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Athletic performance is influenced by a spectrum of physiological factors distinguished by specific intensity, duration, and movement patterns. Comprehending the demands is influential to evaluating an athlete's physical prowess and designing a tailored training programme to optimise performance.  The study prioritises focus on a recreational football player, a sport significant in utilising aerobic and anaerobic systems as well as neuromuscular, strength, and attributes aligning with coordination. Intermittent high intensity team sports such as football requires athletes to engage in repeated high intensity exertion such as sprints, rapid directional change and jumping. While periods of the performance facilitate low intensity movements promoting passive recovery (Mohr et al., 2003). During performance football players rely heavily on effective anaerobic power, aerobic endurance, muscular strength, agility, speed, flexibility and coordination (Stølen et al., 2005). 
Aerobic capacity dictates the foundation for passive recovery between high intensity efforts, by maintaining overall work rate throughout the 90-minute match. Elite male football players are reported to display an average of 55–70 ml·kg⁻¹·min⁻¹ in the VO2 max test (Helgerud et al., 2001). Developed aerobic systems permits efficient energy production, facilitate lactate clearance and is the main contributor in delaying onset of fatigue. 
Conversely, anaerobic energy systems are influential in engaging movements such as maximal sprints, jumps and tackles. High intense activity/movement is fuelled the first initial seconds by the ATP-PCr system. Whereas intense Efforts lasting periods up to 30-60 seconds are maintained by the glycolytic pathway. The ability to persistently execute sprints at maximum pace with minimal drop off is aligned with greater match performance, specifically illustrated in midfield or attacking positions (Rampinini et al., 2007).
Muscular strength and power are vital to supporting repeated high intensity efforts throughout a match. Explosive actions such as sprinting, jumping and shielding the ball from the opposition are highly dependent on strength and power to facilitate optimal performance. Players more suited to defending positions would benefit to prioritising training related to strength and power, implementing low reps with heavy weight. Lower-body explosive strength, often assessed through the countermovement jump (CMJ), plays a crucial role in football, both vertical and horizontal force generation are essential components of fitness. (Wisloff et al., 2004). Implementing plyometric and resistance training would benefit massively to progressing targeted capabilities. 
Additionally, elements such as agility play a huge role in executing change of direction during performance. Effective agility incorporates both physical and cognitive components—reactive ability, decision-making, and footwork—which must be integrated into sport-specific assessments (Sheppard & Young, 2006).
Understanding the significance of body composition in relation to an athlete’s development and performance, both on and off the pitch, is crucial for optimizing training strategies and overall athletic potential. An ideal fat-free mass to fat ratio contributes to an improved strength to weight ratio, whereas excessive fat accumulates a negative effect to speed and endurance performance (Reilly et al., 2000). Effective monitoring of body composition alongside tailored nutritional strategies is clinical for enhancing informed individualized training adaptions, supporting recovery processes, while providing key insight into broader performance analysis and long-term health outcomes. 
Overall, football is characterised by complex and multifaceted physical demands. The assessment of various fitness components enables a comprehensive understanding of the physiological capacities that influence athlete’s performance outcomes, thereby illustrating effective training strategies. This case study will highlight the subjects’ physiological capabilities in relation to the sport specific requirements and present evidence-based training recommendations designed to align and enhance the subjects targeted performance objectives. 

 Method
Participant
The subject selected for this case study was a recreationally active male university student, aged 20 years (height 190cm; body mass 69kg), who regularly participates in competitive football. The participant reported no history of musculoskeletal, cardiovascular, or metabolic disorders. Prior to assessment participation, subject was provided written informed consent. To ensure standardisation, the subject was instructed to abstain from strenuous exercise, alcohol, and caffeine for at least 24 hours before each test session. Subject was also recommended to maintain similar dietary and hydrations practises across all testing days.
Testing Procedures
Testing sessions were standardised, including a mandatory dynamic warm-up of 5–7 minutes consisting of light jogging, dynamic stretching. Submaximal practice trials were utilised to allow the subject to familiarize themselves with the testing protocols and minimize the influence of learning effects altering performance outcomes.

The Yo-Yo Intermittent Recovery Test Level 1 (Yo-Yo IR1) was implemented to assess the participant's aerobic fitness and ability to recover from intermittent efforts. The protocol includes repeated 2 × 20 m runs at progressively increasing speeds, dictated by an audio track. (Krustrup et al., 2003). After each run, the participant completed a 10-second active recovery walk around a cone placed 5 metres behind the start line. Testing concluded when the participant failed to reach the line on two consecutive occasions. Total distance covered was recorded as the outcome. Equipment required to complete testing involved audio files, speaker and cones (South Fort Street,Draper, USA).
Lower-body explosive power was measured by testing participants vertical jump on a forced platform test (Hur, Kokkola,Finland). The participant started from an upright standing position on the platform with hands placed on hips. Participant was instructed to perform a rapid downward movement, followed up with an immediate vertical jump with intentions of achieving maximal jumping heights. Three trials were completed with one-minute resting time in between attempts, with the highest jump height in centimetres was recorded for analysis.
Participants speed performance was assessed applying a 30-Meter Sprint Test, the assessment involved the participant to sprint maximally over a 20 m distance from a standing start. Sprint times were recorded using electronic timing gates positioned throughout testing to record. Two trials were performed with a three-minute passive recovery between attempts, and the fastest time (seconds) was selected for analysis.
Evaluating participants Maximal isometric grip strength, the study opted to use the Handgrip Strength Test, performed using a Takei Hand Grip Dynamometer (Habdirect, Southam, UK). The participant stood with arms by their sides and squeezed the dynamometer with maximal effort for a period of three seconds (Roberts et al., 2011). Each hand was tested twice, and the highest score recorded in kilograms was applied to the results.
Body composition was assessed using bioelectrical impedance analysis Tanita MC980 MA, Body Composition Analyser. Bioelectrical impedance analysis has been validated as a practical method for estimating body composition in healthy populations (Kyle et al., 2004).
Participant was required to stand barefoot on the analyser's footpads and arms slightly abducted from the body, complying with the manufacturer’s instructions. The device distributes a low-level electrical current through the body to estimate body fat percentage, lean body mass, and total body water deriving from resistance and reactance values. Measurements were collected after the participant had fasted for at least 2–3 hours. 

Results 
The study conducted Z-score to finalise analysis, providing a standardized comparison of the participant's performance relative to the cohort of male football players. Positive Z-scores indicate performance above the group mean, whereas negative scores signify participants performance below the mean.
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 In terms of cardiorespiratory fitness, the participant demonstrated a VO₂ max Z-score of approximately +0.6, indicating moderately well-maintained aerobic capacity compared to peers. This enhanced aerobic profile implies a higher potential for prolonged submaximal performance, an element which is proven to be a vital component for sports requiring repeated efforts such as football.
Participants overall muscular strength, assessed via the handgrip strength test was detailing a slight negative Z-score, approximately -0.1. Results suggesting marginally lower grip strength than the cohort average. Considering handgrip strength, while it is not a primary of performance determinant in football, it can serve as an indicator of overall upper body muscular endurance, thus identifying a potential area of targeted development  
The participant’s vertical jump performance was marginally above average +0.5, signifying slightly superior lower-body power output in comparison to peers. In relation to athletic performance, lower body power is clinical for movements comprising of sprinting, jumping, and tackling. 
Similarly, performance in the 30-meter sprint test was notably higher +1.8 indicating superior sprint acceleration ability. This outcome is significant as sprinting ability is associated with successful performance in high-intensity intermittent sports.
Measuring the participant’s body fat percentage identified a z-score moderately below the group mean -0.7 emphasizing a relatively lean physique. Athletes with Lower adiposity typically possess advantages in football, as excess body mass can negatively impact speed, agility, and endurance.
Overall, the subject demonstrates above-average performance in key fitness components relevant to football, particularly aerobic endurance and sprinting capability, while grip strength presents a minor relative weakness. These findings illustrate beneficial insights for individualized training interventions at optimizing and excelling performance further heights, particularly by addressing the athlete’s minor muscular strength deficits.

Discussion/conclusion 
The physiological profile of the participant was generated through a wide range of fitness testing providing critical insights into the strengths and areas of weakness requiring improvement, relative to the demands of football. Football is characterised by repeated high-intensity actions, requiring high aerobic capacity, muscular power, speed, and optimal body composition to facilitate elite performance (Stølen et al., 2005). Analysis of the participant’s Z-score profile, compared with normative data, identifies distinct areas for specified training interventions.

The participant exhibited above-average aerobic capacity compared to the football cohort. Given the participant’s relatively strong VO₂max prowess, aerobic endurance does not appear to limit performance. Maintaining aerobic conditioning through high-intensity interval training may be beneficial to improving both VO₂max and repeated sprint ability, as it simultaneously targets cardiovascular adaptions (Iaia et al., 2009). Enhancements including improved mitochondrial density and lactate clearance. These new physiological refinements will contribute to greater overall oxygen delivery and utilization, which is crucial sustaining high intensity efforts and accelerating recovery between sprints throughout the match. 

The participant’s handgrip strength, falling marginally below established normative values for males aged 18–25 (typically 45–50 kg; Wang et al., 2018), suggests a specific area for targeted development. This deficiency may allude to underlying limitations in upper-body strength, addressing the implications can contribute to improved athletic performance and enhanced physical resilience. Recommendations for the minor deficit in the participants strength would include a structured resistance training routine targeting compound upper-body movements such as pull-ups, rows and deadlifts. Studies have identified enhancement in grip and upper-body strength in compound lifts (Suchomel et al., 2018). Additionally, isometric grip exercises such as farmer’s carries, can improve both strength and endurance relevant to physicality players demand on the pitch. Implementing structured progression combining maximal strength plus endurance phases endurance phases can offer functional support contributing to injury resilience and robustness through the season. 

Regarding vertical jump performance, the participant scored slightly above average among peers. Continuing to optimise capacity, the implementation of targeted plyometric training such as depth jumps and lungees. Additionally employing power-oriented resistance exercises such as loaded jump squats and Olympic lifts would be highly recommended to increase progression. Studies dating back 2011 discovered periodised strength-power cycles can progressively develop neuromuscular efficiency and rate of force development has been identified to significantly enhance explosive performance (Cormie et al., 2011). Incorporating training tailored to replicate game situations promotes functional transfer for athletes and reduces the risk of injury. 

The participant demonstrated strong sprinting ability over 30 metres, reflecting well-developed acceleration and short-distance speed—an essential physical attribute in football, particularly for rapid transitions, breakaways, and defensive recovery (Little & Williams, 2005). Normative data indicate that elite players typically complete the 30m sprint within 4.0-4.5 seconds (Rampinini et al., 2007), placing the participant's performance within the upper competitive range. Despite this being a clear strength, further progression in linear speed may be achieved through structured sprint-specific training. Evidence supports the inclusion of resisted sprint drills such as sled pushes, overspeed techniques, and biomechanical refinement to enhance maximal velocity and stride efficiency (Rumpf et al., 2016). To excel an athletes’ on-pitch effectiveness, strategies can be integrated into a periodised speed development programme to further engage sprint performance. 

Results indicated the participant has a lean physique, consistent with optimal performance standards in football. Normative data reveals Elite level players typically maintain body fat levels between 8–12%, providing favourable power-to-weight ratio essential for repeated high-intensity efforts (Silvestre et al., 2006). Nutrition plans focusing on energy availability, macronutrient scheduling, and recovery maintenance can assist in preserving lean mass, while evading excessive adiposity or energy deficits (Thomas et al., 2016). Ongoing monitoring is recommended to validate training methods, repeated assessment utilising a bioelectrical impedance or skinfold assessments would ensure reliability on athlete’s body composition.

Conclusion
The participant demonstrates a strong physiological foundation for football, particularly in areas such as sprint speed and aerobic capacity. While testing indicated a slight deficiency in upper-body strength, overall performance remains within a functional range. To maximise performance potential, a well-rounded training programme should prioritise the continued development of strength, speed, and power, while maintaining an optimal body composition. This should be supported by regular performance monitoring and periodic reassessment to evaluate progress and ensure training adaptations remain aligned with performance goals.
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