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Research Question
This study will investigate whether acute supplementation with caffeine chewing gum has a significant effect on recreationally active adults during a gym-based circuit.

The research question is: Does Acute caffeinated chewing gum supplementation significantly improve power output, training load and rating of perceived exertion during a standardised Concept2-based HIIT session compared with a matched placebo in recreationally trained adults?

Introduction and rationale 
Caffeine as a supplement has been well documented for its uses and benefits regarding sporting performance (Guest et al., 2021). It has been one of the most used natural Central Nervous System (CNS) stimulants by the population. In 2004, the World Anti-Doping Agency (WADA) removed caffeine as a doping agent, allowing athletes to implement Caffeine as a performance enhancement alongside their already established protocols (Del Coso, Muñoz and Muñoz-Guerra, 2011). 

Caffeine has two main mechanisms in the body: First, it has a similar shape to the adenosine molecule. When adenosine binds to the receptors in the brain, it promotes drowsiness and a sense of fatigue; as caffeine is similarly shaped, it occupies those receptors without activating them, and the fatigue signal is reduced (Fredholm, 1995; Davis and Green, 2009). Second, caffeine stimulates catecholamines to be released, including epinephrine and norepinephrine, resulting in sympathetic nervous system activation, increasing alertness and activation of the autonomic nervous system (ANS) (Graham and Spriet, 1995). 

Previous research has shown that caffeinated chewing gum has a benefit for sports performance, such as aerobic, anaerobic resistance training, and specialised performance; Heart Rate (HR) and Heart Rate Variability (HRV); Fatigue indicators and perceived pain; biomechanical indicators; and energy metabolism. The main focus in these studies has been on athletes and elite performers, such as in a study by Whalley, Paton and Dearing, (2021) where the participant choice was amateur competitive runners. However, in this study, the participant choice is recreationally active adults because there is a gap in the research. 
Aims and Hypotheses
The aims of this study are to investigate the effects caffeinated chewing gum has on recreationally active adults in a standardised gym-based circuit with Concept2 machines. The objectives are to:
 1. Compare whether caffeinated chewing gum improves power output, reduces rating of perceived exertion (RPE) and alters heart rate response during a standardised concept 2 HIIT session compared to the placebo gum,
 2. To assess whether caffeinated chewing gum increases total training load across the HIIT session (total work Hr average / session-RPE x session duration)
3. To explore whether responses to caffeinated chewing gum differs across recreationally trained adults with varying age, sex and habitual caffeine intake. 

It is hypothesised that caffeinated gum will significantly lower RPE compared with placebo gum. This is supported by the evidence of reduced RPE or fatigue shown in some but not all gum studies (Yang et al., 2024).

The null hypothesis states that no significant RPE difference will be seen. 

Method
This study will use a quantitative double-blind, placebo-controlled crossover design; this was chosen to reduce between-person variability. Each participant will attend the gym on 3 separate occasions and complete the same standardised session under 2 conditions: either caffeinated chewing gum or a matched placebo gum identical in appearance, flavour, and texture but containing no caffeine. The order of conditions will be randomised using counterbalancing so that approximately half of the participants complete the caffeine condition first and the other half complete the placebo condition first. A minimum washout period of 7 days will be observed between sessions. 

Participants will be recruited using posters in the gym, verbal invitations and participant information sheets. These participants will be recruited from a private personal training gym who have prior experience with both Concept2 machines and circuit training. Participants must be currently physically active, free from cardiovascular or metabolic conditions that would contraindicate high-intensity exercise, and not pregnant. Participants will be excluded if they have a known sensitivity to caffeine and are currently taking medications that may interact with caffeine or have a self-reported liver condition. 

The HIIT protocol will be delivered on a Concept2 ergometer (Row-erg, Ski-erg or Bike-erg) and will be identical in both conditions (Buchheit and Laursen, 2013). The protocol consists of a standardised 10-minute seated rest period, a resting heart rate measurement, and pre-session RPE collection. A standardised 5-minute RAMP warm-up is completed (Jeffreys, 2007); a heart rate is taken at the end of the warm-up. The gum will then be administered and chewed for 10 minutes seated at a machine that the participant will start on. At the end of the 10 minutes, the gum is disposed of in a designated bin and the first round of the main circuit will begin in the order of 10 reps of Air squats, 10 reps of Press-ups 10 reps of reverse lunges and then a 2 minute all out effort on a concept 2 machine of choice followed by 2 minutes of rest. This is repeated 3 times. An approximate pacing time is 6 – 7 minutes per round, and this should last 18 – 21 minutes of total session duration. 

The standardisation measures in place for this protocol to be valid are that the bodyweight will only be used for exercises, reps are fixed at 10 for each round, the same exercise order is used in every round and every session, the transition time from the last bodyweight exercise to starting the machine is standardised to 15 seconds and a verbal cue will be given, the damper setting will be fixed at 3 across all sessions and the participant will use the same machine for both sessions. 
Data analysis
All quantitative data will be recorded on a standardised data collection sheet and transferred to a secure, password-protected spreadsheet. Each participant will be assigned an anonymous participant code. Data will then be analysed using IBM SPSS Statistics, with a paired-sample t-test or Wilcoxon signed-rank test used to compare the caffeine and placebo conditions for each outcome variable. Outcomes measured in each of the three rounds will be analysed using a 2 (condition) x 3 (round) repeated measures ANOVA. Effect sizes (Cohen’s d) will be calculated alongside p-values (Lakens, 2013). Descriptive statistics for side effects will be presented in a bar chart. A brief familiarisation session will be completed the week before the first testing visit, so participants are comfortable with the HIIT protocol and equipment before live data collection begins. 

Power output, split times, and repetitions or strokes completed will be recorded directly from the Concept2 monitor during each interval. Heart rate will be continuously monitored throughout the session using a Polar Beat OH1 Chest strap heart rate monitor connected to an iPad via the Polar Team App. RPE will be collected at the end of each interval using the Borg CR10 Scale (Borg, 1982)An overall RPE will be recorded immediately after the final interval. Participants will also complete a brief side-effect log at the end of each session to capture any adverse responses such as nausea, restlessness or dizziness.
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	Stage
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	Proposal submitted; feedback and supervisor sign-off
	May 25th 2026

	Literature review and drafting introduction and method
	May 25th to June 30th

	Ethics application submitted
	June 30th 2026

	Ethics approval received
	July 5th 2026

	Recruitment, consent, health screening
	July 5th to July 17th 2026

	Familiarisation visits
	July 18th 2026

	Experimental trials (both conditions, 7-day washout)
	25 July – August 1st 2026

	Data entry, cleaning and checking
	August – September

	SPSS analysis
	August – September

	Results and discussion drafted
	September – October

	Revisions, abstract, formatting, reference check
	October 21st 2026

	Final dissertation proposal submission
	October 23rd 2026
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