ball is of short duration (4–8 seconds) and which is supposed to be of high intensity! Why spend most of the time for fitness training on an activity that is only 5% of the total time of a soccer game? When is the remaining 95% trained?


•Forty-five percent of total sprints are for >20 meters. How often do S&C instructors train the players to be effective for that distance?


•Distance travel has to be duplicated in training to ensure your players will be ready to be an effective player not only in the first half of the game but also for the second part.


•It is necessary to comprehend the proportions of energy systems (ergogenesis) required during the game and to train them during the preparatory phase. In this way, by training the players to cope with fatigue during the workouts, your players will be ready to reproduce it during the game.


•The dominant energy system in soccer is aerobic: 70%. The balance is 15% for the phosphagen (alactic) and the remaining 15% comes from lactic acid (glycolytic energy system). Therefore, concentrate on the physiology of soccer training and the dominant energy system used.


•A friendly suggestion to both the technical and fitness coaches: for the best benefit of your team, you have to closely cooperate in every aspect of training. Soccer coaches should try to learn and effectively understand the scope of fitness training with but also without the ball. You should know what is effective for your players and what is not. Always scrutinize the type, methods, and exercises used in fitness training without the ball. You should also analyze the work done by your players and quantify it. Evaluate it. Both types of soccer training, with and without the ball, result in fatigue. Evaluate the level of fatigue and apply the best methods to assess it and recover between training sessions and after games.
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