Experiment portfolio: Physiological Testing in Exercise Physiology

Introduction:
Importance of physiological testing:
Physiological testing plays an absolute vital role in sport and exercise science as it enables researchers to and practitioners to clearly identify important aspects of human performance and health. Tests such as maximal oxygen uptake (VO2max), anaerobic power assessments and muscular power testing are commonly used on sporting athletes, gym athletes and so on to capture physiological capacities of physically active individuals. These tests present key information about aerobic fitness, anaerobic power output and key data of energy systems during exercise. Understanding these physiological aspects can help massively improving coaches and practitioners design highly effective training programmes.
Purpose of this portfolio:
For this module 3 mini experiments were conducted to identify all different physiological testing methods. The first test that was conducted and examined was whether peak power measured using a kaiser cycle could predict performance in the period of the Wingate anaerobic test. The second experiment that was conducted was whether differences exist between males and females during the high intense maximal oxygen test (VO2max), and whether the differences change completely when data is reported in both absolute quantities and relative proportions. The final experiment that was conducted during the module explored the strength of relationships between the variables collected across the tests. The aim of the portfolio is to analyse key areas and findings of data from the 3 mini experiments using SPSS to clearly identify whether findings have any relation physiological principles relevant to exercise performance.







Experiment 1
Does kaiser peak power predict Wingate performance?
Method summary:
The aim of this experiment was to identify whether peak power measured using the Keiser cycle ergometer could predict performance when doing the Wingate anaerobic test.  The session included multiple volunteers within the class to take part in the test. The Keiser cycle ergometer was used to identify the peak power of the participant at maximal effort for a very short duration of time.  Participants were instructed to cycle as best as possible to generate the very best power output. In addition to this, participants also completed a Wingate test which involved the participants to go at maximal effort for a hard 30 second cycling against predetermined resistance, which is commonly used for multiple different types of athletes when assessing anaerobic power and capacity.
Whilst the participant was doing the Wingate test, I therefore recorded key data to ensure that the timing of the Wingate test was accurate and correct. The key measures that were captured during this experiment were the peak power output on the Keiser test and peak power output during the Wingate test. Data was analysed closely by using SPSS and Pearson correlation to discover the potential differences between the two variables.
Results:
[image: ]
Figure 1:This table shows a positive relationship between Keiser peak power and Wingate peak power, indicating that participants with higher Keiser outputs generally achieved higher peak power during the Wingate test.
Interpretation:
The relationship between completing a Wingate test and the Keiser peak power test can be identified and explained by clearly observing the physiological demands and differences of both tests. The anaerobic Wingate test is commonly used widely around the world to identify the anaerobic power output and capacity, and the ability to generate as much power as possible at such a short duration of time at a maximal effort. According to the research (McArdle et al.,2015) suggests that this is true. In a similar way, the Keiser cycle ergometer identifies the key mechanical power outcomes during a short but maximal effort of cycling. Interestingly, both tests require a heavy demanding push from the anaerobic energy systems, especially the ATP phosphocreatine system, which offers a huge and rapid energy boost, in such a short duration whilst being at a high intensity. Also according to research (Gastin,2001) suggests this is true.
Due to the tests being similar the physiological factors may expect a positive influence between the two tests in terms of the power output. According to research (Bar-Or,1987) suggests that this is true. Participants with a greater source of muscular strength may have a big advantage due to having a much greater amount of fast twitch fibers therefore producing more power during the two different tests. Evidence of this is true as (Komi,2003) suggests that this is true. By observing in both tests this may identify why participants that did well on the Keiser test also do very well on the Wingate test.


Reflection:
One of the main limitations of this test is that the experiment was quite small due to only students participating from a small class was able to complete both tests. Additionally, strong motivation may have impacted results positively or negatively performance wise during the Wingate test as a complete maximal effort was required to produce accurate and correct results. Regardless of the difficult limitations, the key data results identify how anaerobic performance can be a good insight to assess explosive power as part of it. In a performance based setting such as football or rugby for example, these types of tests can provide a clear insight into explosive power especially in terms of accelerations and sprints for coaches to help the athletes choose the correct path due to the accurate analysis of the data.




Experiment 2
Is there a Male-Female difference in VO2max?
Method summary:
For the second experiment the aim was to capture key data to find whether there were differences in the maximal oxygen uptake (VO2max) between males and females. In addition, VO2max is widely recognised around the world especially at top level football clubs as it is an important factor of aerobic fitness and to show the maximum level of oxygen an individual utilises at a high intensity exercise. During the test, participants took part in the session by performing a maximal anaerobic test to preciously identify their VO2max values.
VO2max levels were captured in both absolute relative terms (litre per minute) and relative terms (millilitres per kilogram of body mass per minute). Identifying key areas of data from VO2max relative body mass outcomes allows an accurate comparison for individuals of all different types of sizes.  Analysis was conducted, using SPSS as well as conducting samples of the t-test to identify and compare whether V02max values are different between male and female participants.

Results:
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Figure 2: This table shows that males demonstrated a higher absolute V02max values compared to females, although this difference was reduced when values were expressed relative to body mass.

Interpretation:
Differences in VO2max between males and females are often reported in physiology data analysis and research. Interestingly the average male tends to have factors physiology such as a bigger heart, greater stroke volume and so on which provide a higher absolute VO2max values. According to research (Bassett and Howley, 2000) suggest that evidence of this is true. As of these factors, this identifies that males utilise a key and more amount of oxygen efficiency during high intense exercises. Another key factor is that males generally have more muscle mass in comparison to females therefore the consumption of oxygen is much higher during a maximal exercise. Evidence of this is provided as (Astrand et al., 2003) suggests that this is true.
On the other hand, when VO2max becomes relative to body mass, the similarity of the differences between males and females becomes much less.  The key and most important factors why the differences are much less is due to the differences in body size and body mass. Evidence of this has been provided as (Joyner and Coyle, 2008) suggest that this is true. Although physiological differences exist, adjusting VO2max relative to body mass provides a much more beneficial outcome and there identifies better comparisons of anaerobic fitness between individuals.

Reflection:
A huge influence on this experiment is that participants taking part in the highly intense exercise may not get to maximal effort during the test, therefore key analysis results will not be as accurate and effect V02max values. Adding to this, participants having different types of training structures and intensities may affect the results also. Despite the negative influences, and the potential inaccurate results the VO2max tests remains a valuable test due to its assessment of aerobic fitness and is commonly used in sport and clinical settings. Therefore, ensuring participants reach true maximal effort and applying the correct consistent protocols will be essential for potential improvement for validity and reliability for V02max assessments for future testing.








Experiment 3
Which variables had the strongest association?
Method summary:
The main aim of this experiment was to identify through using clear and accurate results of the measured variables that displayed the strongest relationship. Data captured was obtained by using the online source which is SPSS that provided the analysis and statistics from the Wingate test, VO2max test and the Keiser power test. Pearson correlation analysis was implemented to examine the key variables and the strength of the relationship. In addition, the key data was checked and captured to identify any outliers or anomalies to therefore confirm that data is clear and accurate as possible. This ensured reliability and validity in terms of the finding and results and that all data was done on a consistent basis for valid data. Furthermore, Pearson correlation coefficients were used to determine both strength and direction of the relationships between the variables.

Results:
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Figure 3: This table shows that the strongest association was observed between Keiser peak power and Wingate peak power, while weaker relationships were identified between V02max and anaerobic performance variables.

Interpretation:
Due to the similarities in power and explosiveness the Keiser peak power test and the Wingate peak power test is more likely to have a stronger association due to physiological demands of both tests. Both tests rely on an extortionate amount of ability in strength of the muscles due to needing to produce high levels of power in such a short time duration. However, V02max indicates the opposite as it provides a more aerobic side as the body heavily relies on the body’s ability to deliver and utilise oxygen during a sustained period in the exercise. As these tests are different the physiological systems asses different key areas of data, it’s more likely that the relationship between the variables is weaker and would be expected due to tests being anaerobic and aerobic. 
Reflection:
This experiment aims on identifying the importance of choosing and analysing the correct tests depending on the physiological qualities being measured. Coaches and practitioners must have an important understanding when assessing and choosing the correct tests to be carried out for performance purposes whether they are analysing aerobic endurance and anaerobic power.
Conclusion:
The results of the 3 mini experiments is an important factor in displaying the importance of selecting the appropriate physiological tests based on the key performance factors needing to be assessed. A clear recognition was observed between the tests (Keiser and Wingate) and aerobic capacity (V02max), showing accurately the best principles specifically for exercise physiology.
The strong connection between both tests validates the key areas of performance and therefore assess similar anaerobic capabilities, mostly driven by the importance of the ATP-PCr system and neuromuscular power. Compared with, V02max showed slightly weaker associations with these variables, identifying the roles more of an endurance measure in comparison to the explosive performance.
Additionally, the comparison between males and females highlighted the importance of key data normalisation. Although V02max absolute value differed incredibly, expressing values relative to body mass implemented a much clearer insight and a more meaningful comparison, although few physiological differences remained.
Overall, this portfolio has boosted my knowledge and understanding of how physiological testing can identify key data and results when comparing tests to find different components of performance. Therefore, I have developed a much clearer vision for practical skills especially in terms of data collection and statistical outcomes as well as the ability to interpret results underlying key areas of physiological mechanisms. Lastly the importance of understanding this is incredibly high due to needing to apply things such as training programmes designs and evaluating athletic performance in a real world-based setting.
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Table 1. Correlation Between Variables
Variables

r Peak Power (KPPO) vs Wingate Peak

p-value

16,

Table 2. Regression Model Summa:
R R2 ___Adjusted R2 Std.Error
0955 0913 0.906 84.58

Table 3. Regression Coefficicents
Predictor B Std.error__Beta p-value
Constant 257.27 63.19 0.001

KPPO 0.799 0.799 0995 <0.001
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Column2 Column3
Mean (mUkg/min SD

43.008 6.88
38.72 7.07,

Independent Samples t-test for V02max__ Columni _ Column2 Column3
t df p-value Mean Difference
1.03 9 0.328 4.36,

Effect size Column1
Measure Value
Cohen's d 0.63,
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Correlation Matrix( key relationships only) Column1_Column2

Variables r p-value
KPP vs CMJPP. 0.965 <0.001
KPP vs CM) 0.94 <0.001
KPP VS LBD 0935 <0.001
KPP VS $B) 0667 0.009
KPP VS SPRINT 0733 0.003

Regression analysis (KPP preditced by CMJ) Column _Column2 _Column3
R R2 F p-value
094 0883  90.71 <0.001

Regression analysis (KPP predicted by LBD) Column _Column2 _Column3
R R2 F p-value
0935  0.875  83.71 <0.001





