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Case Study Report – Physiological Requirements for a Footballer

Introduction-
Football encompasses numerous different movements, skills, and techniques at different intensities. Therefore, footballers must improve various components of fitness in order to become a well-rounded athlete and improve performance.
[bookmark: _Int_vpI8hGoV]A paper published by Haugen et al., (2014) states that short sprints are most common in football, it also states that sprints are the most common action leading to goals. Speed leads to goals when running on to a through ball or taking an opponent on with the ball. This also indicates that to be an effective defender, being fast over short distance is important. The subject is a wing back, this means their defensive and offensive responsibilities are equally important. Therefore, speed is a vitally important component for them.
Leg power is involved in different jumping movements, deceleration and acceleration (Marques et al., 2021). Jumping to win aerial duels will influence both defensive and offensive performance. As previously stated, short sprints are most common in football, this further highlights the importance of explosive leg power in football. Afrizal and Soniawan (2021) state that a lack of leg power, flexibility and ankle coordination are limiting factors in shooting technique. Elite athletes will need to improve these components of fitness in order to positively influence the attacking output and performance of their game.
A study published by Franca et al., (2025) states that knee muscle strength and body fat percentage significantly impact explosive lower body performance in football.  The previously stated paper from Franca et al., (2025) describes lower body strength as crucially important in the reduction of injury risk in football, which further magnifies the importance of a strong lower body. 
Agility is a crucial skill for both attackers and defenders in sports like football. On the field, it involves responding to an external stimulus, typically an opponent’s movement followed by a rapid change in direction or speed (Young, Rayner and Talpey, 2021). A paper published by Milenkovic (2021) found that players of teams at higher standards of football exhibited higher levels of agility indicating that increased agility will improve performance.
A paper published by Alghannam et al., (2012) states that fatigue in football refers to the decline in work rate towards the end of the game. Footballers typically cover 10-11km in game however, this encompasses not only straight running but change of direction, tackling shooting and running at different speeds and intensities. Repeated high intensity actions during a game of football will test the subject’s anaerobic capacity. “Anaerobic capacity is defined as the maximal amount of adenosine triphosphate resynthesized via anaerobic metabolism (by the whole organism) during a specific mode of short-duration maximal exercise. “(Green and Dawson, 1993). A paper published by Modric, Versic and Sekulic (2020) states that high levels of aerobic fitness allows players to maintain the intensity of their actions throughout a game, improve recovery and help maintain their physical condition throughout the course of a game. This makes cardiovascular endurance a vitally important component of fitness because, Cardiovascular endurance is the capacity of the heart and lungs to supply oxygen efficiently to the muscles during sustained physical activity. It is commonly assessed in laboratory settings using maximal oxygen uptake (VO₂max) measurements (Cheng, Chiu and Su, 2019). 

Method
30M Sprint
30 meters was measured with a tape measure and marked out on a 4G artificial football pitch. The start and finish lines were marked with cones. One pair of light gates (Brower Timing System, South Fort Street, Draper, USA) was placed adjacent to the start line, and another pair was placed adjacent to the finish line. A crash mat was placed on the wall in case the subject couldn’t decelerate before they got to the wall. The subject was instructed to warm up by performing 2 minutes of low-moderate intensity jogging and dynamic stretches. The warmup was concluded by the subject performing test runs, gradually increasing the intensity of the sprints. The subject was instructed to start with their lead foot and torso behind the start line. They were then instructed to begin whenever they were ready as the light gate would start the timer as soon as they passed the start line. They were instructed to sprint maximally past the finish line so that they would not begin to decelerate prematurely. They were instructed to repeat the sprint 3 times with 2-minute rest intervals to endure reliability. The fastest sprint time was recorded.

Forceplatform Vertical Jump (counter-movement jump)
The subject was instructed to stand on the Forceplatform (Hur, Kokkola,Finland) with their feet roughly shoulder width apart and their hands on their hips. The subject was instructed to perform a counter-movement jump. This means a rapid eccentric phase followed by an explosive vertical jump with no pause at the bottom of the movement. The computer gave a countdown using a beeping sound, the subject was instructed to perform the movement on the final beep. They were instructed to repeat this 5 times to increase reliability and possibly benefit from post activation potentiation. The highest jump height was recorded.

Sit and Reach Test
This test was performed after the 30m sprint so that the subject would already be warmed up. The subject was instructed to remove their footwear.  The subject sat in front of the sit and reach box (Habdirect, Southam, UK) with their feet placed flat on the box and their posterior knee flat on the ground. With their arms outstretched in front of their torso, they pushed the marker as far as possible and held the position for 3 seconds. They repeated this 3 times, and the highest value was recorded.

Body Composition
The Tanita Body Comp (Tanita, Amsterdam, The Netherlands) machine was used to assess body fat percentage. The subject was advised to eat breakfast and ensure proper hydration prior to testing. They were also instructed to avoid intense exercise prior to the test. They were instructed to remove all footwear, including socks. Their age, gender, height, and activity levels were entered into the machine. 0.5kg was added to their weight to account for clothing. They were instructed to step onto the electrodes. The test was commenced.

Agility T test
Two cones were placed adjacent to mark the start line. Another was placed 10 meters away parallel to the start line (cone B). A cone was placed 5 metres apart on either side of the middle cone (cone A and C). Two light gates (Brower Timing System) were placed opposite each other on the start line. The subject was instructed to sprint to cone B, touch the cone. Side shuffle to cone A (left), touch the cone. Side shuffle to cone C (right), touch the cone. Side shuffle back to cone B before backwards running back to the start line.

V02 Max Test (
The saddle height of the Wattbike Pro (Wattbike, Nottingham) was adjusted so that when the subject's foot was on the lower pedal there was a slight bend in the knee. The subject was instructed to complete a 4-minute low intensity warm up on the ergometer setting. The subject began by cycling at around 100rpm on 150w of power for 2 minutes. Every 2 minutes the power was increased by 25w. During the test, the subject was regularly asked to point to the rate of perceived exertion on Borg’s RPE scale. At the 8-minute mark, the Douglas Bag (Hans Rudolph, Kansas USA). Once the subject indicated that they were at a 20 on Borg's RPE scale, a 30 second breath sample was taken. After the test 

Results
30m sprint
The subject recorded a 30m sprint time of 4.04s, this as compared to other male footballers at the university to create z score. The subject got a z score of –1.12 meaning their sprint time was 1.12 standard deviations faster than the average. This bar graph represents this. 
[image: ]
Force Platform Vertical Jump
The subject recorded a vertical jump height of 34.6cm. This value was compared with other male student footballers which gave a mean score of 39.8cm and a z score of –0.52. This means the subject was 0.52 standard deviations below average.
[image: ]

Sit and Reach Test
The subject recorded 22cm on the sit and reach test. When compared with other male student footballers the subject had a Z score of 0.79 meaning they were 0.79 standard deviations above average.
[image: ]

Body Composition
The subject recorded a body composition of 10.1%. When compared with other student male footballers the subject had a z score of –1.01. This means that the subject was 1.01 standard deviations leaner than the mean. 

Agility T Test
The subject recorded a time of 10.84s on the Agility T Test. When compared to other male student footballers the subject had a Z Score of 0.277, meaning they recorded a time that was 0.277 standard deviations slower than the mean of the group.
[image: ]

VO2 Max Test
The subject achieved a VO2 Max of 59.2 milliliters of oxygen per kilogram of body weight per minute. When compared with other male student footballers the subject had a Z score of 0.588, meaning their VO2 max was 0.588 standard deviations higher than the mean.
[image: ]

Discussions and Conclusions
As stated in the results section, the subject achieved a time that was 1.12 standard deviations faster than the mean time. This makes it clear to see that the subject’s speed over a short distance is a particularly strong asset in relation to their athletic performance on a football pitch. Comparing the subject’s performance to elite individuals in football may be useful as this can give a target for them to work towards. A study published by Hassen et al., (2023) found that elite forwards (whom the subject will be defending against) exhibited a 30m sprint time of 4.5s plus or minus 0.14s. The subject recorded a time of 4.04s, further proving that sprint speed is a strong asset in regard to their athletic performance. It’s important to note that this study simply stated that the subjects were “elite footballers” which is a largely vague term that doesn’t give us a lot of information that would ensure the validity of the comparison made. None the less if the client still wished to improve their sprint speed, they could implement resisted sprint training. A study published by Myrvang and van den Tillaar (2024) stated that “resisted sprint training seems to be effective for improving acceleration ability, with significant decreases in the 10-m times.”. Football encompasses a lot of short sprinting movements; therefore, 10m sprints are a largely common and important movement within the game.

The subject’s vertical jump height was 0.52 standard deviations below the average and therefore, vertical jump can be highlighted as an area for improvement. A study published by Markovic (2007) found that plyometric training significantly improved counter movement jump height. Therefore, the subject could implement plyometric training (specifically involving jumping movements), in order to improve their jump height.

The subject recorded a score of 22cm on the sit and reach test which was 0.79 standard deviations above the mean of the group. This shows us that the subject’s hamstring and lower back flexibility are relatively strong components of fitness for them. The subject would not need to focus on flexibility or implement any changes to their program in regard to flexibility.
The subject’s body fat percentage was 10.1% and 1.01 standard deviations lower than the mean of the group, which highlights another area of strength within the athlete’s performance. A paper published by Toselli et al., (2022) stated that male professional footballers had a body fat percentage between 9.9% and 11.9%. The subject falls in this range, meaning their body fat percentage is likely not an area for improvement.
[bookmark: _Int_4qnxZ2X2]The subject’s agility T test time was 10.84s, this was 0.277 standard deviations slower than the mean, which highlights agility as an area for improvement. Agility encompasses speed and power, therefore the recommendations of resisted sprints and plyometrics given for speed and jump height may benefit the subject. A randomised control trial by Sun et al., (2025) found that speed and quickness drills were effective at increasing agility. The intervention group of the study prescribed speed and quickness drills for 4–12 weeks, 2–3 sessions per week, each ≤ 60 minutes for optimal change-of-direction results. Speed and quickness drills can include ladder drills, cone drills, change of direction drills (the T Test could be used as a drill) and plyometrics. Therefore, it is recommended that the subject performs 2 sessions per week under 60 minutes and incorporates these drills into the session.
The subject achieved a VO2 Max of 59.2 milliliters of oxygen per kilogram of body weight per minute, meaning their VO2 max was 0.588 standard deviations higher than the mean. A meta-analysis by Slimani et al., (2019) found that “VO2max values reported range from 59.2 to 63.2 ml/kg/min” for elite male footballers. It is recommended that the subject does not increase their training volume or make changes to their cardio-vascular training as they are already in a more than satisfactory range for VO2 max.
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Equipment-
	Sit and Reach box
	(Habdirect, Southam, UK)
	https://www.habdirect.co.uk




	Forceplatform
	Forceplatform FP8 2003
 
	( Hur, Kokkola,Finland)
	https://www.hur.fi

	Brower Timing Systems
	Timing systems
	(South Fort Street,Draper, USA)
	https://browertiming.com/

	Tanita Body Comp
	Tanita MC980 MA
	(Tanita, Amsterdam, The Netherlands)
	https://tanita.eu/



	Wattbike Pro
	Wattbike Pro
	(Wattbike, Nottingham, Uk)
	https://www.wattbike.com

	Douglas Bag
	Douglas 100litre with 2100 series 3 way stop cock
	(Hans Rudolph, Kansas, USA)
	https://www.rudolphkc.com
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