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Case study report  
Introduction
The subject has a very active lifestyle along with playing semi-professional football, this individual weight trains 4x a week along with weekly plyometric sessions. Along with this they train for football twice a week and play matches weekly, they play in the goalkeeper position. There are many physiological demands and requirements for football player in general as well as goalkeeper specific demands. Unlike outfield players goalkeepers focus on short explosive movements and fast reactions, therefore the physical attributes of a goalkeeper differ massively to outfield players (Moreno-Pérez et al., 2019). Unlike outfield players, goalkeepers only cover around 4084-5611m per game which is around half the distance of the outfield players (González-Jarrín et al., 2025). Some vital physiological requirements for goal keepers include power, agility and strength, these different requirements rely predominantly on the anaerobic energy system (González-Jarrín et al., 2025).  The main role of the goalkeeper ultimately is to prevent the opposing team from scoring; other players also have this role but not in-between the goal. Therefore, making the goalkeeping position one of the most specific roles within the game (Perez-Arroniz et al., 2022). Perez-Arroniz et al. (2022) also explains that the goalkeeper has the biggest impact on the overall result. 
Anaerobic exercises are short and intense efforts, using limited energy resources such as the ATP-PC system (Struzik, 2020), which the physiological requirements above are examples of. Reaction time is vital for goalkeepers; this is due to them having to make decisions quickly and concentrate and respond to play within seconds (KOVÁČ et al., 2025) an example of this is diving in the right direction when an opponent takes a shot at goal. KOVÁČ et al. (2025) explains that this results in goalkeepers often having better reaction time than other positions on the pitch. It is clear to see that agility is an important factor for goalkeepers, this is evident due to a goalkeeper specific T-test being made called the “goalkeeper-specific reactive agility test” (GRATA) this suggests that agility is specific to this position (ABE, NAKAYAMA and MORITA, 2024), agility is important for goalkeepers to ensure they can move side to side in the goals and change direction at speed (González-Jarrín et al., 2025). Strength training is vital for football players in all positions, weight training provides many benefits it means players can jump higher, sprint faster and change direction faster (Bram Swinnen, 2016). It is also suggested by Bram Swinnen (2016) that strength training also helps to prevent injury, and it is often used after injury for rehabilitation. As explained above the individuals does one plyometric training session per week, plyometric training are movements that are made to enable a working muscle to produce maximum force in a short amount of time (Moran et al., 2019). plyometrics training is important for goalkeepers as it has been proven to improve many physiological requirements including jumping and agility (Kons, 2023), two of the most important attributes for goalkeepers.

Method
Prior to testing informed consent was obtained and a standardised warm up was completed.
Vo2 Max
The Vo2max test was completed on the watt bike (Wattbike, Nottingham, UK), ensuring that the bike was set to the correct height for the participant being hip height, throughout the test heart rate was obtained using the HR monitor (Polar Electro Oy, Kempele, Finland). Then a Douglass bag (Hans Rudolph Inc., Shawnee, KS, USA) was used to collect expired air. Using the Servomex gas analyser (Servomex Group Ltd, Crowborough, East Sussex, UK),, dry gas meter (Harvard Apparatus, Holliston, MA, USA) and vacuum the expired air was measured. 

Keiser leg press
The individual performed a Keiser A300 Leg Press (Keiser Corporation, Fresno, CA, USA) making sure legs are at 90° at the knees, a powerful push forward was completed at each stage to measure peak power (PP). 

Vertical jump 
Vertical jump was measured using the force platform (HUR Oy, Kokkola, Finland), participant stood on the platform legs shoulder width apart and hands on hips, after the countdown participant squatted down and jumped up with force, after landing results appeared on the laptop. 

Agility T-test 
A 10m sprint line was set up with a 5m cone to the left and cone in the middle and a cone 5m to the right, creating a T shape. Participant ran 10m forward touching the middle cone then side stepped to the left touching the cone then side stepped to the right touching the next cone and shuffled back to the middle cone, they then had to run the 10m backwards. This was timed using the Brower timing system (Brower Timing Systems, Draper, UT, USA). 

Body fat % 
A bioelectrical impedance machine was used to measure body fat %, the participant took shoes and socks off then stood onto the machine where the foot pads were. The participant followed the instructions on the machine; results appeared on inbody app (InBody Co., Ltd., Seoul, South Korea) at the end. 

Blaze pods 
[bookmark: _Int_2ieWvacv]Using the blaze pods (20936 Bay Ct, Miami, FL 33180) connected to the app on the iPad the participant hits the first blaze pod which starts the 30 second timer, they then must hit the blaze pods as they light up, the aim is to hit as many as possible in the 30s. The score appeared on the iPad after the timer was up.

10m sprints 
The participant completed a 10m sprint 3 times and the best time was recorded using the brower timing systems (Brower Timing Systems, Draper, UT, USA).

Grip strength 
The participant held the hand grip in the right hand (Takei Scientific Instruments Co., Ltd., Niigata, Japan), palm facing upwards, elbow at 90 degrees, participant squeezed the dynamometer as strong as possible for 3 seconds. The score appeared on the dynamometer; this was completed 3 times the best score was taken. 

Sit and reach 
Sit and reach test was the final test conducted to ensure the participant was warmed up. Participant was sat down with legs forward and a full knee extension, shoes off. The feet were up against the sit and reach box (HaB International Ltd, Southam, UK). Participant reached forwards palms down and held the position for 1-2 seconds, the point reached was recorded.

Results
The results below were obtained from the testing completed, these results have been compared to other students results in the same tests in the form of a Z score, the table below shows a comparison between the participants results and published data. Any of the tests that are measured in seconds result in the better score going into the negatives on the Z score profile, this is due to the lower time being better for sprints etc. The other tests conducted not measured in seconds it is better to be pointing upwards in the positives. 
It is clear to see that the participant performed well in the agility t test, blaze pods, 10m sprint and grip strength in comparison to the other football player students. However, the participant could improve in areas such as vertical jump, vo2 max and the Keiser leg press when looking at the other students results. 
Comparing the participant to published data we can see that there is contradicting data for different tests in relation to goalkeepers. However, after analysing different data sets and results we can see that the participant performs similar to other goalkeepers in flexibility, grip strength and the 10m sprint, this participant excels in the agility t-test compared to some results then not as well compared to other results, averaging out with a good score. This individual scores below average in the vertical jump and falls within the range of vo2max for goalkeepers. This is shown in the table below comparing participants results next to published/normative data. 
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Figure 1: Z score for participant compared to other football students results 
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Table 1: comparing participants results to published data

1 Slimani et al., (2019)
2 Aksoy et al., (2022)
3 Hervéou et al., (2018)
4 Perez-Arroniz et al., (2022)
5 Oliveira et al., (2019)
6 González-Jarrín et al., (2025)
7 Nikolaidis et al., (2015)
8 Sebastiá-Rico et al., (2023)
9 Ziv and Lidor, (2026)
10 Viktor et al., (2025)


Discussion/Conclusions 
Regarding the participants results it is clear to see that this participant performed well in attributes that are vital for goalkeeper performance such as agility, power and strength. In relation to the agility T-test a time of 9.56s is a positive, according to (Oliveira et al., 2019) the average time for goalkeepers is 11.10s which shows how good the participants score was. Also, the male u19’s first division team in Portugal scored 9.02s (González-Jarrín et al., 2025) showing how good a score of 9.56s is for a semi-professional player. The participant also performing very well compared to other students Agility is important for goalkeepers as throughout a game they need to change direction on average 8 times (González-Jarrín et al., 2025), good agility ensures this direction changes occur quickly. 
Similarly, the participants 10m sprint time was very good resulting in a 1.75s time, this outcome was better than many students and exceeded other footballers sprint time, according to Ziv and Lidor (2026) the average 10m sprint time was 2.06s, although this is only a small amount of time it could be the difference between saving a goal/ making a impactful tackle or not. Sprint time is vital for goalkeepers as the sprints they complete during a match are usually around 10m and in most cases they are during a vital moment of the game such as a goal scoring opportunity from the other team (White et al., 2018).
Compared to other football playing student, this individual excelled in reaction time, this was tested using blaze pods and resulted in a score of 68, reaction time plays a big role in the goalkeeper's game, it is essential in sports that involve quick decision making and responses (ALECU and ONEA, 2025) which goalkeepers encounter throughout a match. 
The participant achieved a score of 46.5kg on the hang grip strength test, compared to other footballers this is a good score as they averaged  42.5kg (Viktor et al., 2025) however, due to this not being goalkeeper specific this could suggest it is not an accurate comparison to just goalkeepers. 
[bookmark: _Int_aefsqM0u][bookmark: _Int_1uktVLDu]According to Slimani et al., (2019) vo2 max score for goalkeepers fell between 48.4 and 57.5ml/kg/min, therefore this individual falls into that category with a score of 48.8ml/kg/min, only just reaching that threshold. On the contrary Aksoy et al. (2022) study showed an average vo2max score of 51.19ml/kg/min, meaning this participant was below average. Hence why it could be suggested that the individual does a few extra high intensity training sessions (HITT) to improve, HITT has been shown to be an effective strategy to improve vo2max (Wen et al., 2019), Vo2max is important for goalkeepers as they perform many high intensity techniques like diving to make saves (Nawan Primasoni et al., 2024). Linking to previous students results it is clear that the participant is below average; however, it is understood that these results are from football students not just goalkeepers, it is well known that vo2max varies depending on the position played (Aksoy et al., 2022). 
This individual's vertical jump score was not up to standard in relation to published data for goalkeepers, a score of 36.94cm was obtained. On average goalkeepers score 41.6cm (Hervéou et al., 2018), another study showed that amatures and professionals scored 40cm (Perez-Arroniz et al., 2022).
Vertical jump is vital for goalkeepers due to the different movements they have to make such as jumping and diving, being able to perform these well could ensure a positive result for the team, this is why often goalkeepers are a lot taller than other players (Hervéou et al., 2018). Also, it is suggested that goal keepers need to have a higher countermovement jump than the other positions so they can reach the top corners of the goal and jump when crosses into the box occur (González-Jarrín et al., 2025).
Overall, it could be suggested that this participant completes plyometric training more than once a week, plyometrics has strongly been linked to improved performance when jumping, along with this is also has links to benefiting sprints and agility, all of which would benefit the goalkeeper (Stojanović et al., 2016). Along with this as explained above this individual could benefit from improving Vo2max slightly.
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Use of Generative AI in Assessment

	AI tool (with URL)
	Date used
	Why did you use this tool?
	Example prompt(s)

	ChatGPT 
https://chatgpt.com/
	21st April 
25th April 
	Research 
	“Help find journal articles on the role of goal keepers”
“Journal articles showing published data on goalkeepers fitness testing” 
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