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The Effects of Caffeine Supplementation on Countermovement Jump Performance and Reaction Time in Recreational Athletes

Introduction
[bookmark: _Int_QyTBv6O4]Caffeine is one of the most widely used ergogenic aids in sports and has a variety of beneficial effects in different aspects of performance. Caffeine works as an ergogenic aid by blocking adenosine receptors in the central nervous system which can reduce fatigue and increase alertness and can be consumed in the forms of drinks, supplements and medication (Sharma et al., 2023). Supplementation of caffeine has been proven to enhance multiple aspects of performance including muscular strength and endurance, power, both endurance based and high intensity sport specific activities (Guest et al., 2021). Caffeine’s effect on power has been vastly researched, and in many studies showing to have increased peak power with caffeine supplementation. A study conducted by Filip-Stachnik et al. (2021) looked at the acute effects of caffeine supplementation on mean power and peak power compared to a control group (placebo) during the bench press exercise. The caffeine group showed to have a consistent increase in mean power and peak power compared to placebo. More specific to jumping performance, one study found that an acute dose of caffeine proved a statistically significant improvement on countermovement jump height (p = 0.001) in collegiate athletes (Fitzgerald et al., 2016). McLellan, Caldwell and Lieberman (2016) conducted a systematic review of caffeine's effect on cognitive performance, many studies demonstrated caffeine to have a reduced effect on reaction time, one study reviewed was conducted by Einöther and Giesbrecht (2012), caffeine improves reaction time when given in doses between 12.5 and 400 mg (∼0.2–5.5 mg kg−1) to both sleep-deprived and rested people. Another study conducted on caffeine's effect on reaction time conducted by Balko et al., (2020), tested both audial and visual reactive tests on sports active students. Through a double-blind experimental design, they used two doses of caffeine (100 mg or ∼ 3 mg·kg− 1) labelled Bowl A and Bowl B; The participants would complete a baseline reaction time test followed by choosing from one of the bowls and performing the test at 30 minutes and 60 minutes subsequent to supplementation.  They found that both audial and visual reaction time results decreased with caffeine supplementation with both doses of caffeine at 30 minutes and 60 minutes. While caffeine has been researched by many over the years, few look at both lower limb power and reaction time together, this would be an important study and insightful for sprinters. There is a slight gap in the research when it comes to populations studied, most research focuses on athletes, collegiate athletes, sports teams etc; researching on recreationally active individuals can help generalize the results to a population who are likely habituated to caffeine in daily life. There have been several studies that have looked at cognitive function with caffeine supplementation, however, there haven't been many that test reaction time using the Blaze Pod equipment, which is a reliable test for reaction time.
Aims
The main goal of this study is to assess whether caffeine consumption can improve lower limb power and reaction time. These results would be insightful towards sprinters as they are very important in sprinting. This study will specifically compare caffeine and placebo conditions for two different tests.
The aim of this study is to investigate the acute effects of caffeine supplementation on countermovement jump performance and reaction time in recreational athletes.
Objectives
· To compare CMJ height and peak power between caffeine and placebo conditions.
· To assess changes in reaction time following caffeine versus placebo ingestion.
· To explore potential relationships between changes in CMJ performance and reaction time.
Hypothesis
· H1: Caffeine ingestion will significantly increase CMJ height and peak power compared to placebo.
· H2: Caffeine ingestion will significantly decrease (improve) reaction time compared to placebo.
· H3: There will be a positive association between improvements in CMJ performance and reaction time under caffeine conditions.


Methodology
Design
This study is a randomized, double-blind, placebo-controlled, crossover design. Randomizing the subjects will prevent order effects and remove bias, they will be randomized by assigning each participant number and using a computer-generated randomizer to assign the order. The double-blind approach ensures that neither participant nor researcher knows the condition, this will prevent the influence the placebo and any potential bias when analysing results. All participants will complete both conditions (caffeine and placebo). Using the same participants in both conditions (crossover) will remove variability due to individual traits (fitness, genetics, caffeine tolerance, motivation); This will improve reliability and statistical power because performance changes can be accredited to the supplementation.
Participants
The participants in this study will be 15-20 recreationally active athletes (18-30 years) who are physically active 3 or more times a week. Recreationally active athletes were chosen to reflect real world caffeine users outside of elite sports. All the participants will be recruited from UWTSD and gyms through shared forms or word of mouth. Ethical approval will be granted from UWTSD, and all participants will be provided and required to complete a PAR-Q and consent forms before any testing is conducted.
Supplementation Protocol
Dosage
The dosage for the caffeine conditions will be 3mg/kg body weight. This will be taken in capsule form. This dose has been proven to be the standard dose when supplementing for performance enhancement (Pickering and Kiely, 2017). The placebo pill will be an identical capsule to the caffeine pill.
Timing
On both caffeine and placebo conditions, the capsules will be taken 60 minutes prior to the testing, this timing has been proven in many studies to be most optimal for performance enhancement (Harty et al., 2020).
Administration
[bookmark: _Int_tYmGaAXH]The order that the participants ingest the caffeine will be randomized by a computer-generated randomizer and will be double-blinded so neither subject nor researcher knows what condition is being tested.
Testing Procedures
Participants will attend one familiarization session prior to the main sessions; this will minimize learning effects and give the participants a chance to understand what they will be doing. Participants will also be instructed to refrain from caffeine intake, alcohol and any form of training 24 hours prior to each session.
Warm-up
The warmup will consist of a standardized 5-minute cycle, dynamic stretches and 5 bodyweight squats; These exercises are all designed to raise, activate and mobilize the participants in preparation for the tests.
Countermovement Jump (CMJ)
The participants will perform 4 maximal CMJ on the Force Platform (Hur, Kokkola, Finland) with 1 minute rest between each jump to allow for recovery, the first jump will be a practice jump and the following 3 jumps will be conducted and the best jump height (cm) of the 3 will be recorded. CMJ was chosen as it is a valid and reliable measure of lower boy explosive power (Stahl et al., 2020).
Reaction Time Test
Reaction time will be measured using the Blazepods (Blazepod, Florida, USA) mounted on the wall, which provides a validated, light-based reaction time measurement tool. The participants will stand in front of the wall at a length that is most comfortable for them and respond to the rapid lights appearing from the blazepods by tapping them with their dominant hand. The test will last 1 minute, and the number of taps completed will be recorded from the Blazepod app.
Ethical Considerations
This research has been approved by the UWTSD committee prior to any testing. The participants will all be provided an information sheet and will be required to give written consent. They will be informed that they have a right to withdraw from the study at any time. All data will be anonymised and stored securely in compliance with GDPR. Participants will also be informed of any potential risks regarding caffeine ingestion.

Data Analysis
The data will be analysed through the IBM SPSS Statistics, the variables that will be analysed are jump height (cm) and the score on the 1-minute blazepod test. The statistical test that will be used is a paired-sample t-test, comparing the scores between caffeine and placebo. The paired t-test is appropriate as the study's design will be testing the same group twice. A significance level of p < 0.05 is what will be looked at to determine the outcome of the study. Data will also be presented through a table displaying means, standard deviations and effect sizes.


Research Timetable
	Stage
	Task
	Timeframe

	1
	Final proposal, complete ethics documentation and gain approval
	Oct – Nov 2025

	2
	Recruit participants, schedule sessions and conduct familiarization session
	Dec 2025

	3
	Experimental testing under caffeine and placebo conditions
	Jan – Feb 2026

	4
	Collate and clean data, conduct paired-sample t-tests, and interpret outcomes
	Mar 2026

	5
	Finalise dissertation, review feedback and submit final version
	By 3rd April 2026



This table provides a structured research plan and gives adequate time for data collection, analysis and writing. Completion of the study will be by the 3rd of April 2025.
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