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Does caffeine consumption improve power output in female sprint performance?

Introduction
[bookmark: _Int_q5vSDPAo]In a world where pubs lined the streets of the UK coffee shops have taken over. Coffee is seen as an asthetic nowadays, where it is more of a social trend to go and buy coffee instead of understanding the detrimental impact caffeine can have on an individual (Ferreira et al., 2021). Caffeine is a worldwide commonly consumed supplement used to drink, enhance performance and support individual needs (Adboli et al., 2024). Caffeine is a methylxanthine-class psychoactive and central nervous system (CNS) stimulant that is legal worldwide (Bopping et al., 2022). Caffeine can hold minor health complications, yet its long-term advantages outweigh any potential short term health implications. Caffeine is safe for consumption for most healthy, non-pregnant individuals providing it is consumed in moderation (Bopping et al., 2022). Caffeine is suggested to mentally boost alertness, energy, response time and increase focus and attention and physically improve stamina (Rauf et al., 2025).
Caffeine is present in many food and drink products such as tea, coffee, chocolate, energy drinks and 99% of the caffeine found in food and drinks is absorbed straight into the blood stream through the gastrointestinal tract (Lee et al., 2020). Most commonly, caffeine is known to ‘wake people up’ this is due to the caffeine acting as an adenosine receptor antagonist in the CNS, disturbing the homeostatic regulation of sleep need (Reichert et al., 2020). This is further supported by Weibel et al., (2021) who stated that an acute caffeine intake, especially in the evening, can delay sleep initiation and reduce sleep intensity.
While female-specific research is increasing, it is still limited when comparing it to male-focused research (Stachenfeld, 2018). Therefore, designing an experiment on caffeine consumption and the effect it can have on females in sporting environments will hopefully expand knowledge and allow for it to add to current literature and research (Stachenfeld, 2018). This will hopefully allow for the current generations to use this project to add to their own ideas and experiments and build off what they already know to benefit the future generations and their projects and experiments.
A similar study was conducted and found that an acute intake of caffeine stimulated an ergogenic effect on repeated sprint performance, where caffeine increased performances in the last few sprints for females (Perez-Lopez et al., 2024).

Aims/hypothesis
The aims of this research project are to assess if caffeine consumption holds an ergogenic effect on sporting performance in females and improves their power output while completing bike sprints. There are a few objectives to find when testing such as; testing to see if caffeine consumption results in an increased peak power output (PPO) compared to the placebo, as well as testing if caffeine results in an increased average power in comparison to the placebo. This allows for a comparison of both the PPO output and average power output (APO) to assess participants complete performance overview and any potential poor sprints they might encounter. There are also secondary objectives in place to support the main aims of the research design, these are; test if caffeine results in a difference in average heart rate (HR) in comparison to the placebo, test if caffeine results in a difference in rate of perceived exertion (RPE) in comparison to the placebo.
Having a clearly defined research aim and a set of specific objectives is essential to providing structure to the study. The aim is in place to establish the overall purpose of the research, while the secondary aims and objectives break this aim down into more specific area to investigate. Both the aim and the objectives will support the relevance and validity of the study when analysing the results. 

Hypothesis:
The hypothesis is caffeine consumption will improve power output in female sprint performance.

Null hypothesis:
The null hypothesis is sprint performance was not positively affected by caffeine consumption. 
Method
[bookmark: _Int_qbcBVTOO]Designing the method required strict detail and planning to allow for a smooth process in the study. As this study is female only study, 12 female participants will be recruited all who are healthy and active. When recruiting the participants, 15 females may be recruited to allow for the chance of dropouts. This will then allow for a strong number of participants once all potential drop out have happened. If any of induvial has something from the exclusion criteria such as; using performance enhancing drugs/ergogenic aids, this could include habitual caffeine consumption as well as, this could have an impact on the results, yet this is hard to monitor. This is supported by Khodadadi et al., (2025) who stated that regular caffeine consumption can lead to some degree of tolerance to it and reduces it erogenicity. If any participants have any medical conditions or musculo-skeletal injuries that could be worsened by the testing. If participants have participated in strenuous exercise 24 hours prior to testing a this could cause delay onset muscle soreness and impact the ability an individual can perform in the testing (Nahon, Silva & Monterio, 2021). Finally, the use of medication for a health-related factor that might contradicted caffeine consumption as the Belayneh and Molla (2020) states that pharmacists and clinicians should be awear of caffeine consumption with certain medications due to the timing of consuming both as it could have an effect on both factors.
The 12-15 participants will complete 3 sessions. One will be a familiarisation session to allow them to understand the process and what is entails. A familiarisation session is vital to the study as it removes the element of potential confusion and inaccuracies during the recorded session. This is supported by Onyeaka et al., (2022) and Rayment et al., (2022) who stated that using a familiarisation session in lab environments can allow for participates to feel more confident in that setting. Session two and three will be recorded for the experiment. Both sessions two and three will follow the same protocol of chewing a gum (potentially caffeinated) for 15 minutes prior to the sprints. Then the participants will complete 10 x 6 second bike sprints with 24 seconds of active recovery between each sprint. After each sprint HR, RPE and PPO will be recorded with each participant. After all, 10 sprints are completed APO will be recorded for each participant. The only difference in sessions two and three will be whether they consumed caffeinated gum or regular gum. The caffeinated gum will measure by 4mg/kg/body mass to the nearest 100mg. As this is a doubled blinded placebo trail, the participants nor I will know what week they consume caffeine. Therefore, my influence cannot be biased against the result.





Data analysis
All data gathered from the testing will be analysed through the software SPSS statistics (IMB, Version 31). A repeated measures ANOVER test will be used for the analysis on SPSS. The test has been chosen based on the assumption all results are suiting to the tests needs, yet this aspect of the testing has the potential to change if any inconsistencies and or inaccuracies occur within testing. SPSS was chosen to be used as the software for data analysis due to its user-friendly and powerful software package (Rahman and Muktadir, 2021). SPSS is a widely recognisable statistical software package that is commonly used in research due to its well-established capabilities in data analysis, while specifically understanding it noteworthy history says Attwal and Dhiman (2018).
[bookmark: _Int_Smx00SIn]When testing the participants, HR, RPE, PPO and APO will all be measured. HR and RPE will be measured after every sprint as HR increase during high intensity exercise to help deliver oxygen to the working muscles, therefore will allow for a deeper understanding of how the body responds to burst of energy being released while repeating it multiple times. This is in accordance with other similar studies such as Li et al., (2024) and Muggeridge et al., (2021) who followed a similar structure with the experiment and both tested HR after every sprint as it reflects on the physiological response related to the training adaptations. RPE is also measured after every sprint to allow for an understanding of how each participant felt during each sprint. 
Again, PPO will be measured after every sprint as well to assess each induvial and APO will be recorded at the end to allow for a summary of all sprints combined to an average. 


Research timeline
[bookmark: _Int_DN3W5EZp]To ensure all testing is completed and all areas of the experiment are well though through and planned, a well-designed timeline to help structure each section was created. Throughout the time in September to end of October, the ethics form needs to be completed and signed off, as well as the consent forms, PAR-Q form and the information form. 
In the month of October, the proposal to the experiment requires approval, therefore a submission of it and acknowledgement of being accepted is needed.
Towards the end of the year, November and December, all testing and data collection needs to be completed and gathered.
Therefore, all that is left is to complete the dissertation itself, with all the previous factors to allow for a successful and smooth journey completing it until it is due on the 2nd of April 2027.

To conclude, all finer details of this experiment were considered and implemented to support the aims and overall finding of the study. Although potential issue during testing has been acknowledged, further challenges may occur in first few stages of the preparation phase. These include, participants not returning for the second session, this could be due to the intensive nature of the experiment; not gathering enough participants due to it being limited as it is female only and similarly not gathering enough support from current literature and research as this area is limited. All are vital aspects to consider throughout, highlighting the need for careful planning and preparation for potential changed if required. 
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