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Introduction
Soccer is a sport requiring high levels of physical fitness. It is one of those rare games, which demands not only speed but also agility, strength, power and endurance. Players at top levels can run over 14 km in a game whilst not forgetting the frequent accelerations, decelerations, changes of direction and jumps they must undertake. 
Fitness is important at all levels of the game, whilst being essential for top level players, it is What is Physical Fitness

Fitness may be described as a set of attributes that an individual has or has acquired which help in their ability to perform physical activity. The diagram below (Fig 1) outlines the general components, which make up and are required for physical fitness in sport. Mental fitness and diet could be included but the diagram refers to the main components of fitness, which require physical activity and which bring about physiological changes in the body.

	


Fitness as mentioned earlier is based on the attributes an individual has, meaning what he is born with or has acquired, in other words through training. Thus, performance is influenced by inherited abilities (genetic) and training status. An individual who is "naturally gifted" will still need proper training to make the most of their talent.
Different sports require different fitness components. Football players must be able to perform prolonged intermittent exercise (endurance), exercise at high-intensity, sprint, and develop high levels of power (force) when kicking and tackling. Good levels of agility and coordination are also necessary and distinguish between elite and average players.
During a game the exercise intensity varies continually thus fitness training should be as realistic as possible. Training should also involve regular use of the ball as this will not only help develop the specific muscles involved in match play, but also improve technical and tactical skills and help keep players interested. Coaches such as Marcello Lippi formerly at Juventus, are big believers in individual fitness programs as every player has different needs. This is important as well when training women and youth players.
Fig 2 details the major components involved in football specific training.
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Principles of Physical Fitness

In all the different components of fitness mentioned above, there are certain basic principles that apply to football fitness training.
Frequency - Refers to the quantity of training sessions during a defined period of time, often a week. For example, a professional player may train twice a day, 5 times a week.
Intensity - Can be simply defined by how hard a player trains. Too much exercise can lead to injury and fatigue whereas too little will not have enough of an effect. Elite players can train longer and harder than players at a lower level. Intensity is often based on the number of repetitions and how many exercises/sets done. It is linked to the principle of progressive overload.
Progressive overload & duration - Training programs should stress the players’ physiological mechanisms enough to cause an improvement in the desired area. This means that working on the same fitness programme for a long time will not bring about improvement. Therefore, training status will only be bettered by gradually increasing the load that the body is working against. Incorrect overload may bring injury and demotivation due to over-zealous targets. The duration is the time spent in a training session and is dependent upon the sport and individual.
Type of exercise & Specificity - All training sessions and types of exercise-undertaken need to be designed for the specific demands of the sport, the position being trained for and the individual needs of the athlete. 
Reversibility - "Use it or lose it!" What is gained through training will eventually be reduced or lost if exercise is stopped or reduced. A sufficient level of general activity should be planned during periods of inactivity (Injuries - if possible, time away from home or during the summer break).
Recovery (detraining) - Needs to be carefully monitored. Too greater recovery periods will lead to the benefits being lost or too shorter recovery time can lead to over training again resulting in injury. Training provides the stimulus for increased performance but it is during the recovery when the bodies’ physiological mechanisms for improvement are implemented.

Conclusion

The performance potential of a football player can be improved by fitness training, which is generally divided up into aerobic, anaerobic and specific muscle training. Other factors that are important to a players' progress are his genetic background, diet and mental fitness. Improvements in performance depend upon the training methods used. Frequency, intensity, progressive overload, type of exercise, & specificity and recovery all play a part in determining performance.

Flexibility refers to the range of movement about a joint. The flexibility of a joint is dependent upon the extensibility (ability to extend without causing tissue damage) and elasticity (ability of muscle to return to its original size and shape after being stretched or shortened) of the structures surrounding it (e.g. the ligaments and fibrous joint capsule).
Joint flexibility is an important factor in the performance of skills and especially in injury prevention. Testing flexibility can help diagnose if the player is at risk from injury. Soccer players at all levels are often shown to have poor levels of flexibility, especially in the hamstring and adductor groups. Indeed, a specialised flexibility program undertaken by Swedish professionals was found to reduce the incidence of injury. Players may focus on strength training and do not strike a right balance between strength development and flexibility.
Isokinetic machines are often used to test muscle function in soccer players and can be useful in predicting muscle injuries - e.g. muscle imbalance where one leg is stronger than the other and differences between different muscle groups in the same leg e.g. hamstrings and quadriceps. Soccer players often suffer from muscle problems and their underlying causes can be determined and a specific stretching program introduced. Range of movement can be measured using a goniometer or through a battery of field tests (sit and reach test for hamstrings, Gaenslens test for quadriceps, shoulder lift test for goalkeepers...).
It is imperative that stretching routines are developed and become a permanent feature in training programs as well as for warming-up. Player mobility and stability can be improved as well as having a positive effect on strength and speed. Increased joint flexibility will help the body parts to work over a greater range of movement and therefore generate greater force and speed. Difficult technical movements such as bringing down a high pass will also be improved. Furthermore, it may help relax the mind, tune up the body, reduce muscle tension and generally make the body feel more relaxed.

Guidelines & Methods for Soccer Flexibility

There are various guidelines and methods to ensure that a player gets the most out of his stretching program, both from a fitness and health point of view.
Guidelines:
- Individuals vary greatly in their degree of flexibility and should measure progress against their own standards and initial state of flexibility. It's neither a competition nor a race...
- Never carry out stretching when carrying or if you suspect you have an injury.
- Undertake low-intensity exercise before any stretching routine. Light jogging for 10 minutes will get the blood flowing into the muscles to warm them up to increase their stretching potential and decrease the chance of injury. 
- A stretching program must be soccer-related and cover the game requirements.
- Your stretching session should involve a set routine, for example from head to toes. Be systematic in your approach.
- When stretching a muscle, there is a point in the movement when the player feels he cannot go any further. This is the end position in the range of movement. Try to know what your body is telling you and do not try to induce pain. Controlled tension is the key and avoid the "no pain, no gain" philosophy! 
- After the initial low-intensity exercise, a light 5 minute stretching routine (sub-maximal easy stretching) including 10-15 stretches can be undertaken, concentrating on the major muscle groups. Each stretch may be held for about 15-20 seconds. Remember that stretching has to be done gradually from low to high intensity. Static stretching (see below for description) should be used.
- Breathing habits should be quite normal and relaxed, do not hold your breath, as this will increase body tension.
- Undertake another light session of running, easy rhythmic jumping exercises and some very light easy ball work before moving onto a further full stretching session (maximum stretching or development stretch). Here, proprioceptive neuromuscular facilitation (PNF) or ballistic stretching may be introduced (see below for description).
- It is generally recommended that each flexibility exercise be repeated three to six times and that the stretched position be held at least 15 seconds and no longer than 50 seconds. Always come gradually out of the stretch. 
- For maximum results flexibility exercises should be held daily for six to eight weeks at the initial stage of a flexibility program. A certain level of achieved flexibility may be maintained with as little as two or three weekly sessions using three to four repetitions of 10-30 seconds each.
- Make sure that your technique is correct and observed through the presence of an experienced coach or players enjoy your stretching and try to learn new exercises.
Methods (Types of Stretching)
There are three main forms of flexibility training: static stretching, ballistic stretching and Proprioceptive neuromuscular facilitation (PNF).
1. Static or slow-sustained stretching - the muscle is stretched to the point of mild tension and held for a length of time in the stretched position. There are two types of static stretch: Active which involves the individual player completing the stretch and Passive where the player initiates the stretch but is helped in the final part of the stretch by another player. A simple static stretch for football involves sitting and touching your toes to work the hamstrings.
2. Dynamic or ballistic stretching - the muscles are stretched through using bobbing or bouncing movements at the end of the range and building up a momentum. Often used by athletes such as sprinters and throwers. In soccer a specific example being repeated high leg kicks.
3. Proprioceptive neuromuscular facilitation (PNF) a maximal contraction of the muscles to be stretched - followed by relaxation of the same muscle - then contraction of the antagonist muscle (opposite muscle) or the use of a partner to assist the stretch. A PNF stretch for football involves laying on your back, raising your straightened leg towards your head and a partner gently pushing forwards on the leg to stretch the hamstring.
Which Flexibility Training for Soccer?
Static stretching is very effective in improving flexibility and is generally recommended for soccer players as it involves holding a slow maintained stretch, which encourages the muscle lengthening to occur. Static stretching is just as effective as ballistic stretching in producing gains in range of motion. It is also preferable to ballistic (dynamic) stretching because of the latter often being associated with injury. Ballistic seems to help maintain the existing range of movement but does not improve the length of muscles involved. A stretch reflex is initiated triggering a transitory lengthening of the muscles, which may lead to a build-up of muscle scar tissue therefore losing elasticity (there is a danger of exceeding the extensibility limits of involved tissue). Ballistic stretching tends to elicit pain and soreness both during and after exercise. Ballistic movements should not be included in a stretching session but may be part of the training program. 
While the PNF is believed to be the most effective flexibility development method as the initial muscular contraction allows the muscle to be stretched further, its drawbacks are a need of a helper or apparatus, a longer period of time and a higher degree of pain for success.

Fitness – Over training and Soccer

Introduction

The physical and mental demands placed on soccer players can eventually lead to diminished performance. Heavy and prolonged training may bring about what is known as over training syndrome, staleness or burnout. Furthermore, too many games within a short period of time can also lead to poor performance and increase the chances of illness or injury. This article looks at the reasons behind over training, the various symptoms as well as preventing or recovering from this syndrome.

Over training Syndrome – Causes

The principle of training overload is essential for improving fitness. The biological mechanisms in the body respond to a training load by adapting their capacities to meet this stress. This process may cause a relatively brief drop in performance, followed by a full recovery or improvement in performance (adaptation or super-compensation). Training status can only be further improved by increasing the load that the body is working against. Thus, the sequence of load-fatigue-recovery is extremely important. A player suffering from the over-training syndrome experiences long-term under-performance and chronic fatigue, this despite continuing or even increasing training load.
Over training occurs when the recovery is inadequate and the player continues to train beyond their body's ability to recover. Further physiological adaptation to exercise stops and when the player tries too hard to improve performance, the stress and physical trauma experienced is faster than the body can repair the damage. In chronically over trained athletes a decline as much as 15% in physical performance is not uncommon. The main causes of over training can be listed as:
Energy depletion - Inadequate carbohydrate intake over a prolonged period of time (glycogen depletion) can cause fatigue. Lack of adequate protein, vitamins and minerals and insufficient fluid intake can all affect energy levels and the body's capacity to regenerate. This is particularly important when exercising in hot conditions. See our nutrition section for further information.
Anaemia (Iron deficiency) - Blood tests can reveal a lack of Iron intake, which leads to a poorer oxygen carrying capacity in the blood. This reduces aerobic capacity and leads to quicker and greater fatigue.
Training - Inadequate recovery time between training and matches will not allow the body's regenerative processes to take place. Also, excessive high-intensity training, sudden changes in exercise load (intensity, frequency, duration...) or intense strength training may cause problems.
Injury - Overuse injuries can occur and reduce performance capacity. Hard grounds, incorrect pre-season preparation as well as stressful training methods such as plyometrics may all lead to insufficient repair of muscle tissue.
Stress - Hard training and frequent matches increase the production of stress hormones such as glutocorticoids. These affect the immune system and leave the body open (especially straight after intensive exercise) to illnesses of the upper respiratory tract (colds, glandular fever)
Psychological & social factors - Various factors such as loss of drive, motivation and confidence as well as anxiety can lead to psychological staleness. Tedious training programs may not help matters. Players who feel they are not achieving their goals can try even harder and increase the risk of over training.
Insufficient sleep and not enough rest can also play a role in leading to over training. Fitting frequent competition and travel around one's lifestyle (work and family commitments) may lead to problems due to insufficient time spent in recovering correctly. 
Age & gender - Younger and inexperienced players are susceptible to over training because of their lower tolerance to strenuous training or frequent matches. Older players may simply struggle due to their age. Female players may also need to be carefully monitored for signs of burnout.
Over training Syndrome – Symptoms

An over trained individual suffers from prolonged mental and physical fatigue and will under perform in both training and competition. Fig 1 shows the three major effects resulting from over training
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We can see that both physiological and psychological problems may occur which will lead to diminished performance levels. The player will struggle to keep up with the squad, require a greater amount of time to recover and their technical skills will suffer. The various physiological symptoms may be described as:
Elevated morning pulse rate heart rate at rest, during and after exercise
- Fluctuations in blood pressure
- Increase in number of injuries 
- Chronic muscle soreness or weak-feeling in muscles 
- Weight loss or fluctuations
- Appetite loss
- Gastrointestinal disturbances (diarrhoea and nausea) 
- Frequent and increased susceptibility to infections and illness
- Excessive sweating 
- Chronic fatigue 
- Hormonal changes, e.g. cortisol-testosterone ratio
- Headaches
- Menstrual irregularities

As well as these physiological factors, the player may show both emotional and behavioural symptoms. These are listed below:
- Poor concentration
- Decreased self-confidence
- Apathy 
- Insomnia
- Inability to relax 
- Loss of purpose, energy, competitive drive, enthusiasm, 
- Poor attitude, confusion and lack of interest
- Feelings of helplessness and being trapped in routine 
- Emotional instability and mood changes (irritability and anger)
- Loss of libido
- Increased anxiety and depressive feelings

The chronic fatigue experienced by over trained soccer players is linked to the stress placed on the central nervous system. There are three major stages in this process. Firstly, the alarm phase is where an athlete may sense and feel they are struggling. When the stress is maintained, a resistance phase occurs where the body tries to cope and adapt. If the over training can be caught in this stage then damage can be reduced. However, if the stress is presented too often the body moves into an exhaustion phase where it can no longer can or adapt. 
Although there is no single one physiological or psychological component to indicate over training, the symptoms when considered together give a fair idea that a player is either suffering from over training or is approaching this stage.

Avoiding Over Training 

As mentioned earlier, unfortunately, there is no quantitative test for measuring over training. However, various measures may be used. Cardiac testers are useful, as heart rates in over trained players tend to be greater at rest, during and following exercise. Physiological tests in the laboratory or in the field may show decreases in physical performance (e.g. lower VO2 Max). Blood tests can reveal hormonal differences. A good marker is the testosterone-cortisol ratio. An increase in cortisol (involved in the body's breakdown processes) or a reduction in testosterone (building up processes) may be shown by an over trained individual. 
Psychological profiling by sports psychologists may be useful in determining mood changes. Indeed, if a player notices that he or she is becoming less motivated or confident, and then a short break might be in order. The player can even keep a logbook of how they feel from a physical and mental point of view. This can indicate the warning symptoms mentioned earlier and prevent the athlete from continuing and eventually burning out.
Otherwise, one of the best ways to avoid over training is to listen to your body and know one's own limitations! Some players never know how to say enough is enough and ignore the warning signs discussed earlier in this article. The following guidelines can help prevent over training.
Training load - Avoid sudden increases in training load. New or more strenuous sessions must be implemented gradually, e.g. strength training. Also, the quality of your training load is more important than the quantity. For example, good warm up, correct training techniques only finish what you set out to do and a cool down session help reduce the risk of injury.
Training strategies - Variation in your training will help both physical and mental processes. Similarly, careful and optimal planning of training schedules and strategies will be beneficial. Setting realistic goals to aim for is extremely important. Top athletes may undergo tapering training where they slowly "peak" just before major competition or matches. Peaking too early can lead athletes to over train in order to maintain this level.
Rest - Rest periods are as important as the actual training itself. The physical processes in the body need time to adapt to exercise. Ensure rest days at regular intervals. If the player notices that their performance is no longer improving or drops and they are neither ill nor injured, then a recovery period may be needed.
Nutrition - Correct eating habits are vital in ensuring peak performance. A varied and interesting diet covering the required needs in carbohydrates, protein, fats, vitamins and minerals is of paramount importance. For more information on nutrition. One interesting method is nutritional tapering. To achieve peak performance athletes may reduce their training volume and significantly increase carbohydrate intake several days before competition. The aim is to provide time for muscles to resynthesise glycogen to maximum levels & allow them time to heal from training damage. Between 3-7 days seems adequate.
Towards the end of the season, a team may have to play several matches within a short period of time. The time between games must allow optimal recovery. This can be achieved through using the above guidelines. Light, regenerative exercise, good nutritional habits, plenty of rest and close surveillance of the player's health can all help maintain performance levels.
Recovering from Over Training

Generally, recovery from over training can take anything from three weeks to three months depending on how severely over trained the player has been. A full recovery involves: physical recovery - where all physiological symptoms have vanished (muscle soreness, injury, reduced heart rate...) and psychological recovery (more confident, motivated, relaxed...).
Firstly, having stopped all exercise, it may be advisable to check for medical problems such as injury. If no medical factors are involved then there are two major methods to recovering from over training: 

Rest - Taking several weeks off can be very beneficial (e.g. 2-4 weeks). Players should relax, perhaps take a short break in the sun and enjoy themselves! However, they must be careful with their nutritional habits not too put weight on. Players may want to use regenerative techniques to aide their recovery - massage, hydrotherapy and stress management methods such as relaxation. Only when they are fully rested should players begin to train again.
Exercise -A player recovering from over-training syndrome should begin with very light, low-intensity training, and build up gradually (perhaps only when they want to and only for as long as they feel comfortable). Avoid weight training, plyometrics and keep strenuous speed training to a strict minimum. A common mistake is to try and resume training at the level prior to stopping. 
Players should aim for steady progress, achieving their normal training level after six to 12 weeks. However, once the player starts to feel near to their top form, it is still advisable not too over do it and plan and keep track of their training performances. If at any time the over training symptoms recur, stop or significantly reduce training - A relapse will take even longer to recover from. 
If a player has also suffered from injury or illness, this may complicate the recovery phase. The techniques and means used in curing injury/illness are beyond the scope of this article. However, the player must consult qualified medical staff and coaches who are best placed to advise on the recovery process (injury management, training)

Conclusion

The level of performance in competition and the ability to train of an over trained soccer player will be decreased. There are numerous factors, which can lead to over training syndrome although these can be avoided through employing good training methods and continually monitoring health and progress. However, if over training does occur, then a carefully planned recovery period must be undertaken to ensure a quick and safe return to full health.

