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Case Study Report – Football Player

Introduction
Football, also referred to as soccer, is one of the most popular and physically demanding sports in the world. It draws millions of fans with its mixture of skill, athleticism, and strategy. To succeed in this sport, players must possess both technical skills and a physiological capacity that is well-tuned to handle the demands of the game. For the subject of this case study to attain their full potential, we examined the physiological demands of football and compared the test results of the subject to a professional.
 
Professional football players must have a diverse approach to physical fitness, considering several physiological factors that are essential for achieving peak performance on the pitch. These are not only physical endurance or strength; they are a comprehensive combination of aerobic and anaerobic capacities, as well as speed, power, and agility. 

The foundation of a football player's physiological potential is endurance since the game demands consistent effort over long periods. A high degree of aerobic fitness is required for continuous running, sprinting, and changes of pace, in order to efficiently transfer oxygen to working muscles and delay the onset of fatigue. Football players need to be able to maintain a high work rate throughout the game in order to succeed, which emphasises the importance of endurance training in their daily workout routine (Bangsbo et al., 2006).

Football is primarily an aerobic sport, but it also requires considerable strength and power for explosive actions such as tackling, jumping, and sprinting. Multi-joint compound movement-based strength training regimens increase muscular strength and power production, which helps in sprint acceleration, jumping capacity, and on-pitch physical duels (Reilly & Bangsbo, 1997). Plyometric training also increases reactive strength and agility, which helps athletes change directions quickly and perform explosive movements precisely.

Football emphasises the value of speed and agility by requiring players to make rapid decisions and quick transitions. Players need to have extraordinary speed and agility since they have to accelerate quickly, evade opponents, and maneuver through tight spaces (Faude et al., 2013). A player's ability to respond promptly to game conditions is improved by speed training workouts that focus on acceleration, maximum velocity, and agility drills. This provides the player with a competitive advantage on the pitch.

As we go through this case study, we aim to assess the physiological capabilities of an amateur player relative to those of a professional player. This is done by identifying areas for improvement and providing recommendations to optimise performance potential. By understanding the intricate interplay between physical fitness and footballing prowess, we can chart a path towards excellence on the pitch.

Method
Before conducting any fitness tests on the subject, pre-screening was mandatory in order to know if the subject was healthy and fit enough to conduct the fitness tests effectively. The pre-screening involved a PAR-Q and blood pressure. The PAR-Q is a questionnaire, and the purpose of it was to ascertain if the subject needed a full medical examination before participating in the demanding/intense fitness tests. Compared to objective variables such as height, weight, or age, the PAR-Q is completely subjective and solely dependent on the information the subject offered. To make sure the subject's blood pressure was within a safe range on the day of testing, it was crucial that the reading was taken. According to HM Prison and Probation Service UK (HMPPS) if your blood pressure reading falls within the acceptable range of 90/60 mmHg to 140/90 mmHg, at which point you can then proceed to the fitness test. 

Body composition was the first component tested. This entailed height, weight, and body mass index (BMI) measurements, followed by skinfolds. These measurements were conducted using a Seca 217 Stadiometer height measure, bodyweight scales and a calculator to determine the subjects BMI. Measuring skinfold thickness is a popular technique for figuring out one's body fat percentage. At several locations across the body, the subject’s skin was measured with Harpenden callipers. The tester pinched the skin at all seven main sites (tricep, bicep, subscap, supraspinale, abdomen, thigh, and calf). A reading in millimetres (mm) was then obtained two seconds after applying the Harpenden callipers one centimetre below and perpendicular to the pinch (Wood, 2008). Then using the body fat percentage formula, it was converted from millimeters into a percentage.   

Aerobic capacity was the second component tested. The fitness test used to determine the subject’s aerobic fitness was the Yo-Yo Intermittent Recovery Test. The subject in this test had up to 10 seconds of an active break after each 40-metres (2 x 20m runs), with the speed increasing at each level. Cones were used to mark out three lines; 20 metres and five metres apart. The subject started on the middle line and began running 20-metres when instructed by the audio recording. The subject turned and returned to the starting point when signaled by the recorded beep. There was an active recovery period between every 20-metre (out and back) shuttle, during which the subject walked or jogged around the other cone and returned to the starting point. A warning was given when the subject did not complete a successful out-and-back shuttle in the allocated time, the subject was then removed the next time they did not complete a successful shuttle (Wood, 2008). 

Anaerobic capacity was the third component tested. The fitness test used to determine the subject’s anaerobic capacity was the 30 second Wingate test, and it was aimed to measure the anaerobic power of the lower body. The subject initially warmed up by doing several minutes of light cycling on the Monark 894E Ergometer cycle. Before conducting the test, the resistance load of 5.5kg was added to the Ergometer. The resistance load is calculated by 7.5% of the subject’s body weight. The subject then began cycling, once they had reached 70rpm the 5.5kg weight dropped and the subject had to pedal as hard and fast as possible for 30 seconds. This test provided several useful measurements, including peak power and average power. The peak power was recorded in the first five seconds of the test and was represented in Watts. The other measurements were fatigue (power drop %) and average peak power (Wood, 2008).

Speed was the fourth component tested, and the test used to determine the subjects speed was a 30-metre sprint. The purpose of this test was to determine acceleration and maximum running speed. The test involved running a single maximum effort sprint over 30-metres, with the time recorded. The subject started from a stationary position with a foot behind the starting line. Agility was the fifth component tested, and the test used to determine the subject’s agility was the agility T-Test. The T-Test included forward, lateral, and backward running. The subject started at cone A. On the command of the timer, the subject sprinted 10 yards to cone B and touched the base of the cone with their right hand. They then turned left and shuffled sideways 5 yards to cone C, and touched its base, this time with their left hand. They then shuffled sideways 5 yards to the right to cone D and touched the base with their right hand. They then shuffled back to cone B touched it with their left hand, and ran backward to cone A. The stopwatch stopped as they passed cone A (Wood, 2008).

Power was the sixth component tested, and the test used to determine the subjects leg power was the vertical jump. For this test, the subject stood beside a wall and reached up with the hand closest to the wall. They kept their feet flat on the ground, and the point of the fingertips was marked. This is called the standing reach height. The subject then stood away from the wall and leaped vertically as high as possible using both arms and legs to assist in projecting the body upwards to touch higher up the wall. The jumping technique used a countermovement, so it replicated a footballer jumping in a game. The difference in distance between the standing reach height and the jump height was the score. The best of three attempts was recorded (Wood, 2008). Strength was the seventh component tested, and the test used to determine the subjects lower body strength was a deadlift repetition max test. For this test the subject stood inside the open space of the Hex bar, with their feet shoulder-width apart, and their knees in line with their toes. They bent down in position and then pulled the bar straight up by extending their knees and hips in a slow, smooth, and continuous movement until their legs were straight and their body was upright (Wood, 2008).

Muscular endurance was the eighth component tested. The test used to determine the subject’s muscular endurance was the sit up test. They laid down on a mat with their knees bent, their feet flat on the floor, and their hands were lightly touching their head. The subject then had to complete as many sit-ups as possible in one minute. The tester only counted the sit ups each time the subject touched their elbow on their knee. Flexibility was the ninth component tested, and the sit and reach test was the test to determine the subject’s flexibility. For this test the subject reached forward along the measuring line of the sit and reach box. The tester ensured that their hands remained at the same level and held it for at least one-two seconds while the distance was recorded (Wood, 2008).

Results
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Average 30-metre sprint times for male football players
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Agility T-Test times
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The subject Z-score results based off the mean of the male classroom participants.







Discussion/Conclusion
The case study results provide valuable insights into the physiological profile of the subject, a 24-year-old male aspiring football player. Standing at 1.77m tall and weighing 74kg, the subject demonstrates commendable cardiovascular health with a blood pressure reading of 119/76 mmHg, well within acceptable ranges. However, several areas of potential improvement emerge upon analysing the subject's performance in various physiological tests. 

The subject's performance in the yo-yo intermittent recovery test reveals a below-average score of 14.7, indicative of suboptimal aerobic capacity compared to the standard for professional footballers, set at no less than 18.7. Given the pivotal role of endurance in football, enhancing aerobic fitness through targeted training interventions becomes imperative. Endurance-focused exercises such as high-intensity interval training (HIIT) and prolonged aerobic sessions can enhance the subject's ability to sustain effort throughout matches, thereby reducing fatigue and improving overall performance (Hostrup and Bangsbo, 2023). 

The subject demonstrates impressive peak power in the Wingate anaerobic test, but their performance in the one repetition max strength deadlift test falls short of professional standards. Lifting 120kg places the subject between novice and intermediate levels, highlighting a potential area for improvement (Nikolaidis et al., 2018). Given the importance of strength and power in explosive movements such as sprinting, jumping, and tackling, incorporating resistance training protocols targeting lower body strength and power development can enhance the subject's performance on the pitch.

The subject's performance in the one minute muscular endurance sit-up test is commendable, aligning closely with the standards for professional footballers. However, their sprint speed of 4.37 seconds in the 30-metre sprint falls short of the professional average of 4.12 seconds. Improving sprint speed is crucial for gaining a competitive edge in football, where rapid accelerations and quick bursts of speed can create scoring opportunities and defensive advantages (Faude et al., 2013). Speed training protocols focusing on acceleration, maximal velocity, and agility drills can help enhance the subject's sprint performance and overall speed on the pitch. The subject's performance in the T-Test, with a completion time of 10.13 seconds, indicates good agility. However, when benchmarked against professional footballers, whose average completion time is under 9.5 seconds, there is room for improvement. Incorporating agility-focused drills and plyometric exercises such as lateral bounds and small hurdles into the training regimen can enhance the subject's agility, facilitating sharper movements and improve on-pitch performance (Faude et al., 2013).

The z-score profile of the subject’s test results is a comparison to the test results of each male class participant, indicating the subject's results to the group mean. The subject for the sit-up test was 0.9 standard deviation (SD) above the mean. This indicates that the subject was able to complete more sit-ups than the rest of the group. For the sit and reach test and the vertical jump test the subject’s results were no more than 0.2 above the SD, this indicates that the subject’s results were quite like the rest of the group. For the T-Test and the 30m sprint, all the results by each participant were quite condensed, however, the subject still obtained better results compared to most of the group for those two tests. For the Wingate test, the subject was 0.9 SD above the mean for the peak power, 0.7 for average power, and 0.8 for power drop. These SDs indicate that the subject was the best or close to having the best results for the Wingate anaerobic test.

By addressing these areas through targeted training interventions, the subject can maximise their physiological capabilities, and close the gap between amateur proficiency and the demands of being a professional footballer.
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Bodyweight Beginner Novice Intermediate Advanced Elite
50 44 65 93 125 160
55 51 74 103 137 174
60 58 83 114 149 187
65 66 92 124 160 200
70 73 100 133 7 212
75 79 108 142 182 224
80 86 116 151 192 235
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110 123 158 199 245 293
115 129 164 206 253 302
120 134 7 213 261 31
125 140 77 220 268 319
130 145 183 227 276 327
135 150 188 233 283 335
140 155 194 240 290 342




image6.png
1 Minute sit-up test (Men)
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Table 1: Yo-Yo Intermittent Recovery Test (Level 1) norms for adult
MEN

MALES
rating meters level
elite > 2400 >20.1
excellent 2000-2400 18.7-20.1
good 1520-1960 17.3-18.6
average 1040-1480 15.7-17.2
below average 520-1000 14.2-15.6

poor <520 <142
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Percentiles of the main indices of the Wingate anaerobic test by age.

Age (years)

Percentile 12 13 14 15 16 17 18 19 20 21 -

Peak power (W)
- 645 694 833 887 908 1005 1078 969 1034 1028 —
90 570 671 778 818 893 917 1037 928 968 1021 1023
75 505 611 671 764 826 859 890 899 934 933 954
50 425 540 610 680 732 787 809 829 857 854 882
25 379 433 536 601 668 710 752 748 774 732 776
10 330 380 452 538 586 603 660 684 737 649 723

5 319 342 410 490 549 552 639 659 699 601 677
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