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Dissertation Proposal
The Effects of Post Activation Potentiation and Rest Intervals on Gender in Collegiate Athletes

Introduction
Post activation potentiation (PAP) is stimulated by a voluntary conditioning contraction usually performed maximally or near-maximal intensity. It has shown to increase peak force (PF) and rate of force development (RFD) during subsequent twitch contractions (Tillin and Bishop, 2009). It is thought that PAP mechanisms involve physiological and neuromuscular responses such as increased phosphorylation of regulatory light-chains of myosin and the increase in recruitment of motor units (Kobal et al, 2019).

Explosive power is an important aspect of most sports, vertical jump is often used to assess this explosive power in athletes. Explosive power is important for sports including rugby, football, volleyball and weightlifting. Therefore, it is important to address factors which can increase explosive power regarding athletic conditioning (Ward et al, 2018). 

Fatigue and PAP have shown to coexist. With many studies displaying an initial decrease or no change in PF or RFD, however after a period of rest these have then increased above the baseline scores. Tillin and Bishop (2009) state that fatigue dominates during the early stages of recovery, however, diminishes at a faster rate than PAP. Studies have examined rest intervals with no rest to 20 minutes rest, a systematic review by Ward et al (2018) reported that 3 to 7 minutes of rest was an optimal rest interval for performance, whereas a meta-analysis by Wilson et al (2013) demonstrated greatest PAP responses 7-10 minutes post conditioning activity. Wilson et al (2013) states that a rest interval of less than 2 minutes reported minimal PAP responses. 

A recent study conducted by Sarika et al (2019) found significant differences between pre and post values on vertical jumps when back squats were used as a conditioning activity. Participants in this study performed 3 sets of 10 back squats at 50% of 10RM, 75% of 10RM and 100% of 10RM which were then followed by three successive vertical jumps. This study also used a control group who performed only a 10-minute warm-up prior to the jump assessment. It was also found that there was a significant difference between male and female groups post-test with males producing greater PAP values than females. The control groups presented no significant differences from pre-post testing.
 
The PAP effects on squat jump (SJ) performance on age and gender was studied by Arabatzi et al (2014). This study examined the SJ performance and peak rate of force development (PRFD) in preadolescents, adolescents and adults. All participants were required to perform a SJ with and without prior conditioning activity which involved 3X 3-second maximal isometric squats. SJ were performed again 20 seconds and 4 minutes post conditioning activity. The results of the study show that PRFD was significantly greater 20 seconds and 4 minutes after the conditioning activity in comparison to the baseline SJ performance. Results also found that male adults and female preadolescents demonstrated greater performance 4 minutes post conditioning activity in comparison to 20 seconds. 
Reardon et al (2014) studied the effects of muscle potentiation on vertical jump performance in resistance trained men. Three different squat intensities protocols were used, 3X10 reps at 75%, 3X3 reps at 90% and 1X1 rep at 100% of 1RM squats. All participants also took part in a control session where no protocol was used. Vertical jump testing was measured prior to the protocols as a baseline and again at 8- and 20-minutes post protocol. The results showed that all three intensity protocols did not cause any significant potentiating responses within the groups, a decrease in vertical jump height and power was displayed. This contradicts the other two studies which found PAP responses. 

Aims
The aim of the study is to investigate the effect of PAP using jump performance in collegiate athletes and to compare its effects between genders. Research into PAP is still inconclusive and it is still argued what intensity and rest intervals are needed to produce PAP responses. Therefore, this study will not only investigate the effects of PAP on gender but also how much rest in necessary to overcome fatigue and PAP responses to become dominant. 
This study could help to find a protocol which may be helpful for athletes and coaches to create an effective training warm-up which will enhance the athlete’s acute performance before training or competition. Finding a rest interval which is essential to produce PAP may also benefit athletes as they can quickly and efficiently work to produce more power without wasting time, something which is essential during shorter sessions. 


Methodology
This study will follow the methodology of Seitz et al (2014), however, instead of using elite junior rugby players this study will be conducted on collegiate athletes from several sports. This study will also compare PAP on gender instead of strength levels. Following the main lines of a recent study ensures that testing it reliable and valid. 

Participants
30 participants (15 males and 15 females) will be recruited for this study. All participants will be volunteers from the University of Wales Trinity Saint David’s sports teams. Participants will require at least one year at collegiate level sport before meeting the requirements of the study. Consent forms and PAR-Q’s will be required from everyone before testing commences. 

Equipment
The equipment needed for this study includes; force platform (HUR Platform, ALU 4, software version 1.08d), Olympic barbells, bumper plates and a timer. 

Testing Procedures
The study will involve two sessions; familiarisation session and an experimental session. During the familiarisation session, participants’ anthropometric characteristics will be measured and their 1RM back squat will be established. Participants will be given a general RAMP warm-up before their CMJ familiarisation, this CMJ protocol won’t allow an arm swing to ensure power is only being produced from the lower extremity. Once CMJ familiarisation has been completed they will then establish their 1RM back squat, this will follow the Haff and Triplett (2016) protocol. A minimum of 48 hours will be given between the familiarisation and experimental sessions, this will minimise fatigue. During this time participants will be advised to refrain from any strenuous activity, alcohol and caffeine. 
The experimental session will involve CMJ baseline scores and the testing protocol. Participants will be given a general RAMP warm up to help elevate body temperature, enhance blood flow to active muscles, reduce risk of injury and to maximise range of movement (Jeffreys, 2006). Participants will then use the force platform to perform three maximal CMJs, a four-minute rest interval will be given between jumps to minimise the risk of fatigue. Each participants’ peak CMJ will be recorded as their baseline score. Participants will be given a 10-minute rest period before completing the conditioning activity of three back squats at 90% of 1RM. Once the back squats are completed participants will stand in the centre of the force platform and perform a maximal CMJ 15 seconds, 3, 6, 9 and 12-minutes post squats. 

Data Analysis
Once data collection has been completed, IBM SPSS Statistics is a data analysis software which will be used to calculate the statistics for peak force (PF), peak power (PP), peak velocity (PV) and rate of force development (RFD) the mean ± standard deviation will be calculated for each gender for each of these. A repeated measure ANOVA will be used to see if PF, PP, PV and RFD change significantly between genders, it will also be used to measure whether different rest intervals influence any of these measures. 
Seitz et al (2014) used a repeated measure analysis of variance during data analysis of their study, therefore, to ensure this study remains reliable and valid this study will also use the same test.  A repeated measures ANOVA is used when a subject tis exposed to two or more different conditions or measured on the same continuous scale but on three or more occasions (Pallant, 2007). Therefore, as participants within this study will be tested after several rest intervals a repeated measure ANOVA test will be used during the analysis phase of the study. 

Timetable
A timetable has been developed to help keep on track and complete the dissertation by the submission date of 24th April 2020. The first goal is proposal and ethical approval, this must be achieved before any participant recruitment and testing can begin. When enough participants have been recruited testing can start to take place. A full month block will be given for this as participants won’t all be available on the same day, meaning multiple days can be given to complete testing, therefore allowing for a larger number of participants. With testing ending middle of February this gives nearly two months for data analysis to be carried out and for the write up of the results and discussion sections. The target date to have my dissertation completed is 17th April 2020, this allows for a week of proof reading and final changes to be made before the submission date of 24th April 2020. This timetable has been completed following smart goals to ensure that each deadline is achievable and realistic. 

	Dissertation Timetable

	
	November
	December
	January
	February 
	March
	April

	Proposal and Ethics
	
	
	
	
	
	

	Participant Recruitment
	
	PAR-Qs and consent forms given out
	
	
	
	

	Draft Lit Review
	
	
	1st January to supervisor
	
	
	

	Data Collection
	
	
	
	Aim to be completed 15th February
	
	

	Data Analysis
	
	
	
	Completed after 15th February
	
	

	Dissertation write up
	
	
	
	
	
	

	Submission
	
	
	
	
	
	24th 
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