Physiological demands of a central defender in football

In this assignment, a short introduction to football is defined, with information about the physiological demands of a central defender will be explained, as well as if a central defender’s role in elite football is more demanding than other positions on the field. A short description for the following energy systems will be included in the assignment, anaerobic, aerobic, muscular strength, speed, and agility. 

Football also known to other countries in the world as soccer is played by twenty-two players, with two teams of 11 v 11. Ten players are outfielders and the other is a goalkeeper, the purpose of each player is different due to the number of positions in the team. As mentioned before there is a goalkeeper, followed by defenders, midfielders, and forwards, each of these positions require different tasks or tactical roles depending on the style the team plays. Football is played with a ball, and the main purpose is to kick or header the ball into the oppositions goal. The gaols are set up by two posts with a connect bar on the top, known as a crossbar. Football matches have 90-minute games with two 45-minute halves, additional time can be added due to either teams time wasting, or through injuries. 
 
In football there is a very high physical and physiological demand a player is required to achieve, due to the amount of running, changing directions as well as the skills needed to perform at the highest level. According to Goncalves et al (2013), the physical demands of a defender would present high and low intensities closer to a team’s average total running distanced covered, this is because a defender’s role is different to a midfield or a forward’s position. Due to less distance covered in a match, a defender has more recovery time with less amounts of maximal sprinting. 

Central defender is the one position that has no effect of physical decline due to players in this position having acquired experience in match knowledge, anticipation, and tactical awareness. The peak performance for a defender is between the ages of 25-27 years (Zhou, C et al., 2020). 

Breaking down the energy system that is needed for football according to Goktepe, A.S., (2007), can be defined as the ability to move. The metabolic processes in the human body use chemical energy, Adenosine triphosphate ATP is a source of energy used for muscle contractions. During football matches muscular glycogen is an important production. Football exerts a strong demand on the muscular and hepatic glycogen, this is because players change speeds and develop technical skills during games. The energy expenditure during a match for an elite football player during a match has been estimated around 5700 kJ for a male weighing 75 kilograms and a maximal oxygen intake of 60 ml.kg.min (Reilly, T., Bangsbo, J., and Franks A., 2000). The Metabolic pathways during a competitive match are aerobic and the metabolic responses encountered during endurance exercises. 

Aerobic performance is determined by aerobic power, according to Reilly, T., Bangsbo, J., and Franks, A., (2000) who states that these two components reflect on the ability to produce aerobic energy at a high rate. Aerobic capacity is the ability to sustain an exercise for a long period and is similar to endurance. Anaerobic power represents the highest rate anaerobic energy releases, while anaerobic capacity reflects the maximal anaerobic energy production an individual can obtain in any exercise that is performed to exhaustion (Reily, T., Bangsbo, J., and Frank., 2000). At the time of the research by Reily, T., Bangsbo, J., and Franks, A., (2000) the test to measure mean power was by means of a 30 second cycle or treadmill run, but according to Jaafer, H. (2014) using a Wingate test is the most extensively used test for assessing human muscle capacity to generate power from the anaerobic energy system. The Wingate test consists of 30 second all out cycling on a cycle ergometer.

In the English premier league data has been collected to show how demanding the sport is physically on players, this did not include high intensity running and short accelerations. Players in the premier league would turn 700 times in a game, 600 of these turns would have been at an angle of 0-90 degrees. Players would be involved with the ball 110 times. 
A central defender would need to tackle, jump, and win headers, the vary of positions in top level for these actions would be from 3-27 and 1-36 based on the position style. For a central defender in the Spanish la Liga compared to the English premier league, the Spanish defender would have headed the ball on average 5 times, were as in the premier league a defender would have had 15 headers on average. (Bangsbo, J., 2014)

During tactical plays such as corners freekicks or throw ins, central defenders need to be quick and active to either anticipate a pass or tackle an attacking player. Defensive players in the Spanish la Liga ran a greater total distance in high intensity then that of an attacking player.  When sprinting, la Liga players covered more of the total sprint when in possession of the ball then without. In the premier league the total distance covered sprinting had no contrast to having possession or not. (Bnagsbo, J., 2014) 

There are different characteristics for different players in football, central defenders as stated before are required to perform lower levels of intensity. To determine what physical levels each player can reach tests for aerobic, anaerobic, muscle strength, speed, and agility are completed. According to Pramanik, 2022 when testing for aerobic capacity of a central defender the use of a Yo-Yo test can be ideal, with the scores being lower than other positions. It is important to note that physiological factors of different players can be due to genetics or different training styles. central defenders have a lower VO2max compared to other positions in football, VO2max is the amount of oxygen consumption during physical exertion.

When talking about endurance performance according to Bangsbo, J., & Michalisk, L., (2002) states that the blood lactate is the response during submaximal continuous exercise. Central defenders blood lactate concentration would be lower than midfielders and full backs due to these positions running more. 

Muscle strengthening is important part of an elite footballer’s life as this helps improve the movement patterns needed in football. The lower limbs of the body are important to strengthen such as the quadriceps, and hamstrings. The quadriceps are used concentrically when passing, kicking, or jumping, and the hamstring are used eccentrically to decelerate and stabilise the knee during movements (Pramanik, 2022). This is further backed by Bangsbo, J (2014) who states strength is a powerful predictor for performance during a match which involves kicking, jumping, changing speed, and changing directions. 

In football short sharp sprints are important qualities to have, this allows players to move quickly in burst to either try kick, tackle, or defend against opposite teams. Acceleration can be described as the rate of velocity which allows a player to reach maximal speed (Kaplan et al, 2009). Agility is the ability to change directions and stop, as well as start quickly. When comparing elite players to amateur players, elite players have a higher level of acceleration and agility then that of amateur players. According to Kaplan et al (2003) the percentage of high-speed actions completed in a football match is only 11% of the total amount of distance covered in the whole game. This is further back by Bangsbo, J., (2014), who states that the majority of the distance is covered by walking and low intensity running. The comparison between high level of international players and amateurs has been computerised with motion technology, the conclusion was that high level players performed 28% more intensity running (2.43 vs 1.90km) and 58% more sprinting (650m vs 410) than that of low-level players.  

Body composition has a key physical attribute in football, this can determine the levels of physical fitness. Excess fat can put players at a disadvantage as the weight against gravity can make players run slower and lack height when jumping. According to Arden & Spector, (1997) lean mass and bone mineral mass is important for speed, strength, and power and one of the most important factors for high level athletes’ injury prevention. 
In a journal article by Sutton et al (2009) compared the body mass between different positions in football found that central defenders had heavy bone mass and were taller than that of forwards and midfielders by 3cm. 

Fatigue during games can be towards the end of the game, the first half compared to second half distance converge is lower due to fatigue from high intensity running. This is not only shown in elite level footballers but as well as lower level footballers. The energy demands during games have been conducted by Jens Bangsbo (2014) who states that the aerobic system is highly taxed with average and peak heart rates of around 85% and 98% of maximal. During the game core temperatures would be around 39-40 degrees Celsius. Bangsbo et al., 2001 states that during a game a player’s heart rate is rarely below 65% of heart rate max, this means the blood flow towards leg muscles that are actively moving is higher than that at rest. The rate of oxygen uptake can be changed by intense interval training. (Krustrup et al., 2004)
Developing fatigue due to a depletion in glycogen from prolonged intermittent exercise has been associated with a lack of muscle glycogen. Elevating muscle glycogen before prolonged exercises by means of a carbohydrate diet can elevate performances during intermittent exercise (Bangsbo, J., Mohr, M., and Krusturp, P., 2006).

When competing at the highest level of football like the premier league or Spanish la Liga, physical fitness is not the only factor that can help improve an athlete’s chances of performance, as stated by Hulton et al (2022) the amount of energy expenditure is important, training sessions, strength and conditioning and individual programmes become important to evaluate energy expenditure. When measuring resting metabolic heart rate, it is important to note the time and equipment that is needed in a lab setting to accurately calculate the values. Cunningham equation is noted to be the best formula to use with error values of 284 kcals.


To conclude this research, a central defender’s position is not as demanding as other player positions such as a forward or midfielder. The role of a central defender does not need them to have a high level of Vo2max as the time spent running is lower, the recovery time for central defenders is greater but the tactical awareness is needed to anticipate when to tackling and kicking the ball away from their own goal. The need for strength and agility is a key factor to either keep the ball from other players or tackle them, with agility being needed to change directions quickly as opposition players are trying to get past them. Lower limb strengthening is a key factor to improve not just the physical aspects of football, but the physiological demands football has on players. It is important that the physiological demands are acknowledged and improved, to understand how demanding the position or sport is at elite level, but without any skill or football tactical awareness the chances of being successful are not high. 
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