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Acute Effects of Different Doses of Caffeinated Chewing Gum on Maximal Strength for the Barbell Deadlift
Introduction
Since becoming unprohibited by the World Anti-Doping Agency in 2004, caffeine has become a well-researched and socially accepted ergogenic aid for acute athletic performance in a variety of disciplines. Specifically, in resistance training, there is evidence highlighting improvements in components such maximal strength, strength-endurance/aerobic endurance and power (Grgic,2022).
Studies investigating caffeine on exercise performance generally follow a standardised experimental protocol for caffeine timings, with individuals generally consuming caffeine an hour prior to performance. Harty et al (2020) concluded that “individuals can maximise the ergogenic effects of caffeine by consuming the substance 1h prior to the point when peak muscular performance is desired”. Although, this is a common protocol, caffeine timings should be individualised with our CYP1A2 genotype affecting how individuals metabolise caffeine (Grgic et al, 2021). Due to the time it takes to metabolise, this can be problematic and time consuming when undertaking studies or when using it in regular exercise performance. Converse to previous findings, it appears that when looking for a faster method of delivery we can use alternative formats. Barreto et al. (2023) suggests that caffeinated chewing gum appears to be a faster form of delivery with individuals able to initiate exercise within 15 minutes of chewing. 
The recommended dose for caffeine can differ depending on the individual. However, generally the optimal dose for caffeine is said to fall between 3 to 6mg/kg (Filip-Stachnik, 2021). Barreto et al (2023) also confirmed that caffeinated gum appeared to be most effective in doses ≥3mg/kg. Studies have also found ergogenic effects with lower doses and higher doses (Guest et al, 2021). However, doses exceeding 6mg/kg can pose risks of adverse side effects such as gastrointestinal issues and should be taken with caution (Guest et al, 2021). 
Although studies have confirmed the ergogenic effects on one repetition maximum strength in both the bench press and barbell back squat, the barbell deadlift exercise appears to have limited research. The barbell deadlift is generalised to be a ‘dangerous exercise’; however, most studies have found that injuries within powerlifting lifts are relatively low (Aasa et al, 2017) and injury prevalence is higher with the bench press or barbell back squats (Strömbäck et al, 2018). Grgic (2019) previously highlighted that they were unaware of any present research examining the effect of caffeine consumption on maximal deadlift strength. However, maximal deadlift strength has since been measured with exposure to caffeine, with Ferreira et al (2022) highlighting a significant difference between placebo and a higher dose (8mg/kg) and a moderate difference between placebo and 6mg/kg. Other research has utilised alternative exercise such as the Romanian Deadlift (Chen et al, 2023) which also demonstrated ergogenic effects when under the influence of caffeine. It is important to note that although improvements are present, these changes in performance are usually small. However, in competitive scenarios this can be the difference between placings as demonstrated in the 59kg sub junior weight class at the IPF Worlds Men’s Juniors Classic Championships 2023. 1st place scored 512.5kg whereas 2nd place scored 502.5kg (IPF,2023). This is a 1.97% difference between placings which can be fractional margins when looking to place higher.
With how limited research is on the barbell deadlift, there is potential for this to be investigated further to better inform individuals when consuming caffeine for deadlift performance. With previous research highlighting caffeine's ergogenic effect on lower body strength, it is hypothesised that caffeinated gum would elicit strength increases for the barbell deadlift. With the faster rate of absorption, caffeinated gum may be a time effective and reliable source of caffeine when looking to optimise maximal strength. Therefore, the overarching aim of this study is to test if caffeinated gum is ergogenic for one rep max deadlift performance compared to the placebo and to examine if a higher dose of caffeinated gum (6mg/kg) will produce greater increases in performance compared to the 3mg/kg dose.
Method
The study will be a randomised, crossover, single blind study. Prior to participation in the study, participants will be required to undertake a Physical Activity Readiness Questionnaire (PAR-Q) to determine their readiness to participate. Participants will partake in 3 one rep max trials using the barbell deadlift exercise. These are: (a) Placebo (b) 3mg/kg (c) 6mg/kg. Testing will take place between 9am and 12pm at the Strength and Conditioning facilities at the University of Wales Trinity St.Davids - Carmarthen. Participants will be required to test at the exact same time as their first trial to minimise the influence of circadian rhythms on the study. Each trial will have a one-week duration between them to allow for recovery. To limit potential fatigue, participants will be requested to refrain from vigorous exercise for 24 hours, no caffeine for 12 hours prior, and to fast 2 hours prior to the session (Jones et al, 2021). The supplementation protocol will require the participant to begin chewing 15 minutes prior to initiating exercise. Prior to recruitment of participants and data collection, the study will receive formal ethical approval to protect participants and to ensure that the study adheres to the ethical standards set out by the University.


Participants
In total, I will aim to recruit a minimum of 8 participants for my study, all of which will be healthy and strength trained males. On each test, the participants bodyweight will be taken using a calibrated weighing scale (Seca 875, Hamburg, Germany). Recruitment to the study is on a voluntary basis and will be announced through various forms of digital and non-digital communications such as emails, Microsoft Teams announcements, social media, face-to-face and many more. The study will include an inclusion and exclusion criteria to maintain the integrity of the data collected. The inclusion/exclusion criteria will include: (a) Minimum of 2 years of resistance training experience (to avoid the potential interference of learning the deadlift technique) (b) Free from neuromuscular, musculoskeletal, neurological, immunological or cardio-metabolic disorders (c) Participation in resistance training at least 3 days per week for 6 months prior to enrolment for the study (d) age between 18 and 35. Anybody, who does not meet the selected criteria will not be included. Due to the participants already being competent and trained with the deadlift, there will be no familiarisation sessions needed as per the suggestions from Grgic (2020). Participants will be informed prior to the study of the purpose, risks and that they have the right to exit the study at any time.

One Repetition Maximum Protocols 
The Barbell deadlift exercise will be used to measure ‘One Repetition Maximum Strength’. To ensure the participant is safe to attempt the lift, they will be ordered to undertake a warmup prior to initiating exercise using the RAMP warm up protocol. The warmup will then progress into the tested exercise whereby load will be gradually increased until a one repetition maximum is hit. To ensure there are no limiting factors or anything which may skew data, the equipment used will remain consistent with every participant. Participants will be required to use lifting straps and a lifting belt. Fong et al (2022) suggests that when lifting straps and a lifting belt are used together it will avoid grip strength being a limiting factor in maximal strength and have positive effects on RPE, time to complete a deadlift and kinematics of the deadlift. Participants will also be given the choice of using one of two deadlift stances - ‘Conventional’ stance or a ‘Sumo’ stance. Whatever stance is used for the first experimental test, must remain consistent for the other tests. To ensure participants can give a maximal attempt at their lifts, an appropriate rest time between sets will be given. Freitas de Salles et al.  (2009) suggested that a dedicated rest period of 3 to 5 minutes will be required between attempts due to the physiological and psychological demands of the deadlift. Moreover, Schoenfield et al. (2016) has also supported the claims of a 3-to-5-minute rest period for maximal strength and hypertrophy. 

Data Analysis
Using a quantitative method, all data will be logged on a spreadsheet using Microsoft Excel whereby all participants will be given a specific identification number to protect the privacy of all participants and ensure confidentiality. Data analysis will be performed using IBM SPSS v29 software. To investigate the test a parametric test will be used. A One-Way ANOVA will be used, and the statistical significance will be set at P < 0.05.
Timetable
To ensure tasks are completed on time, the following proposed timetable has been created to provide structure for tasks.
	Dissertation Timetable

	Proposal & Ethics
	October and November

	Introduction and Literature
	October to January

	Recruitment for study
	November

	Physical Activity Readiness Questionnaire (PAR-Q) and Data collection
	December to February

	Data Analysis 
	February

	Results
	February to March

	Discussion
	March to April

	Conclusion
	April
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