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      Physiological Analysis of a Football Player: Testing, Results, and performance. 

Introduction
This case study examines the physiological profile of a 27-year-old male footballer competing in the Welsh league. At this level, football requires a high degree of physical conditioning, combining aerobic endurance, anaerobic power, strength, speed, and agility. Matches typically last 90 minutes, during which players cover approximately 9-12km, incorporating frequent transitions between low- and high-intensity activities such as walking, jogging, sprinting, and rapid directional changes. 
Aerobic capacity is a fundamental component of football performance (Marsuna, Hudain and Heriansyah, 2024). as it underpins a player’s ability to sustain activity throughout the match and recover between high intensity efforts. Maximal oxygen uptake (VO2 max) is commonly used to assess aerobic fitness, with values for competitive male footballers typically ranging between 55-65 ml.kg. A well-developed aerobic system allows players to maintain a high work rate and reduces fatigue during the later stage of the match. In addition to aerobic fitness, football places significant demands on the anaerobic energy system (Wadley and Le Rossignol, 1998). Short bursts of sprinting, jumping, and tackling rely heavily on phosphocreatine stores and anaerobic glycolysis. Therefore, anaerobic power and repeated sprint ability and critical performance determinants. 
Muscular strength and power are also essential, particularly in the lower body. Strength contributes to sprint acceleration, jumping ability, and physical duels, while also playing a role in injury prevention. Explosive power, often assessed through vertical jump tests, is particularly important for actions such as heading and rapid acceleration. (Gao, 2023).
Agility is another key component due to the nature of football (Krolo et al., 2020). Players must frequently change direction at speed in response to unpredictable game situations. This requires a combination of strength, coordination, balance, and neuromuscular control.
Body composition also influences performance. Lower body fat percentages are generally advantageous as excess body mass can negatively impact speed and endurance. However, sufficient muscle mass is necessary to support strength and power output (Atakan et al., 2017).
As a 26-year-old competing in the Welsh league; you are likely approaching or within your physiological peak. Therefore, optimising these physical qualities is essential to maximise performance and maximise performance and maintain competitiveness. This case study aims to evaluate your physiological capabilities and identify key areas for improvement. 

Method
A series of physiological assessments designed to evaluate the key components of football performance. All testing was conducted under controlled conditions following a standardised warm-up consisting of 5 minutes of light aerobic exercise and dynamic stretching. All participants were relatively active and had experience in some form or sports and exercise. 
Participant: 
The participant is a 27-year-old male, height 177cm, weight 88kg, who plays in the Welsh league as a central midfielder. All participants filled out a PAR-Q form and a consent form before any involvement.
Aerobic Capacity (Vo2 Max):
The Vo2 max test consisted of the watt bike, the participants started off on 100watts and then increments increased by 20watts each minute until voluntary exhaustions. Then a Douglas bag was used for the final minute of the effort to collect the expired air for testing. The air was put through a servomex gas analyser and a dry gas meter to analyse the results and find out each participant Vo2 max.
Sprint speed:
Sprint performance was measured by using timing gates at 10m, three maximal efforts with adequate recovery between trials. The fastest time was recorded for analysis. 
Lower body Power:
Explosive power was assessed using the countermovement jump (CMJ). Three maximal vertical jumps on the platform were recorded. With hands placed on the hips to ensure consistency. The highest peak power of the 3 attempts was kept.
Muscular Strength:
Lower body strength was evaluated using a Mult repetition maximum score on the Keiser leg press. After a progressive warm-up the weight being pushed would keep increasing until the maximum effort was seen, then would continue to lower back to 0. the maximum score was taken for every participant. Was set to 10 rep mode seats adjusted to knee angle of 90 degrees depending on participant height. There was also a Takei hand Grib dynamometer.
Agility:
An agility-t-test was performed to measure agility to change direction quickly, the participants completed two trials of the course, and the fastest time was recorded and used for data.
Data Analysis: 
The results were compared against a dataset of the students, a Z-scores were calculated to determine how the participant performance compares to the group mean.
Results
The participant results provide a clear overview of his physical profile and performance across key football-related fitness components. A body mass of 88kg and body fat of 20% indicating a balanced composition with sufficient lean mass to support strength and power output. 
Strength assessments showed strong lower-body performance, with a peak power value of 971W on the Keiser leg press. This suggests good force production capacity during multi-joint movements. Upper-body strength was reflected by a handgrip result of 62kg, which aligns with expected values of trained male athletes and demonstrates solid general strength. 
Explosive lower-body power, measured via the countermovement jump, produced a best height of 47.77cm. This indicates a good ability to generate rapid force.
Agility performance, measured through the T-Test, resulted in a time of 9.71 seconds. This score reflects efficient change of direction ability.
These raw results were further analysed using a Z-scores to compare the participant with the wider student dataset. This allowed identification of the above-average performance areas, particularly strength and power, as well as highlighting components that align with expected midfield demands. 

Table 1 – Participants Testing Results 
	Test
	Result 

	Body Mass 
	88 kg

	Body fat 
	20%

	Keiser Leg Press 
	971 W

	Handgrip Strength
	62 kg 

	Counter-Movement Jump 
	41.77 cm

	Agility T-Test
	9.71 s







Table 2 – Comparison to Normative Data. 
	Test
	Result
	Elite Football Normative Values
	Source 

	Body Mass
	88 kg
	Central midfielders typically 75–82 kg
	Bloomfield et al. (2007)

	Body Fat %
	20%
	Elite male players: 8–12%,
	Sutton et al. (2009)

	Lower Body Strength / Peak Power (Leg Press / Similar Measures)
	971 W
	Elite lower body peak power: 1200–1500 W
	Wisloff et al. (2004)

	Countermovement Jump
	41.77 cm
	Elite CMJ: 40–50 cm
	Stølen et al. (2005)

	Agility T‑Test
	9.71 s
	Elite agility performance: 8.7–9.5 s
	Mujika et al. (2009), 

	Grip Strength
	62 kg
	Trained male athletes: 50–65 kg 
	Nikolaidis (2012)




Figure 1 – Z-score Profile of Football Player.
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Discussion
The present assessment provides a comprehensive evaluation of key physiological characteristics relevant to football performance, integrating laboratory and field-based testing methods. A structured testing battery was implemented under controlled conditions following a standardised warm-up consisting of light aerobic activity and dynamic stretching. This approach ensured consistency and reduced injury risk while preparing the participant for maximal efforts. The participant, a 27-year-old male central midfielder, completed assessments of aerobic capacity (Vo2 max), sprint speed, lower-body power, muscular strength, and agility, offering a well-rounded performance profile.
The Vo2 max test followed a graded exercise protocol on a watt bike, beginning at 100 watts and increasing incrementally until volitional exhaustion. Expired gases were collected using a Douglas bag and analysed via a servomex gas analyser, providing a valid and reliable measure of aerobic fitness, sprint performance was assessed using a 10 m timing gates across three maximal trials, ensuring accuracy through electronic measurement. Lower body power was evaluated via the countermovement jump (CMJ), a widely accepted measure of explosive strength assessment utilised a Keiser leg press for peak power output alongside handgrip dynamometer, while agility was measured using a T-Test, a standard protocol for change of direction and speed. 
When compared to elite normative data, several key discrepancies emerge. Body mass (88kg) exceeds the typical range for central midfielders (75-82kg), with body fat percentage of 20%, substantially higher than that of elite range of (8-12%). These findings suggest that excess body fat may be contributing to reduced efficiency in movement, negatively affecting speed, endurance, and power-to-weight ratio. This is reflecting in the Z-scores profile, were body fat and body mass likely present as negative deviations relative to elite standard
Lower- body peak power (971w) is notably below elite values (1200-1500w), indicting a deficit in explosive force production. This aligns with the Z-score analysis, where peak power output would fall below the normative mean. However, CMJ performance (47.77cm) sits within the lower boundary of elite norms (40-50cm), suggesting that while maximal power output is limited, functional explosive ability remains relatively adequate. This may indicate a need for targeted maximal strength and power development rather than general neuromuscular improvements. 
Agility performance (9.71s) is slightly slower than elite benchmark (8.7s-9.5s), reinforcing the suggestion that excess mass and suboptimal power output may be limiting rapid directional changes. The Z-score for agility would therefore also reflect a small negative deviation. In contrast, a grip strength (62kg) falls within the expected range for trained athletes (50-65kg), representing a relative strength in upper-body function, although this has less direct transfer to football performance. 
The use of normative data provides an essential benchmark for interpreting the participants performance in relation to elite football standards. These values, derived from established research, represent typical physiological characteristics of high-level players and allow for meaningful comparisons across key performances. Comparison with normative data highlights where the participant meets, exceeds, or falls below expected standards. For example, CMJ performance aligns with lower end elite values, indicating acceptable explosive ability, whereas body fat percentage and lower-body peak power fall outside optimal ranges, suggesting areas for improvement. This comparison is valuable as it moves beyond raw data, providing insight into performance quality relative to positional and competitive demands. 
Overall, the Z-scores profile provides a useful visual summary of these findings, highlighting areas of underperformance relative to elite norms. The most pronounced deficits appear in body composition and lower-body power, while Countermovement jump and grip strength are closer to or within expected ranges. With also speed being relatively close even with the added body mass of around 6kg. 
In conclusion, this assessment identifies key areas for performance improvement. While the participant demonstrates adequate baseline strength and explosive capability, excess body fat and below-average lower-body power are likely limiting overall football performance. Targeted interventions should prioritise body composition optimisation through nutritional strategies and conditioning, alongside strength and power training to enhance force production. Improvements in these areas are likely to positively influence agility and overall match performance, bringing the athlete closer to elite normative standards.
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