Case Study Report 

Introduction 
[bookmark: _Int_QDqdnPDY]This report focuses on the subject and the sport they take part in and tries to find their strengths and weaknesses in the sport. The report also involved 21 other subjects whose results will be compared to the subject which this report is focused on. This was achieved by the subject undergoing multiple tests that will record their ability in areas such as muscular and cardiovascular endurance. There were 20 tests conducted for this report to gain a full understanding of what the subject's ability was. The overall purpose of this report is to compare the results the subject has in each area and compare to what athletes in the sport they are playing have, in the same tests that where conducted for this report, then with the results found the report will suggest ways that they can improve their weaknesses and try to attain the right level to improve in the sport they play. The subject this report is focusing on is a 20-year-old male who plays football, because of this the report will be focusing on the tests that have relevance to football. This includes agility, speed and lower limb strength and power. One of the biggest physiological needs when playing football is the players anerobic fitness this is shown by (Leite 2016) who states ‘The objective of this work is to make a brief review of the physiological demands present in each of these modalities by checking similarities and differences between them. In football, approximately 90% of energy consumption comes from aerobic metabolism. The average intensity varies between 80-90% HRmax. VO2max varies between 50-75 ml∙kg-1∙min-1, according to the different field positions.’ This shows how anerobic metabolism is one of the main contributing factors of football players and shows what level a player's Vo2 max test should be to thrive in football. Leite also states that the Vo2 max test scores can vairy due to the position of the player, for example a midfield player may have a better score than a central defender. For this subject they have stated they are an attacking player so in the discussion of the report all the evidence will be cater to this position and focus on an attacking player result to gain a better understanding of what level this subject should be at to thrive in football. (Davis et al 1992) Aimed to find what is most important for a football player physiological property. This was done via pre-season training and looking to find what is most important per position. In the study Davis found that body fat percentage, speed, cardiovascular fitness, and leg power were amongst the most important qualities for footballers to have to succeed in the sport. Davis also found that each position has varied results on each of these physiological properties for example he states that ‘The midfield players had the highest predicted VO2 max values (61.4 ± 3.4 ml kg‐1min‐1), this being significantly greater (P <0.05) than for the centre‐backs.’ This shows how midfield players will need a higher score on the Vp2 max test compared to the defenders which shows that even though all players are playing the same sport they all need to focus on individual aspects of their physiology. When looking at the attacking position which is the position of the subject in this report Davis states, ‘forwards were the fastest group over 60 m (12.19 ± 0.30 s), being significantly quicker than goalkeepers or centre‐backs (P < 0.01) and full‐backs (P < 0.05).’ This shows the importance of speed for the attacking players and how it is something they need to focus on more so than another position such as defender who were the slower players, this helps to find where the subject for the report need to aim in a test such as the 60-meter sprint
 
Method 
There were multiple tests performed for this report with all the participants doing all the tests. The tests vairy from Vo2 max and other tests which involve equipment to perform and then other tests such as press up and sit up tests which can be done with no equipment needed to complete the tests. Before starting the study, all subjects were asked for consent to use the results of the tests in this report, this also included a parq test to know that all subjects where fit and healthy and would have no health risks while performing any of the tests needed to gain a full understanding of their physiological abilities. All subjects also had their height, weight, and age recorded before starting the testing. For multiple of the tests the subjects were fitted with a heart rate monitor to gage the resting and maximal heart rate for test that include cardiovascular endurance, the test this was used for was the Vo2 max test. Such as the heart rate monitor there were multiple tests that needed extra equipment, Exercise bikes were needed for the Vo2 max test, stopwatch was needed for tests such as the press up and sit up tests, the sprint tests also used a stopwatch style monitoring device but for this report a laser tester was used to gain the more accurate result. This equipment was also used for the agility test for the same reason as gaining the most accurate results. Keiser machines were used to test the chest and leg press. This was calculated by the subject adding resistance after each completed movement to find their maximal strength. The Keiser machine was also sued for the power test, this was calculated by the subject doing a maximal explosive movement and redoing the movement until the score decreases from the previous attempt. Another test needing specialized equipment was the reaction test which was a 60 second test in which the subject would use a wall reaction test in which they would press one of the wall mounted devices every time it activated. There were multiple tests aimed at finding leg power, the vertical jump tests recorded with the force platform in which the subject would jump with their hand on their hips 3 times taking the highest of the three scores. The broad jump like the vertical was used to test leg strength and power, this was recorded by laying out a tape measure and the subject will stand and do three jumps as far forward as possible then taking the high score. The sit and reach test were used to gain knowledge of flexibility. This test is conducted by using a sit and reach box and then using your hand to push the apparatus as far as possible. This test was done three times. There are two tests that do not involve special equipment they are the press up and sit up test for both tests the subject was asked to do as many press ups as possible/ sit ups in 60 seconds these tests where only done once to gain the result.

Results 
[image: ]
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As shown above this is the full table of all the subjects' scores. These results include the subject focused on for this report, number 10 on the table. The table includes all the tests stated in the report's method section. When focusing on the results, it is important to look at the results of the tests physiologically involved in the subjects chosen sport. This includes the Vo2 max, vertical jump, broad jump, agility, and speed tests which are most relevant for the subject being focused on for the report.
[bookmark: _Int_HNT6EmLr]Looking firstly at the vo2 max test. The table shows that the subject had a score of 45.3 which compared to the rest of people who came in at below the average score. When comparing to professional footballers whose average is ‘in professional football players, it can vary from 55 to 65 ml kg−1 min−1 [8,15]’ This was found by (Modric et al 2020) who created a study to find the mean average of footballers and the Vo2 max they believe is needed to succeed 
[bookmark: _Int_qqTtrLVL]Ther next test focused on for the subject of this report is the vertical jump and for this test they had the score of 56 cm which not only is way above the 39.6 mean average it is the highest scored from the group of subjects selected for this testing pool. When looking at the score of professional football players it is shown they have an average of 56.4 cm, this is found by (Wisloff et al 2004) Who states ‘vertical jump 56.4 (4.0) cm’ This is found by Wisloff after they conducted testing to find what is needed to be a professional football player this study includes test on vertical jump, broad jump and also Vo2 max 

Discussion and Conclusion 
To conclude, this report will focus on the physiological attributes needed to be a possessional footballer and compare the results gained from the testing completed. If any of the major areas that the subjects need to succeed in the sport of their choosing are lower, then the average the report will look to find ways they can improve these areas to try and get closer to the mean scores that the professional has. As stated earlier in the report the areas that will be focused on in the discussion will be Vo2 max, broad jump, vertical jump, speed, and agility 
[bookmark: _Int_I4A6FAed][bookmark: _Int_KgHd2oBt][bookmark: _Int_A2A81h7v]Vo2 max is one of if not the most important area needed to succeed in football and when looking at the subjects score which was 45.3 ml kg and comparing that to the score that is shown to be needed in football which is ‘‘in professional football players, it can vary from 55 to 65 ml kg−1 min−1 [8,15]’ (Modric).  As seen the score for the subject is visibly low compared to what is needed and will need to be worked on to improve the score to see improvements in their performance. There are multiple ways to improve vo2 max however the overall goal would be to engage in activates that raise your oxygen consumption this is shown by (Vossen 2023) who states ‘In general, every workout that raises your oxygen consumption provides a stimulus for your body to increase VO2max. For instance: long slow endurance training or high-intensity interval training (HIIT). Therefore it’s important to do regular exercise, when wanting to increase VO2max’ As shown by Vossen by doing high intensity interval training the subject could improve their oxygen intake which will then lead to an improved Vo2 max score. Examples of high intensity interval training are burpees, jumping jacks and mountain climbs. Short sprint can also help to improve your oxygen intake which can then help your vo2 max score 
30-meter sprint is one of the other areas that is extremly important for football players, especially forwards which is the area of the pitch this subject plays. The subject's score for the 30-meter sprint was 4.16 seconds. This was recorded with laser timing to show the accuracy of the test. When comparing this score to professional football players it shown by (Wisloff) ‘30 m sprint 4.0 (0.2) seconds.’ This score shows how close the subject is to be within the mean score of football players and although they are so close there is still room for improvement, this can be achieved by doing exercises such as sled pulls, and Power cleans. This is shown by (Healy et al 2017) who found that by completing these two exercises there can be a slight increase in sprints from 20-30 meters, which is all that is needed to get to the level of professional athletes ‘athletes performed PCs at 90% of 1RM before completing a 40 m sprint. Sprint times over 5, 10, and 40 m were recorded after 3 minutes of rest.’ After doing this exercise it was shown there was a slight increase in velocity and acceleration after a 7-minute rest period.’7-minute recovery time and found significant improvements (3.05 ± 1.08%) in 20 m sprint time, average velocity (3.22 ± 1.15%), and average acceleration (6.61 ± 2.36%) compared with baseline levels.’. Sled Pulls can improve your sprint time also shown by Healy, who used this method to improve speed ‘Small positive effects were reported in the 75% body mass load condition in 5, 10, and 15 m distances after 8 and 12 minutes, however, only the 15 m sprint times were found to be statistically significant with an improvement of 0.02 seconds observed’ As shown the improvements of the sprint time did slightly improve however for this subject that all that would be needed to gain the extra time to be on the level of professional football players 
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