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Does Plyometric-based Post Activation Potentiation Improve Sprint Acceleration Performance in Recreational Athletes?


	Introduction – 600 words

	Rate of force Development (RFD) is a crucial component of athletic performance, particularly in sports that require explosive movements, such as sprinting, jumping, and throwing (Haghighi et al., 2024; Mikołajec et al., 2023; McGuigan, 2017). RFD is primarily determined by the capacity of the body's fast-twitch muscle fibres to produce force and expressing it explosively (Bayles, 2023). Practitioners and athletes aim to enhance force output by performing high intensity efforts in short bouts during training (Haugen et al., 2019). When enhancing rate of force output is a priority, e.g. a winger in team sports or a 100m sprinter, it will commonly be a variable of primary focus for training sessions, continuing for most of their athletic career.
         Chronic enhancements in performance may be the primary aim of sport and exercise practitioners; however, acute enhancements may become more desired at the elite level when chronic adaptations stagnate (Finlay et al., 2022; Beato et al., 2019; Krzysztofik et al., 2023). Acute improvements in performance such as increased speed and power output can be achieved through utilising methods such as Post Activation Potentiation (PAP) (Gautam, Singh and Varghese, 2024).
         PAP can be defined as enhanced muscle contractile response following an intense voluntary contraction, which is measured as the maximum twitch force evoked by supramaximal electrical stimulation (Blazevich and Babault, 2019). The practice of PAP utilises high motor recruiting exercises such as heavy squats, jumps and short sprints to elicit a high-force muscle contraction (Eon, Jubeau and Cattagni, 2024). The aim is to increase neural drive to the muscles, preparing their general responsiveness in the subsequent explosive activity.
        Plyometric training consists of exercises that are high in motor recruitment, and therefore quick, powerful actions involving muscle lengthening immediately followed by rapid shortening of the same muscle. It aims to improve one’s utilisation of the stretch shortening cycle to enhance force production at high velocities and increase general power (Morris et al., 2022). Examples include explosive jumps, hops, skips, and bounding, all of which are sport-specific movements involved in sprinting (Hasan et al., 2021). 
       Most studies examining PAP on enhancing acute sprint performance have employed heavy load (75–95% 1 repetition maximum) isotonic resistance exercises as the preload stimulus (Beato et al., 2019; Sari et al., 2022; Lagrange et al., 2020). Resistance training isn’t always accessible prior to competitions, therefore perhaps a sprint-specific plyometric activity such as bounding, may be more practical if it improves subsequent performance. Interestingly, Turner et al., (2015) researched the effects of bounding on 20m sprint performance in plyometric trained men and found an improvement in performance. This current study will evaluate the same movement on a 30m sprint test in non-plyometric trained recreational athletes, this may show if non-plyometric recreational trained athletes can benefit from plyometric induced PAP, even without being trained in it.

	Aim/ Research question – 100 words

	This study investigates the effects of PAP, induced by sprint bounds on 30m sprint performance in recreational athletes. The aim is to identify if PAP prior to subsequent sprinting acceleration improves the activity’s performance and evaluate if it’s worth utilising for athletes. The hypothesis is that it will improve sprint acceleration, significantly decreasing 30m sprint time. If this is evident, the findings could suggest bounding to be a more practical and accessible way for recreational athletes to induce a PAP performance enhancement in sprinting, compared with commonly used heavy resistance exercise, when prior to a competition.

	Methodology – 500 words

	Study Design – This study will use a quantitative method to collect and analyse numerical data to answer the research question. 

Participants – The current study will aim to recruit 20 participants of male and female (>18 age) via convenience sampling. The group will be students studying health-related courses at the University of Wales Trinity Saint David in Carmarthen. Participants must be currently participating in sport or be resistance trained for at least 2 years to ensure general athletic competency. Students will be recruited via email, social media, word of mouth, and by asking contributors face-to-face if they wished to take part. Students will be accepted on to the study after signed consent and successful completion of the pre participation health questionnaire, subjects with any severe condition or injury in the previous 6 months will not meet the inclusion criteria. Any participants who fail to sign the consent or fail the pre participation health questionnaire will also be excluded from the study. Upon inclusion, anthropometric measurements of height and weight will be taken will be taken.

Equipment - ‘Light Gates’ by Brower Timing System will be used to time the 30m sprints, as some literature agrees that there’s room for human error when using a stopwatch to measure a time under 10 seconds (Healy et al., 2016). The distance was measured using a Vermont Sports Open Reel Tape Measure (100m).

Test Location - All tests will be conducted in the university’s indoor sport centre facility to allow sufficient space for a 30m sprint. To ensure the participants’ safety when finishing the sprint, 2 gymnasium crash mats will be placed against the wall, 15 metres after the last light gate. Two first aid trained members of university staff will be present at the testing to address potential physical injury.

Procedures - Before involvement in the sprint tests, participants will attend 2 familiarisation sessions During which, 3 sets of 10 reps of alternate-leg bounding, before a 30m sprint acceleration test. Additionally, a certified Strength and Conditioning Specialist at the university will instruct participants regarding their bounding technique; specifically, highlighting minimization of foot contact time and maximization of horizontal rather than vertical propulsion. All participants will complete the first experimental test 48 hours after familiarisation and no less than 48 hours separated all subsequent main testing.
       During the testing, participants will report to the university sport centre having refrained from alcohol, caffeine, and strenuous exercise for 48 hours. Subjects will complete a standardized warm-up modified from Turner et al., (2015) consisting of jogging (∼3 minutes), a series of dynamic stretches emphasizing stretching of the musculature involved in the subsequent sprinting and plyometric activity (∼10 minutes), before progressively increasing the intensity of 30m sprinting to near-maximal speeds (∼5 minutes). After an active recovery (∼2 minutes), participants will complete a baseline sprint, participants will be instructed to exert maximal effort throughout the entire 30m. At least 48hrs later, the subjects will return to repeat the procedures mentioned above but with the addition of the bounding intervention preload stimulus prior to the 30m sprint test.

	Ethical considerations – 200 words

	· Simple exercises will be implemented in the structured warm-up to address all competency levels.
· All data will be password protected on a personal computer in a locked drawer at home.
· All participants’ data will be confidential e.g. unnamed.
· Each participant will be assigned a number to further ensure confidentiality.
· Allow sufficient time for each participant to warm-up, with the aim of minimising injury risk.
· Ensure completion of PAR-Q’s and Informed Consent.

	Data analysis – 200 words

	Relationships between sprint improvements and baseline sprint performance will be examined using Pearson's product-moment correlation coefficients. Correlations will be performed between each participant's baseline sprint velocity in the control test and the change in 30m sprint velocity in the plyometric bounding test. Following data collection, it will be logged onto a Microsoft excel spreadsheet to be analysed. Participants will be numbered (e.g. Participant 1, etc.) and all demographic characteristics will all be included as variables. Data will be analysed using SPSS software (version 29.0; IBM Corp) after being exported from Excel. 
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