	
	
	



Developing a research proposal

Title:
To what extent does caffeine intake affect sporting performance compared to no caffeine intake?

Introduction: 
[bookmark: _Int_PwlxeQGB][bookmark: _Int_O1lvMGlh]One of the most widely used ergogenic aids in sports is caffeine. Caffeine has a physiological and psychological effects on the body, which is any substance or technique of consuming caffeine improves physical performance. According to research, caffeine can improve endurance, strength, and response speed during exercise by acting on the central nervous system to boost alertness and decrease perceived effort (McLellan, Caldwell and Lieberman, 2016). Caffeine can be found in many forms such as sports drinks, sports gels, drinks, food and supplements, therefore in a wide variety of sources making the consumption of caffeine present in most (Ősz et al., 2022). 
[bookmark: _Int_ffzXgci0]Researchers such as Abt et al., (2022) confirms that deeper research into sports performance is vital as it holds a foundation for guidance that might improve and support sporting performance in athletes. According to Diel (2020) caffeine has improved endurance athletes that participate in sports such as running, swimming and cycling by increasing the duration of exercise or decreasing the perception of exertion. Diel (2020) also stated that these enhancing effects have been identified and confirmed by the Internal Olympic Committee. Caffeine was outlawed in sports between 1984-2004 and was not permitted for use during competition. The World Anti-Doping Agency (WADA) decided to move caffeine to the monitoring programme on January 1st, 2004, this was decided despite the ongoing scientific evidence of caffeine’s performance enhancing effects (Diel, 2020). 
[bookmark: _Int_vuYFD7ZH]Caffeine has many physiological and psychological mechanisms that take on a higher level of control on the body than some may be aware of. This is further explained by Low et al., (2024) who explains how caffeine produces its stimulant effects mainly by acting as a non-selective, competitive antagonist at adenosine A1 and A2A receptors. Adenosine is widely present in both the body and the central nervous system (CNS), where it contributes to the regulation of sleep-wake cycles by suppressing neuronal activity. When caffeine blocks adenosine receptors in the CNS, this inhibitory effect is diminished, causing an increased neuronal excitability. Specifically, adenosine receptor antagonism disinhibits dopaminergic neurons, results in increased dopamine transmission within the mesocorticolimbic pathways. 
Caffeine intake for sporting performers can be used as a recovery tool. This is further emphasised by Loureiro et al., (2021) who explains how a cup of coffee consumed within 4 hours after exercise can boost glycogen replenishment and the glycemic and insulinemic response allowing for a faster recovery for athletes, specifically endurance athletes.
Overall, caffeine intake on athletes is a controversial subject for many. This is due to the variety of opinions on this topic. According to Silva, Corso and Pickering (2025) consuming caffeine can enhance sporting performance due to the ergogenic aids, yet it can cause problems with sleep, which is vital for athletes. This is further supported by Doherty et al., (2021) who explains that caffeine acts as a stimulant by blocking the adenosine receptors which inevitably increase alertness. However, moderate levels of caffeine, which is around 3mg/kg/day, has shown to delay sleep, decrease total sleep time and REM (rapid eye movement) sleep, overall, making total sleep quality poor. Therefore, considering the timing of when caffeine is consumed for sporting performers will be vital to their performance as it could negatively affect their sleep quality, highlighting the importance of a strategic and an individually specific approach to caffeine us will be detrimental to enhancing their performance (Doherty et al., 2021).

Aims: 
The aim for the study is to investigate the effects of caffeine intake on sports performance, with a focus on elite athletes. I will be exploring this topic through the question ‘To what extent does caffeine intake affect sporting performance compared to no caffeine intake?’ I believe through an experimental hypothesis the outcome will demonstrate caffeine intake has a positive effect on sporting performance as it will cause for an adaptation and enhance performance.

Method: 
[bookmark: _Int_xbvcc0NT]Participants, age and sampling:
When designing the study, I would like to recruit 20 participants around the ages of 18-25 through a randomised selection. I will use probability stratified random sampling throughout. This will be conducted by recruiting 15 female volunteers and 15 male volunteers; I will assign them all a number individually and use a random number generator and chose 10 females and 10 males to ensure balance and fairness throughout the study. If any volunteers do not have any exercise history, they will be removed from the experiment and new volunteers will be recruited. This is due to the safety and care of the participants. 

Grouping: 
Males and females will be mixed into two groups of 10 (5 females, 5 males in each group). This will also be chosen through a randomised number generator.

What forms will the participants be provided with:
Prior to the sampling, all volunteers will be provided with a Physical Activity Readiness Questionnaire (PAR-Q) form. This is to ensure all participants are ready and prepared for physical activity. This is further supported by Masodsai, Sahaschot and Chaunchaiyakul (2022) and Liu et al., (2025) who also used the PAR-Q form for similar study's as it is vital to ensure the safety of participants before participating in experiments. The participants will also be provided with an International Physical Activity Questionnaire (IPAQ) form. This is decided on including inclusion criteria for the experiment. This will be to ensure all participants have a foundation level of exercise to provide them with the confidence and understanding before beginning the experiment. This is further supported by Gunes and Demirer (2022) who undertook a similar study and stated the importance of this test to ensure all participants are at a similar stage in terms of physical fitness to allow for accuracy within the test. 

What tests will be performed: 
Designing the method of the experiment took great care and preciseness to ensure fairness and accuracy. The study will be tested through a standard fitness test, a 20m sprint test as this is easy to conduct for the researcher and simple to perform as the participants with reliable results. I will provide all participants with a heart rate monitor (HR) for the test to record the HR before the test and 10 seconds after the test. As the test is very quick there is no need to record HR during the test as no results will show until a few seconds after the test. I will provide all participants with a Borg scale after to assess what they perceived the intensity of the test was for themselves. This is further supported by Tobase et al., (2024) who emphases the importance and usefulness of the borg scale as it is low cost and easy to apply.

What variables are included in the experiment;
[bookmark: _Int_0arAM48a][bookmark: _Int_dANWyQ6Q]I have chosen to add in a placebo. In total there will be 2 variables, caffeine and a placebo. Both caffeine and non-caffeine variables will be a drink, with no taste of caffeine, to ensure it is uncertain to the participants.  All participants will be weighted before beginning the experiment to work out the amount of caffeine needed specific for each participant. Each participant's weight will have been recorded to ensure the participants consume 5mg per kg of body mass of caffeine and compared against the placebo as well.

What group will have what variable in what week:
The test will occur twice and will be placed over two weeks. For test 1, group 1 will have caffeine, unknowing to the participants, only the researcher will know. Group 2 will have a placebo, caffeine-free drink, also unknowing to the participants, yet the researcher will be awear. For test 2, this will be the second week, group 1 will have the placebo caffeine-free drink, unknowingly and group 2 will have the caffeine drink.

Rules beforehand: 
No exercise is allowed in the past 48 hours as this could affect the outcome. The caffeine and placebo will be consumed 60 minutes before beginning the sprint test to allowed for the body to absorb the caffeine to make it a fair test, however HR will be taken before consuming the drinks to see if HR will be lower before taking the drink. All participants will complete a warm-up that was standardised to ensure all participants had the same to remove the element of inaccuracies. HR will be taken for all participants before the experiment and after the drinks. All participants will complete the test under the rules to ensure fairness, then all participants will rank their feelings in terms of intensity using the Borg scale. After 10 seconds, HR will be taken again to hopefully find a correlation. Data will be able to be compared and analysed as everything will be completed.

[bookmark: _Int_sZvwflwu]The study will be conducted in accordance with the university’s ethical guidelines (UWTSD, 2022). Ethical approval will be obtained prior to any data collection. Before giving written informed consent, participants will fully inform about the study's goals, methods and any potential risks. Participants will be made aware that their participation was entirely optional and that they may leave the experiment without any penalty. By giving each participant a unique identification code confidentiality, an enormity will be preserved, and all data will be safely retained. Caffeine dosage will be kept within safe, evidence-based limits to reduce risk and PARQ forms will be completed to confirm that participants are medically fit to participate. 

Timeline: 
[bookmark: _Int_rbw3b8kZ][bookmark: _Int_rdTW8KPa][bookmark: _Int_mlTLgOBN][bookmark: _Int_u9Brx2Th]When overviewing the experiment, condensing it down into a simplified timeline allows for more understanding of it. To explain it more in a structured way the experiment would follow a structure similar to this; An ethics form will be filled out and reviewed to ensure all participants are free from harm, mentally, physically and/or emotionally. The protocol will be designed and professionally written up to be provided to participants to allow for them to have and understanding of the experiment. If the participants feel comfortable with the experiment and want to proceed, they will have an informed consent form, PAR-Q form and IPA-Q form to complete. Building on finalising the dates for the experiment to pass onto the participants will be provided next, for them to have readiness in the experiment. The experiment will take place to allow for data collection which is vital for the data analysis. This is where the data will be compared and contrasted to find a correlation. The final step is to finalise all information and create a formal presentation to present in front of an audience.

Data analysis: 
Data will be analysed through IMB SPSS Statistics as it an exceptionally reliable and great when handling sets of data like this study. During the designing phase of this study, normative data was utilised to categorise participants into groups (caffeine and placebo). This was purely in place for organisational reasons and comparative reasons to make the analyses easier. For the results analysis interval data will be collected due to the types of results expected (time and distance). Interval data holds results for numerical data therefore, suited to the results of this study. A paired sample t-test will be used to evaluate the outcome of performance between caffeine and placebo drinks where the data stratified the assumptions of normality. Non-parametric alternative will be used if any data was broken. The statistical significance was fixed at p<.05. The practical importance of any detected differences was assessed using affects size (Cohens’d) Which offers more information than just statistical significance. The effects of caffeine consumption on sporting performance could be validity interrupted due to this analytical method, which also made sure that data analysis is matched to the level of measurement utilised.
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