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Introduction
[bookmark: _Int_PUikHu8p]The aim of this portfolio is to assess fitness and health using a range of physiological testing. Physiological testing can help identify pathophysiological impairments like cardiorespiratory disorders which cause exercise intolerance, this can be crucial for demographics such as the older individuals who are at risk of falls which can be devastating for their health (Puente-Maestu, 2020). Using this information, training and exercise specific to those individuals can be prescribed to best counter risks (Puente-Maestu, 2020). Sprint tests are often used in football to test the standards and limits of individuals in terms of a footballer’s ability to create or close a gap, this is important as training can be prescribed to develop an athlete’s skills (Haugen & Seiler, 2015). 
There are 2 types of physiological testing, laboratory and field testing (Puente-Maestu, 2020). In this portfolio, there will be a mix of both. For this portfolio, there are 3 mini- experiments. The first is the Wingate & Keiser Experiment, investigating if there is a relationship between Keiser Peak Power and Wingate fatigue index (power drop %)? The second is the VO2max Experiment, investigating if there is a male - female difference in VO2max? Finally, a Speed-Power Experiment, testing if absolute strength (leg-back dyno) or absolute power (Keiser) best predicts CMJ performance? Prior to participation, subjects completed a parQ and informed consent forms. 

Experiment 1 - Is there a relationship between Keiser Peak Power and Wingate fatigue index (power drop %)
Methods
There were 16 participants in this study (12 male), whose weight ranged from 63-102kgs (mean = 78.075 ± 12.48 kg). Participants completed a 5-minute RAMP warm up. Once this finished, participants moved onto the Keiser A300 Leg Press (Keiser,Fresno, USA) where they performed maximal leg press. Participants could then rest for a few minutes before performing a 30 second Wingate Test where they cycled maximally for 30 seconds with an added 0.075 kg per kg of body weight. For this experiment, Keiser peak power and Wingate power drop % were recorded. My role was to record the results of the Wingate Test. 
Results 
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[image: ]
Figure 1

Interpretation 
Results in Table 1, show there is no clear correlation between Keiser Peak Power and Wingate Power Drop %. It's not statistically significant as the P value is .068 > .05. However, there is a slow upward trend shown in Figure 1 and using the r value of .468 from Table 1, there is a moderately positive correlation. However, this is not enough to declare Keiser Peak Power and Wingate Power Drop to have significant correlation. This may be because of different resistance mechanisms; they are both seated but Wingate needs cycling mechanics, and Keiser requires leg extensions. The Wingate Test relies on the ability to sustain power, whereas the Keiser only needs immediate power from an athlete, this requires the use of different energy systems ATP-PC is used in the Keiser and anaerobic glycolysis is used during the Wingate Test (Spriet, 2022). However, Olympic lifters would be proficient in both systems as they perform short-duration, high-intensity activities (Maglischo., 2015).
It could be argued that there should be a correlation as someone with fast-twitch fibres can create more power on Keiser and therefore have a higher drop off % on Wingate testing (Maglischo., 2015). Whereas someone with slow twitch would generate low power but be more fatigue resistant (Maglischo., 2015). 
   
Reflections 
[bookmark: _Int_H17T0P3V]The results for this experiment are reliable and accurate as all data is objective, the method is simple and easily replicable, but the sample size may not be reliable (Ledolter & Kardon, 2020). A smaller sample reduces statistical power and increases error risk (Ledolter & Kardon, 2020). With a larger sample size, a more significant correlation may have been reached (Ledolter & Kardon, 2020). This is because a larger sample increases precision and can detect true data patterns (Ledolter & Kardon, 2020). 
[bookmark: _Int_iddkiCBu]The findings from this study can have real world applications as they can give coaches a wider view of an athlete's abilities (Jaafar et al., 2016). Higher Keiser Peak Power and higher Wingate Drop off would indicate a power-based athlete whereas someone with a lower peak power and lower Wingate Drop off would be more anaerobically based. (Jaafar et al., 2016). Therefore, a coach may tailor athletes' training to improve the lacking area (Jaafar et al., 2016). Keiser Leg Press is key for identifying imbalances (Nysether et al., 2023a). This can be important from a rehabilitation view; imbalance increases injury risk and a coach can use the data to change a training program to be safer (Nysether et al., 2023). 

Experiment 2- Is there a male - female difference in VO2max? does it differ between absolute and relative values? 
Method
There were 10 participants for this study (6 males), between 19-25 years old (mean = 22.8 ± 3.70 years). Participants had a 5-minute warm up on the Watt bike Atom X (Wattbike, Nottingham, Uk). Participants cycled between 70-100 Watts to start; this would increase every 2 minutes by 15-20 Watts depending on the individual. The aim was to cycle for 12 minutes. Every time the resistance increased, the participant’s heart rate was recorded and well as where they were on the Borg RPE scale; the aim was 18 RPE by the end of the experiment. Participants continued to cycle until they signalled that they could only do 1 more minute, this is when a Douglas Bag 100litre with 2100 series 3 way stop cock (Hans Rudolph, Kansas, USA) was used to record V02 Max, this was my role. The bag would be taken to the Servomex miniHF 5200 gas analyser (Servomex, Bristol, UK) to have O2 and CO2 percentages measure and the Harvard DGM Dry gas meter (Harvard, Massachusetts, USA) which would record the bags volume.

Results  
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Figure 2







Interpretation
[bookmark: _Int_KDfJ5cx8]Results show absolute VO2 Max is higher in males than in females (by 80%). This is seen in the effect size of 4.12, these results are statistically significant as the P value is < .001. This may be because males are bigger, they have bigger lungs and better oxygen consumption which leads to higher haemoglobin levels (Guo & Montero, 2024). Typically, men have bigger hearts and a larger stroke volume, which helps take oxygen around the body faster than a woman's heart which may be why males are still higher in relative VO2 Max (by 19.6%) (Guo & Montero, 2024). The difference between males and females decreases when considering relative VO2 Max but was not statistically significant as the P value is .120, this may have been due to a small number of female participants. The effect size for relative VO2 Max is 1.12 indicating there is an important physiological difference, suggesting that VO2 max is scaled to body mass (Lee & Zhang, 2021).

Reflections
This study is simple and is easily replicable, while it does need a team of researchers to complete effectively; the participants only need to cycle (Buttar et al., 2019). This reduces mistakes on the participant's part and using a team of people with dedicated roles helps complete the study as efficiently as possible (Ledolter & Kardon, 2020). A limitation of this study is that there are more male participants than females which can increase gender bias and create data gaps (Ledolter & Kardon, 2020). 
These results can be used in real world experiences; including high level athletes (Yuniana et al., 2023). VO2 max tests assess the maximum amount of oxygen your body can utilize during exercise (Yuniana et al., 2023). This is key for sports such as running, swimming, and cycling (Yuniana et al., 2023). Through this study finding that VO2 max is relative to body weight, it levels the playing field between larger, heavier athletes and smaller, lighter athletes (Shete et al., 2014). This is key as a larger athlete may have a higher absolute VO2 max but a lower relative VO2 max (Shete et al., 2014). This is useful information for adapting training programs (Yuniana et al., 2023). VO2 max can indicate health risks and therefore be used as a preventative measure (Eriksson et al., 2021). A lower relative VO2 max can indicate higher risks of cardiovascular diseases and mortality rates; this is why both absolute and relative results should be considered (Eriksson et al., 2021). 

Experiment 3 - Does absolute strength (leg-back dyno) or absolute power (Keiser) best predict CMJ performance?
Method 
There were 14 participants in this study (8 males). They weighed between 55-101kgs (mean = 71.61 ± 12.8kgs). Participants first completed a 5-minute warm up to reduce injury risk. Participants then performed an absolute strength test using the Takei Back and Leg Dynamometer (Niigata City, 956-0113 Japan).  After sufficient rest, participants performed a Keiser A300 Leg Press (Keiser,Fresno, USA) to test their absolute power. My role in the research was to participate. 
Results    
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Interpretation   
Results show that Keiser Leg Press is the better predictor of countermovement jump performance (CMJ). The result for beta coefficients (β =.954) indicates a very strong predictor and the p value is < .001 which suggests that Keiser is highly significant, finally the t-value (4.614) shows strong effect. The results for the Leg Back Dynamometer are the opposite, and results show no predictive value for CMJ. The beta coefficients (β = 0.17) show that there is no predictive ability. The p value is .936 showing no statistical significance, and the t value is 0.82 showing little to no effect. This may be because CMJ could be considered a power movement, like Keiser Leg Press; both require a large amount of force over a short period of time. The Leg Back Dyno is a strength movement and requires the athlete to sustain their strength. Leg back Dyno is predominately isometric, whereas the Keiser is a dynamic movement like a CMJ (Santos & Franchini, 2021). 
Reflections   
This study is reliable; data from all variables (Keiser, Leg back dyno and CMJ) are from a piece of objective equipment and eliminates the risk of human error, this increases the accuracy of the study (Gelman & Hennig, 2017). All movements are also simple and require minor techniques to ensure safety and consistency (Claudino et al., 2017). This reduces the risks of participant injury and increases reliability and repeatability (Claudino et al., 2017). A limitation of this study is that participants performed both tests within an hour (Helland et al., 2020). Even though participants had significant rest, they may still have had fatigue within their muscles, and this would’ve impacted their performance in the second test (Helland et al., 2020). 
This research can be used in sports that focus on power (Santos & Franchini, 2021). Athletes such as powerlifters, combat fighters and rugby players need to be able to exert high forces in short amounts of time, and so research like this study can help coaches with altering training programs (Santos & Franchini, 2021). Using this research can determine if an athlete is more strength or power based, which can change how they participate in their sport (Van Der Kruk et al., 2018). A Keiser Leg Press can be used in rehabilitation to give a benchmark for return to play (Nysether et al., 2023b). Keiser is seated which helps reduce the risks of re-injury, due to its predictive ability, it can be used in place of a CMJ which is weightbearing and needs landing mechanics (Nysether et al., 2023). 
Conclusion
[bookmark: _Int_qBhD54i9]Within these experiments, different aspects of physiology were tested. This included strength, power, anaerobic, and aerobic components (Sözen & Akyildiz, 2018). During the first experiment, power and anaerobic power drops were seen to have no correlation, this suggests that due to the use of different energy systems, one cannot be linked to the other as they require different mechanisms (Figueiredo et al., 2020). In the second experiment, aerobic capacity was tested and was seen to not significantly differentiate between males and females in relative VO2 Max. From this experiment, it could be asked whether relative variables such as weight should be considered in all cardiovascular experiments or if absolute variables are enough? This could be linked to the Wingate Test (Sözen & Akyildiz, 2018). In the third experiment power and strength were tested and used to predict CMJ performance. Power was a high predictor, this could link to the first experiment, using power-based tests allows coaches and researchers to test neuromuscular control which is key for preventing injury (Nysether et al., 2023).  
[bookmark: _Int_MUnRKZE5]Over these 3 mini experiments, the chance to design, conduct, and interpret results has been very useful. Designing experiments based on different physiological aspects gives a variety of results which can be directly linked back to physiological systems, this helps develop critical thinking and analysis (Camburn et al., 2016). Conducting experiments is a useful experience as it allows for the development of practical and technical skills (Camburn et al., 2016). These experiments were conducted in groups which meant a participant would also get the chance to conduct research as well as a participant in it (Camburn et al., 2016). This is useful as it gives individuals both perspectives and allows for improvement in both areas (Camburn et al., 2016). 


Equipment references:
1. Wattbike Atom X:
https://www.wattbike.com 
2. Douglas Bag:
https://www.rudolphkc.com
3. Dry Gas Meter:
https://www.harvardapparatus.co.uk 
4. Keiser Leg Press:
https://www.keiser.com 
5. Leg Back Dynamometer:
http://www.takei-si.co.jp/ 
6. Servomex Gas Analyser
https://www.servomex.com/ 
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Scatter Plot of Keiser Peak Power and Wingate Power Drop %
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Table 1: Keiser Leg Press Peak Power and Wingate Power Drop Correlation
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Table 3: Regression Coefficients
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