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Introduction
Football is a high-intensity intermittent team sport that places significant demands on both aerobic and anaerobic energy systems. (Bangsbo, 2014). During a match, an elite male footballer typically covers between 10 and 13km, with a substantial proportion of this distance completed at high-intensity running speeds (>19.8 km/h) and involving frequent accelerations, decelerations, sprints, and changes of direction (Modric, Versic and Sekulic, 2019). Aerobic capacity, commonly measured as maximal oxygen uptake (VO2 max), has been identified as a key determinant of an athlete's football performance, underpinning a player’s ability to sustain repeated bouts of high-intensity activity and recover efficiently between efforts (Stølen et al., 2005). In addition, anaerobic power is crucial for short explosive actions such as tackling, jumping and sprinting, which are frequently performed during match play and are decisive in determining match outcomes (Bangsbo, 2014). 

Lower-limb muscular power, assessed via the counter-movement jump and sprint tests, has been reported as a significant predictor of on-field performance in male footballers (Keiner, 2024). Body Composition is also an important consideration, as excess body fat has been shown to negatively impact both speed and aerobic endurance performance, with higher body fat percentages demonstrating strong correlations with decreased sprint and agility performance (Keiner, 2024). 

The physiological demands of football can vary depending on position, tactical role, and competitive level. Midfield players often cover the greatest total distance and perform frequent high-intensity runs; by contrast, central defenders tend to cover less overall distance, whereas wide players and strikers may be required to produce more decisive, explosive actions and sprinting efforts (Bradley et al., 2009). 

The purpose of this case study is to assess the physiological profile of a male footballer across a battery of laboratory and field-based tests. The results will be compared with a cohort data set using z-score analysis and with published normative data to identify physiological strengths and weaknesses and to make evidence-based training recommendations. 
Method
Participants
One healthy male recreational football player (age: 20 years, height: 166 cm, body mass: 60 kg) volunteered to participate in this case study. Written informed consent was obtained prior to testing, in accordance with UWTSD's ethical guidelines. 
Anthropometric Measures
Height was measured to the nearest 0.1 cm using a Seca 213 Stadiometer (Seca, Hamburg, Germany) with the participant standing barefoot in the Frontal plane. Body mass (BM) was recorded on a Seca 875 digital scale (Seca, Hamburg, Germany). Body composition, including body fat percentage (BF%) and skeletal muscle mass (SMM), was assessed using an InBody Scanner (InBody, United Kingdom) according to the manufacturer's standardised protocol, and validated against dual-energy X-ray absorptiometry (DXA) in physically active populations (Cataldi et al., 2021).
Anaerobic Power Assessment
Anaerobic power was assessed using the 30-second Wingate Anaerobic Test (WAnT), performed on a Monark Ergomedic 894E cycle ergometer (Monark Exercise AB, Vansbro, Sweden) with a braking resistance of 7.5% BM (4.5kg), following the protocol of Bar-Or (1987). Following a 5-minute warm-up and 3-minute passive recovery, the participant completed a 30-second maximal sprint. Peak Power (PP), mean power (MP), and fatigue index (FI) were recorded. 
Aerobic Capacity Assessment
Maximal oxygen uptake (VO2 Max) was determined using a continuous incremental ramp test on a Wattbike Atom Pro (Wattbike Ltd, Nottingham, UK), commencing at 100W and increasing by 20W/min to complete exhaustion. Expired air was collected into a 100 L Douglas bag (Hans Rudolph Inc., Kansas, USA) during the final complete minute. The air was analysed using a Servomex miniHF 5200 gas analyser (Servomex Ltd, Crowborough, UK) and ventilation was measured via a Harvard DGM1 dry gas meter (Harvard Apparatus, USA). VO2 Max was expressed relative to BM (ml/kg/min).

Muscular Strength and Power Assessment
Lower-body explosive power was assessed via a Keiser A300 Leg Press (Keiser, Fresno, USA) with the knee at 90° flexion at the top of the range of motion, set to 10-repetition maximum mode. Repetitions were completed until the output power dropped; the peak power was recorded in watts. A Countermovement jump (CMJ) with an arm swing was performed on a Force Platform FP8 2003 (Hur Oy, Kokkola, Finland), with peak jump height averaged from flight time across three trials. Handgrip strength was measured using a Takei Hand Grip Dynamometer (Takei Scientific Instruments, Niigata, Japan) at 90° elbow flexion; the mean of three trials per hand was recorded (ACSM, 2022).
Speed and Agility Assessment
Linear sprint speed was assessed over 10 m using Brower Timing Systems light gates (Brower Timing Systems, Draper, USA), with the mean of three trials recorded. Agility was assessed using the T-Test (Semenick, 1990), consisting of a 9.14m forward sprint, 4.57m lateral shuffles, and a backpedal return, the mean of three trials was recorded in seconds. 
Data analysis
To allow comparison of participants' results with the cohort dataset, z-scores were calculated for each test variable using the formula z = (individual score – group mean) / group SD. A positive z-score indicates performance above the group mean. In contrast, a negative z-score indicates performance below the group mean, except for the 10-meter sprint, Body composition and Agility t-test, where lower is better.

Results
Table 1 presents the participants' raw test scores, along with the group means and SDs for both the university male cohort and the male football-specific cohort. Z-scores calculated against all three reference groups are displayed in Table 2 and illustrated in Figure 1. Published normative values for male footballers are presented in Table 3 for external comparison. 



Table 1: Individual Raw Scores and Cohort Comparison Data
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Table 2: Z-Score profile: Athlete compared across 3 reference groups
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Table 3: Published normative values for Key Physiological Tests in Male Footballers.
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Figure 1: Z Score profile for Athlete against all 3 comparison metrics
Figure 1 illustrates that the participant performed above the group mean in WAnT peak and average power and agility, whilst demonstrating below-average scores in explosive power tests and grip strength relative to all three comparison groups. 

Discussion 
Aerobic Capacity
The participant recorded a VO2 Max of 42.4ml/kg/min, which falls marginally below the all-male cohort mean (z = -0.10) and more substantially below the football-specific cohort mean (z = -0.91), indicating that aerobic capacity is below the standard expected for male footballers at this level. When compared with published norms for elite male footballers of 59.2–63.2 ml/kg/min (Slimani and Nikolaidis, 2019), the deficit is considerable (z = -2.29). This is particularly relevant in football, as VO2 Max underpins a player’s ability to sustain repeated high-intensity efforts and recover efficiently between efforts during match play (Stølen et al., 2005). A training recommendation for this participant would be to increase the volume of High-intensity Interval training (HIIT), as this is the most evidence-based method for improving VO2 Max (Helgerud et al., 2007). The study used a HIIT training method of 4x4 min interval running at 90-95% HR Max, then 3 minuets active resting at 70% HR Max. This showed an improvement in VO2 Max by approximately 8% in footballers over 8 weeks. Other methods of improving a subject's VO2 Max, such as continuous moderate-intensity training, have been shown to increase VO2 Max. However, they are less efficient at producing aerobic adaptations in team-sport populations (Buchheit and Laursen, 2013).
Sprint and Explosive Power 
Sprint speed and explosive power represent the most consistent area of weakness across all three reference groups. The participant recorded a 10 m sprint time of 1.96 s, which was slower than the all-male cohort mean of 1.84s (raw z = +1.00; below average, where higher values indicate a slower, below average performance), and 2.00 SD below the published normative value of 1.80 ± 0.08 s for male footballers (Nikolaidis et al., 2016). This is a significant concern, as sprint speed underpins decisive actions in match play, including pressing, forward runs and defensive recovery (Bangsbo, 2014). Consistently below-average scores across the explosive corroborate the deficit in sprint performance is corroborated by consistently below-average scores across the explosive power battery: Vertical Jump (25.24 cm; z = -1.55 vs football cohort; z = -2.46 vs published norms) Keiser leg power test (693 W; z = -0.84 vs football cohort; z = -1.54 vs published norms) and medicine ball throw (150 cm; z = -1.59 vs football cohort), together indicating a broader deficiency in lower-body and whole-body neuromuscular power. Lower-limb muscular power has been identified as a significant predictor of on-field football performance (Keiner et al., 2024), making this a priority training area. A combined resistance and plyometric programme is recommended. Comfort et al., (2012) found that strength-based training significantly improved both sprint and jump performance in team sport athletes, whilst Sander et al., (2013) demonstrated that heavy strength training alone produced meaningful reductions in 10 m sprint time in youth footballers. The evidence therefore suggests that multiple training approaches can elicit improvements, though combined modalities appear most effective for simultaneously developing speed, jump height, and power output. 
Body Composition and Grip Strength
BF% for this participant was 18.6%, which is considerably above elite footballer norms of 8-12% (Reilly, Bangsbo and Franks, 2000; z = -2.64 vs published norms). This can affect this athlete's sprint and agility performance (Keiner et al., 2024). Grip strength is recorded to be notably low (29kg; z = -3.50 vs published norms). While this is not a primary football demand, this test reflects muscular strength that underpins athletic performance. A recommendation for this participant is a moderate caloric deficit combined with resistance training, as this has been shown to reduce an athlete's BF% while preserving lean mass (Garthe et al., 2011). Demonstrated that a slow rate of weight loss (0.7% BM per week) in elite athletes preserved lean mass more effectively than aggressive restriction and therefore is the preferred approach for athletic populations. 
Relative Strength and Conclusion
Despite the weaknesses identified above, the participant demonstrated above-average performance in several key areas. WAnT PP relative to BM (12.19 W/kg; z = 0.49 vs football cohort) and MP (7.97 W/kg; z = 0.19 vs football cohort) both exceeded the football-specific cohort mean, indicating that short-duration anaerobic capacity is a relative strength. The agility T-test time of 10.03s was also above both the all-male cohort mean of 11.92s (z = -1.24; better performance) and the football-specific cohort mean of 10.72s (z = -1.05), suggesting that change-of-direction ability is well-developed relative to peers, which aligns with the high agility demands of football described by Stølen et al., (2005). In conclusion, the participant’s physiological profile indicates that VO2 Max, sprint speed, explosive lower-body power, and body composition are the primary areas requiring targeted development. A periodised programme incorporating HIIT for aerobic capacity, combined resistance and plyometric training for explosive power, and a controlled nutritional strategy for body composition optimisation would most likely improve performance in line with the demands of the sport.  
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