	
	
	



The Acute Effect of an Individualised Lower-Body Power Primer on Subsequent Countermovement Jump Performance in Resistance-Trained Individuals.
Research Question.
Does an individualised lower body power primer acutely improve countermovement jump performance compared with a control condition in resistance-trained individuals?
Introduction.
Mechanical power can be described as the application of force and velocity (P = F x V) (Jinha and Herzog, 2024). Lower-body power is important across numerous sporting contexts, as it helps contribute to explosive actions such as sprinting, jumping and changing direction (Xu, Su and Xu, 2026). These specific movements each require athletes to produce force rapidly, highlighting power as physical quality that improves physical performance (Haff and Triplett, 2016).
The performance test used to measure power is the countermovement jump (CMJ). The CMJ is widely used to assess explosive lower-body performance (Haff and Triplett, 2016). When the CMJ is performed on a force platform it will measure variables such as jump height, peak power output and impulse (Godhe, Bergman and Petré, 2025). The CMJ was chosen as the primary instrument as it is an established method of measuring power, providing objective data and is suitable for assessing comparisons to both conditions following the primer. 
Post activation performance enhancement (PAPE) is the acute improvement in performance following a conditioning activity. These conditioning activities can include resistance, ballistic, plyometric training (Olsen, Bojsen-Møller and Aagaard, 2025). Performance outcomes will be dependent on potentiation effects of the conditioning activities and the fatigue associated, as the benefits of potentiation are greater when fatigue is minimised. (Olsen, Bojsen-Møller and Aagaard, 2025). 
Current research on PAPE suggests the findings are mixed, with previous studies showing significant differences, while others report no significant change (Xu et al., 2025). The differences reported can be explained by the methodological differences between each reported study, inconsistencies including chosen exercise, load, total volume, recovery time and participant training status (Xu et al., 2025). This can create discrepancies between the balance of fatigue and potentiating affects, this may explain the inconsistent findings reported (Chen et al., 2023). 
The resistance associated with peak power will differentiate between individuals due to training history and physical characteristics such as strength. Assigning the same resistance to all participants may not provide the same stimulus equally (Loturco et al., 2022). The Keiser 10R will be used to specifically identify resistance associated with each individual's peak power values, allowing the primer to be tailored to each participant. 
Research on PAPE has been extensively studied, but current evidence around the use of pneumatic leg press remains inconsistent and limited (Zhou, Wen, and Sun, 2026). Specific research analysing the effects of individualised peak power and subsequent use of a pneumatic leg press before CMJ testing remains limited (Moreno-Pérez et al., 2021). 
The study will aim to investigate an individualised lower-body power primer, using specific resistance associated with peak power from the 10R Keiser leg press test to analyse if acute improvements occur in CMJ performance compared to the control condition (Keiser Corporation, 2026). 

Aims & Objectives.
Aims.
To investigate whether an individualised lower-body primer, using the resistance associated with the outcome of the Keiser 10R test, acutely improves counter-movement performance in resistance trained individuals. 
Objectives.
1. Measure the difference in CMJ jump height performance from baseline to post condition following the primer.
2. Compare the change in CMJ jump height performance across both conditions.
3. Compare the secondary variables, such as peak power and impulse. 
Hypothesis.
Overall CMJ performance will improve following the individualised lower-body power primer than following the control condition.
Null Hypothesis
There will be no significant measurable difference in overall CMJ performance between both conditions.

Method.
Participants. 
The target sample size is 10-15 resistance-trained individuals, with all participants aged between 18 - 35 years old. Both males and females are eligible for this study.
Inclusion and Exclusion Criteria.
Participants will be required to have more than one year resistance training experience and currently partaking in a minimum of 2 resistance training sessions a week. Participants must also be able to attend all planned testing sessions and successfully complete a PAR-Q health screening and informed consent before participation in the study. Participants are to be excluded if they are injured or have a condition that stops the ability to maximally performed exercise. All participants will be reminded they have the right to withdraw from the study at any point without question 
Study Design.
This study is a randomised, crossover counterbalanced design. All participants will complete two conditions: a control session and an experimental session. There will be 48-72 hours between testing sessions. There will be a familiarisation session before testing. The primary comparison will be CMJ performance between the two conditions.
Equipment Used.
Keiser A300 Leg Press (Keiser Corporation, Fresno, CA, USA) is used for the lower-body power primer. It will be used for the 10R test to assess individuals' peak power and will be subsequently used in the experimental condition. 
Force Platform (HUR Oy, Kokkola, Finland) is used to assess countermovement jump performance. The primary outcome being recorded and measured will be CMJ jump height. Secondary variables such as peak power and concentric impulse will be recorded.
Wattbike Pro (Wattbike Ltd, Nottingham, UK) is used in the raise element of the RAMP warm-up protocol, as well an active recovery segment between CMJ attempts. 
Familiarization Session.
All participants will attend one familiarisation session before the two testing conditions. Participants anthropometrics will be measured and recorded during this session. Participants will be familiarised with study protocols, Keiser leg press setup and countermovement jump technique. Participants will also complete a Keiser 10R test to identify the resistance associated with their individual peak power output, which will be used in the experimental condition.
Pre-testing Standardisation.
Before testing, all participants are required to refrain from strenuous physical activity for 24-48 hours. Participants are instructed to keep food and caffeine intake the same each testing session and stay well hydrated prior to testing. Furthermore, wear suitable clothing and footwear must be worn to perform physical activity. 
Warm-up Protocol.
All participants will perform a standardised RAMP warm-up protocol before maximal exercise testing. The warm-up will include a pulse raiser using a Wattbike at a low intensity, followed by specific lower-body activation and mobilisation exercises. This is designed to prepare all participants for maximal exercise. 
Countermovement-Jump Protocol.
Participants will stand with feet shoulder-width apart and hands on hips throughout the movement to minimise momentum. Each participant’s CMJ depth will be self-selected. Each attempt at the CMJ is to be performed maximally, with 3 attempts in total. There will be 60 seconds of rest between each repetition.
Control Condition.
Participants will complete a standardised RAMP warm-up before maximal testing. Each participant will have to perform three maximal baseline CMJs with 60 seconds of rest between each repetition. Once all CMJ attempts are completed, participants will actively rest on a Wattbike for 5 minutes at a light-intensity, then perform three final maximal CMJ attempts. 
Experimental Condition.
Participants will complete a standardised RAMP warm-up before maximal testing. Each participant will have to perform three maximal baseline CMJs with 60 seconds of rest between each repetition. Each participant will perform 6 repetitions on the Keiser leg press at the resistance associated with peak power from the 10R test. Participants will actively rest on a Wattbike for 5 minutes at a light intensity, then perform three final post-primer maximal CMJ attempts. 
Outcome Measures.
Primary Outcome: CMJ jump height will be measured using the force platform. This will be the primary variable used to determine whether there is a significant difference between the two conditions.
Secondary Outcome: Peak power and concentric impulse will be measured from the CMJ. This will provide a more detailed analysis of jump performance in both conditions. 
Time Points: All measures will be taken during the 3 baseline CMJ and 3 post-primer CMJ in each condition. 
Scoring Method: The best CMJ attempt from each baseline, and post-primer will be used for data analysis. 
Data Analysis.
Data collected will be analysed using the SPSS software. 
Descriptive statistics such as mean and standard deviation will be calculated for CMJ jump height, peak power, and concentric impulse for both conditions. 
Comparison between both conditions will be made by subtracting the baseline results from post-testing results.
Paired samples t-test will be the chosen statistical test to compare the control condition and experimental condition to compare scores the change of each condition. Statistical significance will be set at p < 0.05. Effect size will be scored using Cohen's dz. 

Research Timetable.
The research timetable below outlines the planned advancements of the proposal subject to ethical approval.
	Research Timetable 

	Stage
	Date
	Time
	Process

	Dissertation Proposal 
	12/10/2026
	1 Week 
	Complete presentation and written proposal.

	Ethical Approval 
	24/10/2026
	1 Week 
	Seek ethical approval for research proposals.

	Participant Recruitment
	01/11/2026
	2 Weeks 
	Seek participants participating in research experiments.

	Familiarization Sessions 
	14/11/2026
	1 Week 
	Participants to complete sessions to familiarize with experiment protocols.

	Data Collection 
	21/11/2026
	2 Weeks
	Participants complete two experimental sessions with all data being recorded for analysis.

	Data Analysis
	4/12/2026
	1 Week 
	Analysis of experimental data recorded using SPSS.

	Dissertation Completion 
	28/01/2027
	2 Months 
	Complete written dissertation.

	Submission
	28/02/2027
	1 Month 
	Proofread written dissertation, make additions and adjustments if required.



ChatGPT (OpenAI) was used to support literature searching and the structure of this proposal. All final written content and academic decisions were completed by the author.
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