Evidence Based Practice – Assignment 1
AI Acknowledgement
I acknowledge the use of ChatGPT (https://chatgpt.com/) on 05/11/2025 and 02/01/2025 to guide in the structure of my work and using SPSS. I used the prompt (s):
1. “Help me structure my assignment critical literature assignment, the sections are:”
2. “Tell me how to run a repeated measures ANOVA test on SPSS”
[bookmark: _Int_w3YrMuij]I confirm that I have not presented any AI generated text as my own work. I confirm I have copies of my drafts, notes, and other resources I used before, and after the use of AI tools which I may be asked to provide in evidence.

Part 1 – Critical Literature Appraisal
Study 1: A randomized trial of the immediate effect of Bee-Humming Breathing exercise on blood pressure and heart rate variability in patients with essential hypertension (Ghati et al., 2020)
This study was a randomized controlled trial on the effects of bee-humming breathing (BHB) exercise on blood pressure (BP) and heart rate variability (HRV) in patients with hypertension. Participants were randomly split into two groups, performing BHB (n=35) or a placebo slow breathing exercise (n=35) for 5 minutes. BP and HRV were measured before, during and after the interventions. The participants involved in this study were 70 patients with essential hypertension both male and female, who were taking no more than to anti-hypertensive medications. No significant difference was found in systolic [effect size (95% CI): 2.22 (-13.20, 17.64); p 0.77] and diastolic [4.54 (-17.40, 26.48); p 0.68] BP after BHB compared to placebo; however, BHB showed a significant effect on HRV parameters, with an increase in high frequency power [6.8 (1.47, 12.12); p 0.01] and a decrease in low frequency power [−26.47 (−34.25, −18.68); p < 0.01] after BHB exercise compared to the control group. The randomized control design strengthened the study's validity by minimizing selection bias; it increases the confidence that any changes in BP or HRV were not caused by external factors. A key strength to this study was that the sample size was calculated beforehand; this increases the validity of the observed effects. A limitation to this study is that the participants were not familiarized with the BHB exercise, which could have caused underperformance. I selected this study because it adapts a simple, low-cost approach to evidence-based research. It links closely with the career pathway of physiology that appeals to me. I have multiple close friends and family members who have hypertension, so this study caught my eye immediately. To support evidence-based hypertension care, this study showed the immediate physiological benefits of BHB and emphasized the need for further research examining long-term adaptations and sustained clinical outcomes.

Study 2: Post-activation performance enhancement of flywheel training on lower limb explosive power performance (Fu et al., 2023)
[bookmark: _Int_6lngifP8][bookmark: _Int_4UypnZyC]The study examined how flywheel training (FT) affects lower-limb explosive power through post-activation performance enhancement (PAPE). After three familiarization sessions, 20 trained males completed seven conditions in a randomized crossover design. The first three assessed PAPE on the countermovement jump (CMJ) under three inertial loads (0.041, 0.057, 0.122 kg·m²), while the next four assessed PAPE on a 30-meter sprint, including the three loads and a control. CMJ height and sprint time were measured at baseline (T0) and 4, 8, 12, and 16 minutes post-FT. Results showed vertical explosive force improved with increasing load, peaking 4–8 minutes post-FT (p < 0.01), whereas horizontal force showed no enhancement at maximum load. A major strength of this study was the adoption of a crossover randomized control trial, which resolves the issues of between-subjects differences. A limitation of the study is that only one movement was tested for vertical lower limp explosive power (parallel squat); other movements should be looked at to determine the full effects of FT and PAPE. I chose this study as part of my assignment because as a sports scientist, I am eager to learn evidence-based methods of improving performance through different aspects of training. Flywheel training is something I haven't experienced before, so it was interesting to familiarize myself with the exercise and its effects on PAPE. This study highlighted the need for more research on long-term performance consequences and chronic adaptations while demonstrating the immediate effectiveness of flywheel training for increasing explosive power.

Study 3: The effects of different aerobic exercise intensities on serum serotonin concentrations and their association with Stroop task performance: a randomized controlled trial (Zimmer et al., 2016) 
The purpose of this study was to assess if acute exercise improves specific aspects of cognitive performance. This study evaluates the impact of different intensities of aerobic exercise on serotonin (5-HT) serum levels as well as on executive functioning, with the potential that 5-HT is an intervening variable. A total of 120 young adults recruited from the German Sports Science University took part in a randomized controlled trial with three 35-min aerobic exercise groups (45%, 65%, 85% HRmax) and a control group. 5-HT and Stroop task performance was measured before and after the intervention. Post-hoc tests found that 5-HT levels had a significant increase after the high intensity exercise intervention compared to the control condition (p = 0.013), ANOVA also revealed a significant difference in Stroop parameter readings (p = 0.030) and a pattern for reverse Stroop effect (p = 0.061). The strength of this study was the sample size and the high standard of a randomized controlled trial. Testing physiological measures like 5-HT reduce bias and allow future research to easily replicate the test. This study only measured HR before and after the test in the CG, which does not allow for a complete accurate interpretation of the CG intensity. This study appeals to me as I am interested in physiological methods of testing components of health and fitness. Cognitive function is crucial for everyone and it's something I can try and maintain well throughout my life. This study highlighted how aerobic exercises can acutely improve cognitive function, showing the value of integrating evidence-based aerobic protocols into practice while recognizing the need for research on long-term adaptations and varied populations.

Part 2 – Mini Research Report
Acute Post-Activation Performance Enhancement from Flywheel Training on CMJ Height and Force Production
Introduction
[bookmark: _Int_jGbSJ2m1]Post-activation performance enhancement (PAPE) is a technique used in sport science that focuses on the acute enhancement of muscular performance following high intensity exercise (Taylan Aytaç and Ayşe Kin İşler, 2025). PAPE has been linked to a few physiological mechanisms, such as enhanced activation of motor pathways in the nervous system and phosphorylation of contractile proteins; Increased limb stiffness, temporary changes in muscle architecture, and elevated skeletal muscle temperature are other factors that may cause PAPE (Olsen, Jens Bojsen‐Møller and Aagaard, 2025). Flywheel training (FT) is a common exercise used to induce PAPE; it utilizes inertial discs which eccentrically load the user. As the discs rotate, the user must resist them and continue with the repetitions. This form of exercise was first used for space travelers to maintain muscle mass (de Keijzer, Gonzalez and Beato, 2022). The PAPE of FT has been shown to have a significant effect on countermovement jump (CMJ) performance; CMJ is a well-known and reliable test of lower limb explosive power (Markovic et al., 2004). A study conducted by (Fu et al., 2023) tested the PAPE of FT using three inertial loads (L, ML and P) and found that PAPE of FT had a significant effect on CMJ, peaking at 4 mins after the FT exercise (p < 0.01) in the ML and P conditions. It is important to examine the effect of PAPE at different time intervals as it may be different for people due to certain characteristics like fatigue, strength level, training experience, body mass, etc.

Methods
Participants
6 participants both male and female from UWTSD Carmarthen aged 19-30 years participated in this study. All participants are recreationally active individuals.
Procedures
The warm-up protocol was a 5-minute pulse raiser on the Wattbike Pro (Wattbike, Nottingham, Uk) followed by 2 minutes of activation and mobilization exercises. The testing component for this study was the CMJ using a force platform (Hur, Kokkola, Finland). The participants completed a baseline CMJ prior to the flywheel exercise, having feet shoulder width apart, hands on hips and lower into CMJ position at their preferred depth followed by a maximal effort jump (Heishman et al., 2018). 
Participants were to perform the exercise for 3 x 7 repetitions at a 0.1 kg·m² inertial load. A 3-minute rest was taken between each set of the exercise. Participants performed the CMJ immediately after (T0), and at 3 (T3), 6 (T6), 9 (T9), and 12 minutes (T12) post intervention to evaluate the acute PAPE responses. The variables measured for the CMJ jump were jump height and maximum power.
Data Analysis
All data was plotted into an excel spreadsheet which was then exported to SPSS; A one-way repeated measures ANOVA was used to analyse the changes in CMJ height and maximum power across each timepoint.

Results
[image: ]

Figure 1: Mean CMJ Height (cm) at Different Timepoints Following Flywheel Protocol

Mean CMJ heights at each timepoint are presented in figure 1. CMJ height decreased from baseline to T3, remained stable between T3 and T6 and then gradually decreased again after T6. A one-way repeated measures ANOVA revealed no significant changes in CMJ height between each timepoints following the flywheel PAPE protocol (p = .192).

[image: ]

Figure 2: Mean CMJ Maximum Power (watts) at Different Timepoints Following Flywheel Protocol

[bookmark: _Int_G22f06LF]As seen in figure 2, there is a clear declining trend of maximum power from baseline to T12, however it remained stable between T3 and T6. A repeated measures ANOVA showed no statistically significant difference in power across each time point (p = .063).


Discussion

[bookmark: _Int_fngMGdkI][bookmark: _Int_nFH3FSdG]The analysis showed no statistically significant effect of the PAPE of FT on CMJ height (p = .192) or maximum power (p = .063). Although the changes were not significant, it is noticeable that T3 and T6 remained the same for both jump height and maximum power, indicating a minimal acute effect at those timepoints. These findings do not align with the research as there are a possible number of limitations to the experiment. This study lacks statistical power, as there were only 6 participants. It is unlikely that there will be any statistically meaningful data as a result of the experiment (Kiernan and Baiocchi, 2022). Prior to the testing, participants were not familiarized with the flywheel exercise, and there were a few technique faults that could have possibly affected the results. Another limitation of this study is the lack of information on the physiological mechanisms of PAPE. This may help to further understand the adaptations of PAPE on different populations (Maroto-Izquierdo, Bautista and Rivera, 2020). A study conducted by Loturco et al. (2024) found no effect of FT on PAPE. Similarly to this study, only one inertial load was tested, and for beginners at FT, 0.1 kg·m² could potentially be too much. It is important for future research to adapt a statistically powerful study examining the effect of different inertial loads of FT on PAPE. In summary, there was no statically significant effect of the PAPE of FT on CMJ height (p = .192) and maximum power (p = .063).


Part 3 – Intervention Matrix and Critical Reflection

The three interventions looked at in this report all vary in practicality and application to real-world settings. Comparing them is important to understand how replicable and impactful they are. 

[bookmark: _Int_gnEePsoo]Some interventions are simple and easy to replicate like the BHB study (Ghati et al., 2020) where no equipment is needed to conduct it on your own; The study on different aerobic intensities on Stroop performance and serum serotonin levels (Zimmer et al., 2016) is practical but requires more equipment and organization. On the other hand, the study on PAPE and FT (Fu et al., 2023) is far less practical as the equipment is high cost and requires well-trained individuals who are familiar with the exercise, as it is a complex exercise especially for the general population.  Each of these studies are more scalable than the other. Being able to conduct the intervention and see results is important, the study on BHB provides an accessible use for any person, as not only is it a breathing exercise but can be used as a technique of meditation, which can provide relaxation (Ismail et al., 2022). Whereas the study on the PAPE of FT has very low scalability due to the cost of the equipment, space needed for equipment, and the training experience needed. The study on aerobic intensities and cognitive performance could be largely scaled, not only with trained individuals but untrained; aerobic exercise can be conducted anywhere at no cost and is continuously being promoted through exercise referral schemes in the UK (Public Health Wales, 2024). All these studies are impactful but to different populations, which makes it hard to compare them in terms of their impact. The BHB study targets patients with essential hypertension and can be implemented in the general population, but it is especially helpful for clinical or stressed populations. In contrast, the study on PAPE and FT is specifically targeted for trained athletes to boost explosive power but is not meaningful for untrained individuals. Possibly a good in-between would be the study on aerobic exercise intensities on cognitive performance; As it is less equipment and training experience, it's much more generalizable. 

Personally, the intervention I would most likely implement in a real-world setting would be the Bee-Humming Breathing exercise. It is easy to conduct, at no cost, and can be beneficial for many groups. It's a practical intervention that could even be conducted at your own home, in clinics, community settings, or even online and is a simple breathing technique to learn. I would feel confident delivering this intervention safe, easy to deliver, and not time consuming. It is also a low-risk intervention compared with high intensity activities like flywheel training. In contrast, some individuals could possibly be unfamiliar with the breathing technique and experience discomfort, all which could be overcome with practice. 

The mini study that was conducted on BHB was safe and easy to deliver, although the results didn't align with the research entirely. However, the participants were not in the ideal relaxed state due to being in a room with people who were actively moving. In conclusion, it is a simple intervention to implement in a real-world setting and target a variety of populations. If it was to be implemented in the real world, it should be in a calm, quiet environment to take full advantage of the physiological effects of BHB.
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