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Case Study Report – Male footballer (20)

Introduction
Cardiovascular endurance – With professional and semi-pro clubs adopting many new technological advancements for example GPS chips we can track how far athletes run within games. As football is comprised of many different positions it is vital to the study that we compare our subject a central defender with the correct position to avoid skewing the results. Serie B the second tier of Italian football comprised a study where 20 players were fitness tested using GPS in games splitting them into positions, the central defenders covered on average 9km per game (Altavilla, et al,. 2017). 

Speed – This is a vital component within football as it is played at such an intense speed. Being half a yard quicker than someone else can be the difference between collecting a loose ball first or losing possession. Defenders rely on their speed to reach the ball before attackers in order to defend their goal. In Selcuk University defenders typically completed a 50m sprint in 6.53 seconds recording speeds of 7.6m/s on average with some faster and some slower (Guarav, et al,. 2015).

Agility – Players are constantly required to change direction within football as it is an ever-changing game this can range from turning your body as they play has moved on to short and sharp turns while defending or dribbling with the ball. As football is comprised of different positions it tends to have different body types, with shorter and more agile players playing in wide areas whereas bigger players will play as a striker or central defender typically. Changing direction has and always will be key in football which is why it is such an important component to being a better player (Ayhan, et al,. 2017). 

Power – In order to kick the ball players are required to generate power within their legs, however in this instance power correlates better with jumping. Having the ability to out jump the opposition gives players a massive advantage when competing for a high ball. In football counter movement jumps are typically performed however at times standing jumps are required to be performed so it is important we develop the power within the legs to perform this (Sanabria-Arguello, Y. D., Agudelo-Velasquez, C. A., & Callejas-Cuervo, M. 2020). 

Balance – Footballers require the ability to change direction rapidly and during competitions are also knocked off balance as a means of winning the ball; in order to be successful and retain possession it is important for them to stay on their feet in order to dictate the ball. As a defender this can be very important as attackers will often nudge them off balance while competing for a header. A study was conducted by Fifa showing that better balance resulted in better team performance within teams’ respective leagues, Fifa also then compared the top 5 European leagues and the Iranian premier league (Naghshbandi, et al,. 2011). 

Strength – This is a key component to football as having good core strength and muscular strength has its benefits. Good core strength will ensure players are not pushed off the ball easily and muscular strength can help when tussling for the ball. Research shows as the level increases muscle needs to increase as well to keep up with the physical nature of the game (Deshak, S., Yeole, U. L., & Jadhav, N. 2019).


Method 
Subject was measured using Seca weighing scales (Seca, Hamburg, Germany). Participant had very little weighted clothing on and shoes we’re taken off. Height was measured using a Seca 213 stadiometer (Seca, Hamburg, Germany), participant was instructed to take shoes off and stand up straight ensuring heel was on the floor. 

Following a thorough warmup including plyometric movements and dynamic stretches the participant was tested on their sprint speed and acceleration.  Brower timing system light gates (South Fort Street,Draper, USA) were set up at the start line or zero metres and the finish line in this case 30m. Another set of light gates were set up at the 20-meter mark, this participant then had to sprint from a standing start the entire 30 metres. As the participant triggered the light gates it would be relayed to an iPad where the score was then noted. Subject performed this 3 times on a 3g artificial surface. 

Participant was then placed through an agility T-Test. Participant had to start on cone A, which was placed 10 yards behind cone B, 5 yards to the left of cone B was cone C and 5 yards to the right of cone B was cone D. Subject had to sprint forward from A to B on command of the timer, tasked with side shuffling from B to C then across to D before returning to B before running backwards back to A where the timer would be stopped. Placed in studio with a hard surface. 

The subject was tested on leg power using the Keiser A300 leg press (Keiser, Fresno, USA), The machines seat was adjusted to ensure a 90-degree bend in the knee at resting position using a goniometer. After entering the red chip, the resistance will increase after every rep. Watts will be shown on the screen if the watts don’t increase after 2 consecutive repetitions the test will end, and scores were available when connecting the red chip to the computer. 

The subject partook in a Vo2 max test using a Wattbike Pro (Wattbike, Nottingham, Uk). The test began on 130 watts and every minute would increase by 15 watts. The subject was asked every minute how physically demanding the exercise was. When at a RPE of 12 a mouthpiece (Hans Rudolph, Kansas, USA) was connected to a 100 litre Douglas bag (Hans Rudolph, Kansas, USA) the valve on the mouthpiece was only closed when the subject believed they only had one minute left within. A stopwatch was started when signalled by the subject and the expired air was captured in the Douglas bag. The Douglas bags we’re then analysed using both the Servomex mini-HF 5200 (Servomex, Bristol, UK) and the Harvard DGM1 (Harvard, Massachusetts, USA). 



Results 
After comparing the participants results with many other past academy and former degree students a Z-score profile was comprised for the subject. This will clearly demonstrate where the subject places among the other candidates. 




Figure 1; Shows the Z-score of the subject against a data collection over the past few years. 
Having this form of data will clearly show how the subject can improve and what areas of their overall athletic abilities needs to be improved. As this study was done on a university level an understanding of the participants skill to similar level individuals is found, in order to better this study a comparison to professional athletes will be needed. 

Table 1: Comparing subject to the average scores of Serbian and Portuguese professional footballers.
	
	Professional Athlete Mean 
	The Subject 

	Vo2 Max 
	61.3
	46.4

	30m Sprint 
	4.55
	4.58

	Vertical Jump (CMJ)
	37.2
	37



The Vo2 max scores coming from topflight teams in the Serbian leagues conducted their Vo2 max test using the Wattbike Pro the same model that was used for the subjects testing (Stojmenović, D., & Stojmenović, T. 2023). The sprint tests and the Vertical jumps we’re performed after a similar warmup the subject took part within including dynamic stretching and plyometric movements. These we’re performed using a portable optical measurement system (Optojump, Microgate, Bolzano, Italy). With the sprints taking place on grass instead of an artificial 3g surface that the subject performed the test on (Barrera et al,. 2023). 

Discussion and Conclusion 
After analysis of the subjects z-score profile Vo2 max is something that is below average within the sample group. This is further identified when comparing the subject to professional athletes as he scores roughly 14.9 less than the average top tier Serbian player. This could be an area the subject requires to train as it clearly shows that footballers require a higher maximal work rate. As footballers get little recovery time within games enhancing this area of fitness will be important, on average 20% of the time players are on the pitch is spent at high intensity which is why having such a high Vo2 max is so important (Altavilla et al,. 2017). The subject could improve his game by bettering his energy consumption through training to have a higher Vo2 max which can be done by training close to the maximal heart rate. 
When looking at the subjects weight it is almost one standard deviation over the mean of the group, this means that the subject is heavier than the mean of the sample. This could be down to the position the subject plays, as a central defender you expect them to be carrying slightly more weight in comparison to smaller more agile players for example full backs or wingers (Joksimović et al,. 2019). This extra weight can be very beneficial as a defender as it will give the subject more momentum and force when going into tackles or guarding the ball from opposing players. 
Comparing the subject to past students at the university we can clearly see speed is one of the participants weaker areas. Within football speed is very important as games are often won or lost by the smallest margin where having half a yard more speed could be the difference. However, when comparing this with the mean of Portuguese topflight footballers we see that the subject is only 0.03 seconds slower than the mean. Goalkeepers we’re tested within the study which would typically lower the mean. However, judging from the research within the professional game the subject would not need to work on his speed, nevertheless for the current standard played speed could be more of a key area as teams are less organised and the opponents are not as good. 
Having the ability to change direction quickly is a vital skill within football as it can allow players to adjust their body before kicking a ball or to dribble past a defender. The subject scored low in this taking a longer time than average to complete the agility t-test. As discussed earlier a barrier to completing this quickly could be the extra weight the participant carries, or it could be due to fatigue of doing three 30m sprints prior to performing this test. This will be a component of fitness that the participant will be wanting to better as being able to change direction at speed will be key to taking him to the next level. 
Upper body strength is often overlooked in football with players being stereotyped as weak, however this is not the case footballers over the past 10 years have become stronger, faster and better. When looking at the subjects seated medicine ball throw we see it falls below average. As mass moves mass we would expect an individual with more mass to be able to move another object further however in this scenario it is not the case. The subject should look at doing some resistance training focusing on upper body movements for example bench press or bicep curls. 
The final area assessed was a power-based test, leg power is important in football to repeatedly kick the ball but also when jumping or needing to accelerate quickly. Having the ability to create large amounts of explosive power will help central defenders compete in the air to win headers offensively and defensively. On average professional Portuguese footballers jumped a total 37.2cm into the air. The subject tested scored roughly the mean at 37cm. This shows that when it comes to power the subject is on par with professional players. Looking at figure 1 and the z-scores however we see that the subject is below the mean meaning from the past pupils he scores poorly in this department however scores well against pros. 
In order to improve the subject should look to improve speed agility and quickness alongside muscular strength, this will help to improve the subject’s performance on the pitch. Making sure his Vo2 max increases will also be advised as it will allow him to become more efficient and less tired during games which could contribute to the team’s overall success. 
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Z-Scores 

Weight 	Vo2 Max	Vertical Jump 	Agility T-Test	Med Ball Throw	30m Sprint 	0.89	-0.78	-0.9	1.36	-0.79	1.33	
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