A physiological case study of a recreational  footballer player

Introduction:
Football is an intermittent high intensity game that lasts up to 90 minutes, which therefore means that it is essential for players to perform multiple repeated sprints and different actions throughout the game such as jumping, sprinting, changes of direction and lastly tackling during the period of the game. These demands have a significant factor on the aerobic fitness and anaerobic fitness systems, as the game demands an incredible amount of high intensity leading to great amount of stress for the energy systems. According to research (Bangsbo, Mohr and Krustrup, 2006) we can determine that this is true. Aerobic capacity is of a large importance as it is a huge requirement for the recovery of between high intensity efforts, while on the other hand anaerobic power has a huge influence on short burst sprints or explosive movements. According to research (Stolen et al., 2005) we can determine that this is true as aerobic and anaerobic both play a huge factor in football.
According to research (Silva et al.,2024) we can determine that elite football players typically cover 9-13 km per match, with an instrumental amount moderate to high intensity throughout a 90-minute game. Additionally, a well-developed cardiovascular system is a crucial factor. Another key area is the amount of muscular strength and power required due to a number of actions such as tackling, shielding the ball and jumping for headers that is common within a football game.  According to research (Hoff and Helgerud, 2004) we can determine that this is true as muscular strength is of huge importance in the sport as well as muscular endurance. In addition, speed and agility have an incredible influence particularly turning out to be key for performance or attacking and defensive transitions throughout the game. 


The participant in this case study is a 20-year-old male recreational football player, who mostly plays on the wing therefore is identified as a winger but can play alternative roles within the attack. This position is represented with players that can offer a high level of speed, agility, repeated sprint ability, as wingers are always actively involved in attacking and defensive transitions, such as wide runs or attacking one on one. According to  Rampinini et al. (2009) we can determine that this is true repeated sprint ability is one of the most crucial areas need for a position such as a winger.As a result, the participant is heavily influenced on both anaerobic power for explosive movements, sprints and aerobic capacity to gain the maximum support between recovery between efforts.
Differently, to elite players the participant take part in structed training sessions such as s & c conditioning, high intensity training midweek and a low intensity training towards the end of the week due to playing at a much less competitive level only training once a week and participating only on weekends. According to research (Buchheit and Laursen, 2013) suggests that this is true as interval training is an important factor in football and can take performances to the next level. This may have an influence on the limitations of the participant due to the development of key physiological areas not available as a lack of aerobic endurance and repeated high intensity efforts. According to research (Rampinini et al., 2009) we can determine that this is true as the research that is mentioned is repeated sprint ability is a key determinant of football performance and differentiates between playing standards, with higher level players showing a much superior sprint and recovery capabilities. Therefore, the participant, may experience outcomes such as an increase in fatigue during long periods of play, which ultimately could become costly for the team and Impact performance.  
This case study aims to assess the participants physiological characteristics in relation to football due to the high intensity demands in a 90-minute game primarily focused on the requirements needed of a winger. Key components of fitness will include the likes of aerobic capacity, speed, agility and muscular strength, which will all be analysed within a series of different tests. By comparing the participants results to normative data and group averages, strengths and weaknesses can be identified, therefore allowing a clear and targeted, evidence-based training recommendations to improve performance.



Method:
The participant took part in a series of laboratory tests designed to identify the key components of physical performance for a recreational footballer assigned to the winger position.  The tests analysed aerobic capacity and anaerobic capacity, muscular strength and power, speed, agility, flexibility and lastly muscular endurance.
Firstly, the anaerobic capacity was influenced using the Wingate anaerobic test, performed on the cycle ergometer, which measures peak power output and fatigue over a 30 second period of maximal effort. Additionally, the Keiser leg press was identified as one of the tests due to analysing the participants control resistance whilst also capturing the force that was produced.  Upper body strength was assed by using the handgrip dynamometer to identify maximal isometric grip strength on the left and right hand.
Next, explosive power was measured by completing both the broad jump and the vertical jump tests, which has a heavily influenced focus on lower body power results. Another test that was used to identify upper body power was the medicine ball throw test.  Speed was analysed specifically in the 10m sprint test due to high intensity, also agility was measured slightly different completing the agility t test which required a considerable amount of change of direction. Reaction time and coordination was recorded using the blaze pods technology.
For muscular endurance the tests that were carried out to be assed were the press ups and sit ups tests capturing maximum amount of repetitions performed by the participant. In addition, the flexibility test was assessed with the sit and reach test being identified, to analyse the ham string and lower back flexibility. 
All tests were conducted following a strict and appropriate ethical procedures, including informed consent to ensure whether the participant was fit and at no injury risk beforehand to perform in the maximal effort testing.


Data analysis was performed using IBM SPSS. Raw scores were converted into z-scores to allow for all the comparisons across variables with different units of measurement.  Therefore, the z-scores were calculated by subtracting the group mean from the individual score and dividing the result by the group standard deviation (Z= (X-M) / SD). This process standardises each variable so that scores are identified in terms of standard deviation units, allowing a direct comparison between different fitness components. A z-score of zero indicates performance equal to the group mean, while positive and negative values represent above and below average performance, respectively.
Prior to analysis, the data captured was assessed for normality to ensure statistical assumptions were met. Where deviations from normal distribution were identified, appropriate data transformations were applied to improve normality. This process massively enhanced the validity of comparisons and correctly ensured that the z-score analysis provided an accurate response to the participants performance relative to the group.














Results:
The participants physiological performance ranges across a variety of fitness variables which is presented in table 1 and figure 1 as the z-score profile. In these results, performances was compared to group mean values using z-score analysis.
The participant identified to being above average in a multiple variety of performance variables. These included the likes of relative peak power (WAnT PP W.kg; z= 0.90), lower body strength (Keiser leg press; z= 0.38), and muscular endurance (sit ups; z= 0.32). In addition to this, other small positives values have been influenced in sprint performance over short distances (z= 0.21 and 0.12, therefore suggesting that results are slightly above average.
On the other hand, a considerable number of variables were below the group mean. Small negative deviations were produced  when measuring peak power (WAnT PP; z= -0.43), anaerobic capacity (WAnT AP; z= -0.75), agility t test (z= -0.19) and lastly vertical jump (z=-0.03), providing a negative and below average performance.
In addition, more negative outcomes were obtained in several variables such as agility, strength and sprint measures (z=-0.84, -1.10, -1.22, -1.30, -1.34, -1.63 and -1.95), therefore identifying that performance is notably below the group mean. Also, negative values were influenced quite considerably in specific variables (z= -2.73, -3.03, -8.46 and -9.41), therefore indicating a severe deviation from the group average.
Group means values varied drastically across variables due to the significance of the differences in measurement units (such as watts, power and distance). The use of z scores provided a standardisation across all variables, allowing to produce accurate and meaningful results for comparison of the participants overall fitness identity.
Overall, the results provided showed a mixed performance, a number of different above average scores but mostly below average in performances across the testing  with multiple physiological components showing this.


	Test
	Participant Score
	Group Mean
	Z-score

	WAnT Peak Power (W)
	698
	865.81
	-0.61

	WAnT Peak Power (W/kg)
	10.15
	7.99
	0.90

	WAnT Average Power (W)
	299.81
	566.80
	-1.63

	WAnT Average Power (W/kg)
	4.61
	5.29
	-0.19

	Keiser Leg Press (W)
	698
	1365.34
	-0.84

	Vertical Jump (cm)
	30.03
	38.76
	-1.30

	Agility T-test (s)
	10.05
	12.70
	0.21











Table 1
[image: ]
Figure 1.  Z-score profile of the participant across physiological tests ( Bar chart)




Discussion & Conclusion:
The aim of this case study was to analyse the physiological characteristics within a 20-year-old male recreational footballer player, assigned to the winger position with specific demands associated with the position. The overall results identify a mixed showing in results and performance, with a considerable number of areas of strength but also negative showings predominately below average performance across key physiological components.
The participant displayed a above average performance in anaerobic capacities, upper body and muscular endurance piratically the tests such as medicine ball throw, sit ups and Wingate test. These attributes are of high importance for a winger, as the position requires a lot of explosiveness, repeated sprint ability and the crucial ability to maintain performance during attacking phases especially when fatigued. In addition to this, intermittent performance in agility t test and broad jump identify similarities for the position due to its capacity for change of direction and lower body power.
On the other hand, majority of results have a negative effect as they indicate a below average performance, piratically in lower body strength and reaction-based tasks such as Keiser leg press, blaze pods, vertical jump and 10m sprint performance. These variables are crucial for a winger, who heavily relies on outcomes such as acceleration, speed and rapid directional change to create attacking chances or potentially help defensively.  Reducting in performance may be costly as these areas has the potential to limit the participants effectiveness during a high intensity game and phases during the game.
Body composition also identified deviation from the group mean, with a significance in lower body fat percentage. While body fat is associated with improved performance, a huge decrease in and low values may potentially affect energy systems and recovery if not managed correctly.
The participants flexibility and grip strength were also notably below average, therefore identifying potential limitations in mobility and general strength. While grip is not often associated with football performance, poor muscular strength ability can contribute to the factor of injury prevention and physical resilience during a game.
Overall, the participants physiological identity, suggests that some components are developed well other key areas need a huge influence require improvement to meet the demands of football, to be a more successful winger.
In conclusion, the participant overall shows a inconsistent results and a mixed physiological identity, with some strengths in areas such as anaerobic power and muscular endurance, but noticeably weak in other key areas such as strength, speed and agility. Given the highly intense demands on a winger in football most noticeably targeted interventions are required to boost performance outcomes. By analysing and addressing these limitations through structured and evidence-based training, the participant is likely to raise their standard to the next level and enhance their overall capability and performance during an important game. 
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