Research proposal
The Effect of Caffeine Supplementation on Repeated Sprint Performance in   Rugby Players? 
Introduction and aims:  
Caffeine is the world’s most widely used psychoactive drug and a proven effective ergogenic aid in sport, caffeine has been taken relatively openly for its imprecations on increasing alertness, reducing perceived effort, and its impact on endurance and power based performance being a central nervous system stimulant caffeine mainly acts through inhibitions of adenosine receptors with the resultant action being greater neurotransmitter release in the interest now its role in repeated sprint, a critical determinant of performance in team sports such as rugby. 
Rugby union and rugby league are stop start power weight sports where players are required to perform repetitive cycles of sprinting, tackeling, and sudden changes to direction interspersed with periods of low intensity recovery. The capacity to produce high rates of power output over repeated sprints is central to best performance. Repeated sprint ability is highly related to anaerobic power, neuromuscular function and fatigability. Given the physical exigencies of rugby, any nutritional intervention that enhances these parameters would have potentially far-reaching influences on player performance.
Several studies demonstrated that ingestion of caffeine can enhance performance on a variety of sprinting activities possible mechanisms include improved excitation–contraction coupling, increased release of calcium from the sarcoplasmic reticulum, and increased recruitment of motor units. Caffeine also possibly allows for more use of fat as a fuel source with sparing of glycogen stores and postponement of the onset of fatigue. However, the magnitude of such effects may be dosage and time dependent, habitual caffeine use dependent, and subject dependent. The dosage levels that have been commonly employed in these studies range between 3-6 mg/kg body weight, which seem to be safe for avoiding the negative side effects associated with improved performance, such as jitters or nausea.

Though caffeine’s ergogenic benefits in regard to endurance activities and strength exercises have long been proved, the literature on its role in regard to rugby sport performance is rather scarce and, in some cases, contradictory Some studies have reported improvements in peak sprint time and mean power output, while others have reported trivial or even negative effects, perhaps due to differences in test protocols, subjects, or caffeine tolerance. Additional research is therefore needed to determine the effectiveness of caffeine in rugby players in an experimental protocol that very closely simulates the sport demands.

The present study will explore the acute influence of caffeine supplementation on repeated sprint performance in rugby players. More specifically, it will identify if caffeine ingestion augments mean and peak power output, reduces fatigue index, and improves total sprint time during a repeated sprint test. The findings will contribute to the growing body of literature on the application of caffeine in intermittent sport performance and may have practical implications for sports nutritionists and strength and conditioning coaches working with rugby players.
Aims and objectives 
to investigate the effect of acute caffeine supplementation on repeated sprint performance in rugby players.

To investigate whether the consumption of caffeine influences mean power, peak power, and fatigue index during repeated sprints.

To identify variation toward caffeine supplementation.
To provide evidence-based advice on the intake of caffeine during rugby match and training preparation.
Method: approx. 500 words
Study Design
We're diving into how caffeine supplements impact repeated sprint performance with a study setup where neither the participants nor the researchers know who's getting the actual supplement or a fake one. This approach helps eliminate bias and allows each person to serve as their own control

Participants
Sample Size: 12– A bunch of 20 young dudes, all in their late teens to early thirties, are playing amateur rugby
Inclusion Criteria: Regular rugby sessions, twice a week, no caffeine worries, and no heart or blood sugar issues
Exclusion Criteria: Having an injury, using performance-enhancing drugs, or consuming over 400 mg of caffeine daily
Recruitment: At local rugby clubs and university teams.





Supplementation Protocol
Caffeine Dose: 3– 6 milligrams per kilogram of body weight, taken as a pill
Timing: It's ideal to take the test about an hour after eating to sync with your peak blood sugar levels (Spriet, 2014)
Placebo: A capsule packed with a non-reactive material like cellulose
Blinding: The participants and researchers won't have a clue what's going on when teh test begins

Testing Procedure
Familiarization Session: Participants will run a trial to reduce learning effects
Repeated Sprint Test: Six 10- After each intense burst on the Wattbike, take a 30-second breather before the next one
Measurements:
Peak and mean power output
Fatigue index
Heart rate
Rate of Perceived Exertion (RPE)
Optional: Reaction time using Blaze Pods pre- and post-test
Environmental Control: Testing will occur indoors under consistent temperature and time of day to minimize circadian variation (Reilly et al., 2007).
Rationale
Wattbike: Provides reliable and valid measures of anaerobic power output.
Repeated Sprint Protocol: Rugby games have their fair share of pauses and bursts of action
Caffeine Dose: Backed by research, it's been shown to boost anaerobic performance (Goldstein and team, 2010)
Crossover Design: Manages differences in how people process caffeine adn their performance


Ethical Considerations
Informed consent will be obtained from all participants.
Participants will be told they can leave the study whenever they want
Health screening will ensure safety regarding caffeine ingestion.
Data privacy will be kept up to the standards set by our school or workplace
 
Data Analysis
SPSS (Statistical Package for the Social Sciences) will be used to analyze all data. Descriptive statistics (mean ± standard deviation) will be computed for all performance variables such as peak power, mean power, fatigue index, heart rate, and Rate of Perceived Exertion (RPE).

Normality Testing
The Shapiro-Wilk test will be employed to check if the data follow a normal distribution. Parametric tests will be used if the normality condition is satisfied; otherwise, non-parametric tests will be used (Kenney et al., 2020).




Inferential Statistics

Paired Sample t-Test: A performance measure was compared by means of a Paired t-Test between caffeine and placebo conditions for single variables (Jordan et al., 2012). Repeated Measures ANOVA: This method was used for determining differences between several sprints and conditions while considering the variability of subjects from within-subject design (Muhammad, 2023 Effect Size (Cohen’s d): Brown et al. (2013) described calculating effect size as the way to figure out the extent of differences and evaluate the significance of practical terms.  The significance level was indicated by the threshold which is p < 0.05.

Software
IBM SPSS Statistics (Version 27.0) (IBM Corp., 2020) will be the software for all statistical analyses. To strengthen the reading and understanding of the results, tables and figures will be used for the presentation of the findings.

Research Timetable
	Phase
	Timeframe

	Proposal ethics submission
	October/November

	Literature Review & Background  
	 October – December

	Participant recruitment & familiarisation 
	November – December

	Pretesting and baseline measures
	December

	Experimental testing 
	January-February

	Data entry statistical analysis
	February-march

	Results and interpretation
	March

	Discussion and conclusion 
	March April 
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