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Physiology 
The physiological demands of a box to box midfielder at elite level football.
Introduction 
This essay is a look into the specific physical demands that a box to box midfielder has to achieve to be able to compete at the elite level of the sport. The sport has many different positions and roles, and the different positions require different body types, levels of strength, speed, agility, co-ordination, cardiovascular endurance and power. This essay will identify the main physiological attributes that are essential for the position of a central box to box midfielder. Football is a team sport where two teams play against each other to score goals and defend their own goal. ‘Football is a complex and exhaustive team-sport requiring a high level of tactical, technical, and physical ability to succeed.’ (Dolci, Filippo MSc, physical and Energetic Demand of Soccer) Each team is comprised of 11 on field players consisting of one goalkeeper and ten out field players, all with different positions and roles,  ‘During a competitive match a random combination of explosive and powerful activities, together with technical and tactical gestures, is performed in an intermittent manner over a ninety minute game.’ (Spiteri, Tania PhD2. Physical and Energetic Demand of Soccer: June 2020) The ninety minute game consists of two halves both 45 minutes each and some matches have extra time after the two halves.  
Body
On average ‘The typical distance covered by a top-class outfield player during a match is 10 – 13 km, with midfield players covering greater distances than other outfield players.’ (Mohr et al., Citation2003) However, most of this distance is covered by walking and low-intensity running, approximately 70% of the full match, which requires low cardiac output and uses the aerobic system, the aerobic system can supply energy for a long period of time, which means it is a sustainable source of energy that footballers utilise, the aerobic system utilises fats, carbohydrates, glucose and proteins, meaning it is a slow burning energy system that is sustainable for a lengthy period of time, however it is only effective at low to moderate intensity. which means the other 30% is fast paced explosive sprints and quick changes of direction, ‘elite football players perform 150–250 brief, intense actions during a game’ (Mohr et al., 2003) indicates that the rate of anaerobic energy turnover is high during periods of a game.  which all require ATP, ATP (adenosine triphosphate) is a chemical reaction that is used for fast bursts of energy causing a surge of speed and power, however the ATP system isn’t a sustainable source of energy as it is only lasts a few seconds, this means the ATP system is used for quick changes in direction and acceleration which is essential for a box to box midfielder as they have to keep up with play and changes in possession.  
The average height of a midfield player (169.4cm) is shorter than any other position on the pitch, as shown in figure 1, this is because midfield players need to have a lower centre of gravity as they need to be able to change direction quicker than any other player as they have to attack, defend and be able to move with the ball at fast speeds. Mid fielders generally have the smallest stature as there lower body fat percentage (8.4+2.9) is essential for being as agile as possible and this aids with balance and agility. ‘most maximal accelerations do not result in speeds associated with high-intensity running but are still metabolically taxing’ (Osgnach et al., 2010). Furthermore, it has been demonstrated that players in the FA Premier League make about ‘700 turns in a game, with around 600 of them being 0–90 degrees’ (Bloomfield et al., 2007) this shows the advantage of being shorter and more nimble as players with lower body fat will be able to turn faster which is such a major component of the game. 
Figure 1 shows midfielders are the slowest at sprinting over a five meter distance, this is because un like defenders and strikers they don’t need to be able to be that split second faster because they aren’t as involved in the final third of the pitch where sprinting onto a ball is more imperative to sprint past a defender, because of this it is expected that a midfielder would have less anaerobic capacity than a defender or striker, but might be more agile and have greater balance. anaerobic glycolysis involves a number of complex reactions, therefore its not as fast reacting as the ATP-PC  system but it produces more energy, because there isn’t any oxygen glycogen is not totally broken down, which causes lactic acid to be formed. ‘ATP is produced via three different mechanisms ATP- PC, phosphocreatine system, the glycolytic system, or the oxidative system.’ (Hrastnik B P-77 Physiological changes during exercise 2016) Other than goalkeepers midfielders also have the slowest twenty meter sprint however they do travel the longest distance of any other player on the pitch, meaning they need to recover from sprinting as they are very rarely standing still as opposed to strikers, defenders and goalkeepers. Sprinting requires repeated muscle contractions with ATP needing to be replenished from other fuel sources, initially these sources of fuel are in the muscles, they include ATP-PC system, and the anaerobic glycolysis system, the creatine phosphate and ATP stored in the muscles enable maximal effort for five to ten seconds. 
Football is a sport where the aerobic energy system is highly taxed with average and peak heart rates around ‘85% and 98% of maximal values,’(Reilly & Thomas, 1979) vo2 max is the maximum or optimum rate at which the heart, lungs, and muscles can effectively use oxygen during exercise, used as a way of measuring a athletes individual aerobic capacity. Maximal oxygen uptake or VO2 max is closely related clinical ‘correlate cardiorespiratory fitness are key determinants of both elite performance in endurance sports and mortality in the general population’ (Pedersen & Saltin, 2015).figure 1 highlights midfielders having the highest relative oxygen uptake.  
Players will have different somatotypes depending on what position they play in and their different body type will determine what type of player they are, because different somatotypes have different characteristics and limitations, there are three different somatotype categories, these are, ectomorph, mesomorph and endomorph. The ectomorph body type is characterized by long, thin muscles and limbs and low fat storage and are slim. ‘Ectomorphs are not predisposed to store fat or build muscle’ (Patwardhan, Mutalik, and Tilu, 2015). The mesomorph body type is predisposed to build muscle, but not store fat. They tend to be strong and solid, not overweight or underweight. Their bodies are more rectangular in shape with an upright posture. ‘Mesomorphs typically have an even weight distribution, muscular arms, legs, chest and shoulders.’ (Patwardhan, Mutalik, and Tilu, 2015). Finally Endomorphs are characterized by increased fat storage, a wide waist, and larger bone structure. Midfielders averagely fall into the ectomorph and mesomorph because they don’t need to be carrying around extra weight as they cover the most amount of distance on the pitch and having a higher body fat percentage wouldn’t be advantageous, as opposed to defenders who are normally heavier and taller and fall into the endomorph bracket, as shown in figure 1 the average height of defenders is 177.2cm and midfielders being 169.4cm, it is also less important for defenders to have greater muscle mass as they don’t need to provide as much power as other positions, because midfielders don’t need to jump for balls as much because most of the time when the ball is near them Is on the floor and they need to be more technical and agile rather than explosive and powerful. 
Conclusion 
To conclude elite level midfielders have to have a specific level of fitness in order to be succeed at ahigh level most importantly aerobic fitness, enabling them to not become fatigued as they need to keep moving for the whole ninety minutes at a consistent pace. Midfielders also need to be ether an ectomorph or a mesomorph, depending on the individuals playing style and characteristics, this is because midfielders need to be shorter and have a lower body fat percentage allowing midfielders to be more agile in order to make the necessary changes in direction to keep up with the fast paced match.  Because of the distance midfielders run during the game it is imperative that nidfielders need extremey good aerobic function and heart function.
Figure 1 (The Journal of Strength & Conditioning Research23(7):1947-1953, October 2009.)
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