Introduction 
The physiological demands of an elite football player are very high based on the demands needed to participate in a football match and/or training. In a full 90-minute match an outfield footballer is estimated to run 11 km, according to Bangsbo, J. and Michalsik, L (2002) other energy demands are based on activities such as acceleration, jumping, change of direction, deceleration, and static muscle contractions. Aerobic, anaerobic, and endurance are all physiological demands needed for an elite football player. 
Breaking down the demands for aerobic performance, which is determined by aerobic power and aerobic capacity, these demands and then characterised by VO2max, which is a capacity that allows exercise to be prolonged Bangsbo, J. and Michalsik, L (2002). 
Anaerobic performance is the amount of energy release that an individual can produce before exhaustion.  The anaerobic threshold also called the lactate threshold can be defined by activities at high intensities which can no longer be metabolized at the rate it is produced Nilsson, J. and Cardinale, D. (2015). 

According to Boone, J et al (2012) approximately 40% of the distance covered in a 90 minute game consists of high intensity running with or without the ball. The sprinting exercises of short duration led to high rate of creatine phosphate breakdown. 
 The metabolic demands for different positions vary, for a midfielder which is estimated to cover 5-15% more total distance than other positions on the field. During a game players heart rate level is rarely below 65% of heart rate max, the aerobic energy system is very demanding with average and peak heart rates are around 85% and 98% of maximal values respectively to average oxygen uptake (V02) which is around 70% of maximum oxygen uptake (VO2Max). Bangsbo, J. (2014).  

Another article states 80-90% of performance is spent in low to moderate intensity while the last 10-20% is at high intensity. Midfield players engage in low to moderate intensity more frequently and for longer durations as well as the time spent being still is less than any other outfield position. Compared to forwards and defenders, midfielders are in situations that don’t require them to jump as much but do involve the need for slide tackling and dribbling according to Bloomfield, J. et al (2007).

Agility is very important for football players, not only does it help decrease the chances on injury, but it also activates and inhibition of muscle fibres which can help with stop muscles from tearing and help stop joint injuries. According to Jovanovic, M et al (2011) agility training forms a long lasting response to motor memory, and 3-week training periods of short term agility training help improve values in agility tests. 

Endurance performance of elite midfielders in a game perform 1000-1400 short activities changing every 4-6 seconds. The activates include 10-20 sprints, high intensity running approximately every 70 seconds, with 15 tackles, 10 headers, 50 involvements with the ball and 30 passes, this includes muscle contractions for balance, and controlling the ball against opposition pressure according to Stølen, T et al (2005).


Methods
The following tests were completed and compared in the result section of an elite football player. Vertical jump was measure by using the force platform FP8 20003 by Hur, Kokkola, Finland to determine height in cm. The participants would stand on the platform, with a countdown sequence then preform a maximal jump, with the movement being from a standing stance down into a squat with the ending being jumping as high as possible.
To determine leg power the Keiser A300 Leg Press machine was used (Keiser, fresno, USA). This test was performed at a 90-degree angle and the leg press set to complete 10 reps, the test would be completed once the individual had performed either 10 reps or their score was lower than their maximum score taken.
30-meter sprint using light gates by Brower timing system (Habdirect, Southam, UK) was used to determine sprint speed time. The light gates were set at the starting position and at the finish line 30m apart. The time would start once the individual had passed the start line and stopped at the finish line.
Testing agility was determined by using the T-test, this would test the body’s ability to rapidly change direction without losing speed. Interactive lights and a light gate were set in a T shape, with the start being directly in front, once this had been touched they would side step as fast as possible to the left, once reaching the next light using their left hand to touch it, they would continuing to side step to the far right light using their right had to touch the light, back into the middle and then backwards run to the start line where the time would be stopped. 
The test for VO2Max was performed using a wattbike Pro (Wattbike, Nottingham, UK), a Douglas 100litre with 2100 series 3 way stop cock (Hans Rudolph, Kansas, USA), and a mouthpiece Hans Rudolph 2700 series large 2-way non-return breathable valve. The process for this test was to collect the individuals final 30-60s of expired air during their maximal cycle ergometer test. With a low intensity warm up of minimum 4 minutes, the test can begin with the participant starting at a low intensity power output and progressively increasing until voluntary exhaustion has been reached. 30 seconds of expired air will be completed at the final workload, this is when the participant has reached fatigue and signals to the tester they can no longer carry on. 
Body mass was taken in kilograms(kg) by means of a Seca 875 weighing scale (Seca, Hamburg, Germany) 
Stature is measured in centimetres (cm), by using a stadiometer seca 213 (Seca, Hamburg, Germany)  



Results 

The following results have been taken from table 1 which represents the Z scores of the participant and table 2 which is highlighted in yellow for the main participant, the rest shows the scores of the males’ tested in the group.

The Z score has been created to determine how the selected participant compares to the male group completing the same tests. For stature the Z score is 1.5, this a positive score due to being above the groups height and height is needed in a midfield position. Body mass Z score is equal to 0.29, meaning this is the same for the group that was tested. The Keiser leg press obtained a score of 0 meaning this is the same for group, the time between 20–30-meter sprint has a Z score of -0.68. it needs to be noted this negative score does not class the participant as being less than the average group as the test was to determine who is quicker, and a negative score would be classed as good due to the time to took would be less. This is the same for the time it took to complete a 30-meter sprint, the z score is -0.35. Z score for VO2max has a score of 1.17, this means their score is greater than the mean score of the group. The agility test scored a -0.65, this is not shown as a bad score as previously stated the time it took to complete the test was quicker, thus meaning the Z score is greater than that of the mean groups score. 


Table 1

	
	STATURE(CM)
	BODY MASS (KG)
	KEISER LEG
(W)
	20-30M
SPRINT
(S)
	30M
SPRINT
(S)
	VO2MAX
(ml/kg/min)
	AGILITY
(S)

	
	189.0
	79.8
	887.5
	1.29
	4.71
	50
	11.01

	
	178.0
	70.2
	588
	1.56
	5.18
	41.9
	15.37

	
	179.6
	87.6
	632.5
	1.65
	5.52
	33.4
	12.12

	
	177.7
	72.6
	1009
	1.22
	4.22
	42.8
	10.96

	MEAN
	181.1
	77.6
	779.3
	1.4
	4.9
	42.0
	12.4

	SD
	5.35
	7.84
	202.17
	0.21
	0.57
	6.80
	2.07


Table 2

Discussion & Conclusions  
The results for each test have shown what the selected individual had scored compared to the test group, the discussion section will compared against elite level midfielders and recommend how to improve the results to be able to perform at elite level. 
Based on the tests completed and according Tønnessen, E. et al (2013) elite football players VO2max of an elite midfielder is between 62-64 mL. kg-1. min-1 , while the participant scored a VO2Max of 50 m.L. kg.min. To improve the result the need to improve VO2max is needed and to do this a improve of aerobic fitness will increase VO2Max. 

Based on research by Mercer, T.H., et al (1997) training used for preseason to improve aerobic fitness consists of different distances of running, which include cross country running, fartlek running, hill running as well as small sided games 3v3, 5v5, and shuttle running. All shuttle runs start and finish at the same point, the running consists of 50m sprints 8 times, turning at 25m, with a recovery period of 30 seconds per sprint. All these sessions can help improve aerobic fitness which will also improve VO2Max. 

Body mass compared to an elite football was collected by Bloomfield, J., et al (2005) who compared 4 top European league players which included 2085 pro players, the standard deviation for a midfielder’s body mass was stated to be 72.0 +- 6.0kg, the participants body mass was collected to be 79.8kg which is just outside the SD of the data collected from elite players. With the help of aerobic fitness, the body mass will drop to the ideal score of 72-78kg.  

Using the Keiser leg press the participant was tested with an outcome of a combined score of 887.5 watts, compared to an elite footballer by Redden, J. et al (2018) who collected the average combined score of 1879 +- 270 watts. The participant has a difference of 1000 watts compared to an elite athlete, the recommendations to improve leg strength would be increase strength and conditioning of the leg muscles, machines such as the leg press and leg curl will help strength the muscles needed to improve for sports specific as well as improving the Keiser leg press score.   

Sprint times for 30 metres for an elite football player according to Hoff, J. and Helgerud, J. (2004) has been collected and tested to be 4.0 +- 0.2 seconds, the participant was tested and had a time of 4.71 seconds. 0.5 seconds the difference to an elite level footballer, but it needs to be noted that sprinting is only 1-11% of the total distance covered and there a multiple change of directions during a game. 

To test agility the T test was used with the participant having a time of 11.01 seconds, compared to an elite football player the score according to was 10.08 +- 0.46 seconds. The difference being 0.93 seconds. To improve the agility time recommendations for improving agility would involve footwork, changing directions and reaction times, according to Gatz, G. (2009) the Illinois agility test can help with improving body control, change of direction, acceleration, and cutting ability. 

Other tests that are football specific according to Krikendall, D.T. and Sayers, A, (2020) involve all the needed muscles of the lower and core muscles. The exercise drill called fire hydrant target the glutes, hamstrings, TFL and external obliques. Single leg RDL adds balance and muscle contraction which the muscles being used is also football specific. A simple wall sit is beneficial with targeting core and leg muscles. 


To conclude this report, the discussions section has recommendation after each test score was compared, and this can be decided that the participant is not at the same level as an elite football player. Notably the areas that needs improving the most would be the participants agility, leg strength/Keiser leg press, and VO2max. All the improvements can be made by the means of aerobic and strength training as the requirements for football is very specific, which involve the need to change direction, accelerate, decelerate, and jump.   
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Z-Score	Stature (cm)	Body Mass (kg)	Keiser Leg (w)	20-30m Sprint (s)	30 mSprint (s)	VO2Max (ml/kg/min)	Agility (s)	1.4816535537065969	0.28683956853786041	0	-0.67513995103857305	-0.34893865857246159	1.173269966995544	-0.65343649134623649	
Z scores



