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Case Study Report

Introduction: 
[bookmark: _Int_27kUrcMU]Football is suggested to be a great option for sport or physical activity, due to its intermittent efforts at different intensities and durations. This type of sport would require skills such as technical, tactical, physical and mental to maximise performance of an individual (Chainok et al., 2025). Football withholds aerobic and anaerobic energy systems due to the intermitted nature of the sport as there are bursts of sprints as well as periods of walking/jogging, more lower intensity actions (Ulupinar, 2021). The lower intensity efforts are ideal for recovery from the high intensity efforts, which is vital for goalkeepers specifically. 
[bookmark: _Int_emznk2an][bookmark: _Int_TxMKHsME][bookmark: _Int_zon8gxmg][bookmark: _Int_sNcUaVFC]A goalkeeper's actions during a match with directly influence the outcome of the game (Gonzalez-Jarrin et al., 2025). Goal keepers are required to maintain high levels of sharpness and speed due to the reactive nature of the position they withhold. For example, Gonzalez-Jarrin., et al (2025) suggests that agility is a key determinant of goalkeeper's effectiveness, while incorporating rapid reaction time and accuracy which increases the number of changes in direction made. All these factors underpin the several other neuromuscular components such as coordination and explosive power which supports movements such as diving, jumping and one vs one action. A goalkeeper’s main actions are typically very short durations, approximately 5-20 seconds (Gonzalez-Jarrin et al., 2025). Therefore, a goalkeeper is mainly reliant on anaerobic power using the ATP-PC energy system. Collectively, all these physiological aspects have a vital impact on an individual's performance and especially on the outcome of the game (Gonzalez-Jarrin et al 2025). 
[bookmark: _Int_1UQUzOLQ]Goalkeepers have a unique role, as the physical demands of football vary considerably depending on the position played. According to Jean-Francois et al., (2023) goalkeepers cover around half the distance of the field players, therefore they perform less throughout a game, but have more high intensity demanding actions. This highlights that goalkeeping is not necessarily about the volume of work, yet more based on the intensity and decisiveness of the work (Jean-Francois et al., 2023).
[bookmark: _Int_uoQ0UwcW][bookmark: _Int_lf7KHX2X][bookmark: _Int_FTUaMi3C][bookmark: _Int_3kAlMaY4]The individual chosen for this case study report is a goalkeeper for a semi-professional team. Due to this position and level, the individual trains for football through the team twice a week, as well as partaking in other exercise e.g. the gym 5 to 6 times a week. This is to maintain high levels of fitness and perform to the highest possible ability to maximise performance outcomes. If this was not achieved and maintained the individual would not be able to sustain the high levels of fitness throughout the games and training and could be detrimental to the outcome.

Method:
Prior to any testing informed consent was obtained from the individual.
Vo2 max:
The Vo2max test was completed on the Watt bike (Wattbike, Nottingham, UK). The bike was set up to the height of the individual (hip height). Every minute the intensity increased. This was subject to the individual as the increments of intensity was determined by the participants. Rate of preserved exhaustion (RPE) and heart rate monitor (Polar Electro Oy, Kempele, Finland) was measured throughout and a 30 second breath test of expired air using the Douglas bag (Hans Roudolph, Kansas, USA), using a nose clip and the Mouthpiece (Hans Roudolph, Kansas, USA) was measured at the end. The expired air was analysed through the Servomex Gas Analyser (Servomex Group Ltd, Crowborough, East Sussex, UK) and then evacuated through the Dry Gas Meter (Havard Apparatus, Holliston, MA, USA).

Keiser leg press:
[bookmark: _Int_CAYcEoOu][bookmark: _Int_mgvnlnFD]When completing the Keiser leg press (Keiser, Fresno, USA), the individual produced short sharp movements outwards extending the legs as hard and fast as possible to measure peak power.  

Vertical jump:
[bookmark: _Int_VVCMUJIi]Vertical jump was completed using the Forceplatform (HUR, Oy, Kokkola, Finland). Participant stood on platform with legs shoulder width apart and hands on hips. Once the countdown has ended participants was instructed to squat down and jump up and land with force. Results were recorded.

Agility t-test:
[bookmark: _Int_Zu9Si5zX]A 10m sprint line was set up with 5m extending left and right, creating a t shape. Participant began at the top of the sprint line. No run up was allowed, when the participant ran through the lights (Brower Timing System, Draper, UT, USA) recognised the movement and began the timer. The participant ran down to the end of the 10m, then side stepped to the left, touch the cone, sidestep to the right, touch the cone, sidestep back to the middle and run backwards back to the top.

Sit and reach:
Sit and reach was measured last to ensure participant is warmed up thoroughly. Shoes are required to be removed. Feet on the box (HaB International Ltd Southam, UK), resting heels on the floor. Ensure legs are straight throughout and lean forward with palms down and hold position for 2-3 seconds.

Body fat %:
Body fat % was measured on the bioelectrical impedance machine (InBody CO., Ltd., Seoul, South Korea). Shoes and socks needed to be removed before standing on the foot pads. All instructed were followed based off the machine itself. Results were shown at the end, yet a detailed analysis was on the in-body app.

Blazpods:	
The blaze pods (20936 Bay Ct, Miami, FL 33180) require the I-pad to be connected to them to ensure they work. Once all blaze pods are set up the I pad will instruct the particiapnt to hit one pod and then it will time the participant for 30 seconds. The aim is to hit as many of the pods as possible within the 30 seconds. 

10m sprint:
[bookmark: _Int_snHhk82p]No run up allowed, the individual began from the starting line. The individual had to use maximal speed to get the lowest time possible. This test was repeated 3 times, and the quickest time was recorded.  

Grip strength:
The length of the handle on the hand grip dynamometer (Takei Scientific Instruments Co., Ltd., Niigata, Japan) was adjusted so it feels comfortable in the hand. Hold the hand grip dynamometer in the right hand with the palm facing up and the elbow at approximately 90 degrees. Squeeze the dynamometer with full force for 3 seconds. This was repeated 3 times; best result was recorded.

Results:
The results below were analysed from the testing that was undertaken. The results are compared against other past students who completed the same set of tests and produced the results in a Z score graph (refer to figure 1). Referring to Table 1, it demonstrates the individuals test results against published articles and data. This is to determine the comparison and relationship between the individual and other published data. 
It is vital to understand when analysing Figure 1, any test measured in seconds will result in a ‘better’ score as the less time taken to complete the test. This will be shown as a negative on Figure 1 yet demonstrating as a good score. All other tests that are not measured in seconds, ideally would indicate upwards demonstrating a positive score. 
Analysing Figure 1, the individual performed well in the agility t-test, 10m sprint, blaze pods and partially the grip strength test. However, the individual could improve the results on the Keiser leg press, vertical jump, Vo2max and the sit and reach test based off the comparison against past students.
[bookmark: _Int_V2CPAGls][bookmark: _Int_ZXdiS5RE]Comparing the individuals results to published research (refer to Table 1) it is evident to see that what was able to be compared to published data the individual scores demonstrate the high level of fitness they withhold and maintain. The majority of the tests completed on the individual positively correlated to published data highlighting the well-established physiological demands the individual withholds.
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Discussions and conclusions:
Comparing the individuals results to published research and data, allowed for a deeper understanding of the results and where the individual exceeds as well as areas of improvement, to enhance and boost performance. 
The comparison of the individuals Vo2max score (48.80ml.kg.min) to Slimani et al., (2019) highlights the individuals good score of the Vo2max. According to Slimani et al., (2019) the average Vo2max that a goalkeeper requires is between 48.4 and 57.5ml.kg.min, therefore the individual is in the lower end of this range. This could be due to the position played by the individual as each position requires different physiological demands. For example, a goalkeeper can have a lower Vo2max score compared to defenders (54.7 and 63.0ml.kg.min) and midfielders (54.5 and 62.9ml.kg.min) due to goalkeepers covering less distance than others in match time (Slimani et al., 2019).
Vertical jump was tested due to the demand of goalkeeper's ability to reach far above when defending a goal from the opposing team. Comparing the individuals score on the vertical jump (36.94cm) to published data it demonstrated that the vertical jump is a weakness of the individual. According to Herveou et al., (2018) a goalkeeper's score of the countermovement jump should be aimed around 41.6cm, highlighting the individuals low score on this test. Referring to Figure 1, it is clear on the Z score graph that the individual also scored low when comparing to other past individuals who completed the test. Improving how far the individual can jump will allow for more success when saving during a game. Plyometric training is a common method to improve vertical jump performance, specifically movement such as the squat jump and drop jump (Perez-Gomez and Calbet, 2013).
Goalkeepers need to be fast, observative and quick thinking. Therefore, a 10m sprint was conducted to assess the individual's speed. Comparing the individuals score (1.75s) to other published data such as Ziv and Lidor (2011) at 2.06s, the individual scored very well on this test. Ensuring the individual is fast, correlated and benefits with other physiology demands such as agility and reaction time. 
Grip strength was assessed to measure the induvial forearm strength due to the individual catching a ball coming from a fast speed. The individuals score of 46.5kg, demonstrates the good score when comping to published data of 42.5kg (Viktor et al., 2025). Ensuring that grip strength is corresponding to published data ensure that the individual can perform to the best possible standard and allow for the best outcome of the game. 
[bookmark: _Int_1rj22q84]Keeping a low body fat % in general is vital for quality of life, yet as an athlete it is a necessity as an extra weight can minimise quality of performance and negatively affect the outcome. According to Sebastia-Rico et al., (2023) the individual has a lower body fat % than other published data of 13.59%, whereas the individual withholds a body fat % of 11.2%. This would massively benefit the individual due to it affecting other vital factors a goalkeeper needs to maintain. A lower body fat % could correlate with speed and could influence that the induvial 10m sprint score was lower than other published data. This could be due to less weight carried while running and fast demanding actions are carried out. This is supported by Hadjicharalambous et al., (2026) who stated that lowering body fat should be taken with precaution to prevent to loss of muscle mass, yet lowering body fat can be beneficial to athletes such as footballers and goalkeepers due to the physiological demands such as sprinting, jumping and the quick burst of energy used in movements.
[bookmark: _Int_F8Ykdo9m]Another beneficial physiology demand that the individual withholds is agility. This is shown within Figure 1 and Table 1, due to the individual resulting in a faster time than other past individuals and published data, with a time of 9.56s compared to 11.10s (Oliveira et al., 2019). Relating back to Gonzalez-Jarrin et al., (2025) a goalkeeper's neuromuscular determinants can allow for a higher save probability, faster actions and more accuracy.
[bookmark: _Int_yCylQRrd]Overall, the individual withholds and maintains a high level of fitness, specifically for goalkeepers. Improving the weaknesses shown from analysing the results such as vertical jump through plyometric training can massively benefit and enhance the individual's performance and overall fitness. 
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	AI tool (with URL)
	Date used
	Why did you use this tool?
	Example prompts

	https://chatgpt.com/

	22.04.2026
	Help finding an article on physical demands on football players and goal keepers.
	I need an up-to-date article on the physical demands of goal keepers.

	 https://chatgpt.com/
	28.04.2026
	Help finding an article on lower body fat % benefiting footballer/goalkeepers.
	[bookmark: _Int_buXy4Ydz]Can you find me an up-to-date article on lower body fat % benefiting athletes - goalkeepers if possible please.
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Table 1: Subjects score against published rescarched for each test

Test

Subject Score

Comparison to rescarch

Vo2 max (ml/kg/min)

48.80ml kg.min

48.4-57.5 mlkg.min !

Keiser leg press (w) 1201w NA
Vertical jump (cm) 36.94cm 6em?
Agility t test (s) 9.56 111056
Sit & reach (cm) 22em NA
Body fat (%) 11.2% 13.59%5
Blaze pods (n) 68n NA
10m sprint (s) 175 2,065
Grip strength (kg) 46.5kg 125ket

1 Slimani et al.. (2019)

2 Herveou et al., (2018)

3 Ziv and Lidor (2011)

4 Viktor et al., (2025)

5 Sebastia-Rico et al., (2023)

6 Oliveira et al., (2019)
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z-score fitness profile
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Figure 1; Z-score fitness profile




