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Abstract 
 
Introduction: Acute performance enhancement can be used in sports performance 

and during training sessions. Novel methods to acutely increase performance are 

commonly used in both trained and recreational participants, with varying degrees of 

efficacy. Traditionally, activities prior to performance were generically described as a 

warm up and consisted of exercises across a range of intensities, some form of 

stretching e.g., static or dynamic, plus some technical preparation. Preconditioning 

activities such as passive heat maintenance, remote ischemic preconditioning and 

postactivation potentiation (PAP) or post activation performance enhancement 

(PAPE) can also be used to increase subsequent performance. The latter involves 

an attempt to acutely enhance the performance of an athlete during each training 

session or immediately prior to an event and consists of a preconditioning activity. 

 
Aims: (1) To study the reliability of novel resisted sprint equipment. (2) To study the 

effects of pre-conditioning activities on subsequent acute postactivation performance 

enhancement (PAPE) with a range of participants. 
 
Methods: A reliability trial of the Run Rocket™ was undertaken to ascertain the ICC 

and coefficient of variation. Randomised control trials were formulated to look at the 

effects of pre-conditioning activities on physical performance: resisted sprinting, 

accentuated eccentric loading and self-myofascial release (foam rolling). 

 
Results: The Run Rocket™ showed a high level of reliability for two resistance 

levels over short sprint distances with recreationally trained participants (ICC R0 – 

0.79 to 0.97, R5 – 0.91 to 0.98). The PAPE effects varied across modalities and 

outcome measures. There were no significant differences in sprint time, velocity and 

acceleration for both distances, although some participants exceeded the smallest 

worthwhile change. Resisted sprinting showed no differences over 5 or 10 m for 

sprint time, velocity or acceleration. However, there were some individual differences 

when assessed by the smallest worthwhile difference. Accentuated eccentric loading 

showed an increase in peak power for both loading conditions compared to the 

control group. No differences were found for jump height or peak velocity. In the 
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foam rolling study, no differences were found in the performance measures between 

the groups. 

 
Conclusion: The use of preconditioning activities to evoke a performance 

enhancement are not supported in this body of work. However, responses to such 

activities appear to be individualised. From a practitioner perspective, PAPE may be 

influenced by a range of factors that may need to be manipulated to increase acute 

athletic performance e.g., strength levels, intensity of preconditioning and rest 

periods. 
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1.0 Introduction 
 

Over the past century, there has been an increase in athletic performance (Lippi et 

al., 2008). However, despite increases in sprint and distance running over the same 

period, human sport performance appears to have plateaued (Berthelot et al., 2015; 

Weiss et al., 2016). Similarly, this is true for the animal kingdom, where the overall 

performance of all species has also plateaued and is observed by a sigmoid curve 

(Berthelot et al., 2015). Despite the increase in performance in track and field 

athletics, data between 1900 and 2007 showed heterogeneity across the disciplines. 

The short sprints, 100 and 400 m, showed less improvement than the  throwing 

events of javelin and shot put (Lippi et al., 2008). Biological sex differences were 

also observed, with females showing greater increases in performances compared to 

males (Lippi et al., 2008). The advancement of technological innovations, alongside 

conditioning, nutrition and medicine may explain the irregular performance 

progression (Berthelot et al., 2015). However, changes in female performance are 

non-uniform and differ across sports. By studying the performance of the top ten 

performers in swimming and athletics for both sexes, Thibault et al. (2010) showed 

that this gap stabilised to 11.7% in 1982 despite an increase in female participation. 

Differences in male and female performance are not straightforward. Hallam and 

Amorim (2022) gave seven factors that may explain differences (physiological, 

anatomical, neuromuscular, biomechanical, sociocultural, psychological, and sport-

specific). Each of these factors may contribute to performances in sprint events, 

middle- and long-distance events (Hallam and Amorim, 2022). 

 

Differences in elite performers can be small. For example, world championship 

podium finishers in the 100 m sprint in 2009 showed a 1.6 and 3.3% decrease in 

average sprinting velocities (Prieske et al., 2020). Similarly, in Olympic rowing, 

differences between the winners and second place can be as little as 1% (Turnes et 

al., 2019). Therefore, any legitimate methods to increase performance are 

paramount to all those involved in sports performance. This can involve both long 

term strategies and acute performance enhancement. The latter involves an attempt 

to acutely enhance the performance of an athlete during each training session or 

immediately prior to an event via a process known as postactivation performance 

enhancement (PAPE). Evidence has shown equivocal results for several methods, 
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despite their popularity amongst the athletic population across all levels of 

performance from recreational to elite. 

 

This thesis is split into three sections. Section one provides the contextual 

background to acutely increasing athletic performance across a range of levels and 

sports using preconditioning activities to elicit PAPE. A review of postactivation 

potentiation (PAP), its underpinning physiology and proposed mechanisms, is 

followed by the more commonly studied PAPE phenomenon. The remainder of this 

first section reviews accentuated eccentric loading, myofascial release and the 

research methodology used in the submitted studies. The subsequent studies 

provide evidence and contribute to the body of evidence relating to the efficacy of 

novel stimuli (preconditioning) for acute performance enhancement. 

 

The second section critically appraises the submitted studies, firstly on the reliability 

of a commercially available resisted sprint equipment over short sprint distances 

(study 1) and its subsequent use as a preconditioning activity to induce PAPE using 

recreationally trained individuals (study 2). The third study looked at the effects of 

accentuated eccentric loading on vertical jump performance in professional soccer 

players (study 3) with the final study looking at the effects of self-myofascial release 

(foam rolling) on vertical jump performance (study 4). 

 

Section three discusses the research findings in the context of new knowledge and 

practical application to the athletic community. In particular, a discussion of the 

application of findings to sports. Finally, recommendations for future studies and the 

implications for physical preparation coaches are presented. 

 

1.1 Athletic development and acute performance enhancement 
 

1.1.1 History of athletic training 

 

Athletic training can be traced back to the time of Hippocrates where physical 

education formed part of a Greek youth’s training (Snook, 1984). The story of Milo of 

Croton and his routine of lifting a bull daily from its birth, may show the first account 

of progressive overload (Snook, 1984) and periodisation is still a key factor of athletic 
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training today (Stone et al., 2021). Seen as a method to manage training variables 

for adaptation(s) to occur, periodisation is formed by the logical sequencing of fitness 

and recovery periods to achieve performance goals (Stone et al., 2021). Based on 

Matveyev’s model that was developed after following the preparation of Soviet 

athletes for Olympic Games in the 1950’s, periodisation remains the predominant 

training approach for athletes (González-Ravé et al., 2022). Blocks or training 

phases can cover different durations and can include daily sessions (Hartmann et 

al., 2015). To maximise responses and subsequent adaptations in individual 

sessions, numerous legal methods have been employed by conditioning coaches. 

These have included nutritional interventions e.g., caffeine (Southward, Rutherfurd-

Markwick and Ali, 2018; Guest et al., 2021), extracellular buffering supplements (de 

Oliveira et al., 2022), creatine, beta-alanine and nitrate (Maughan, 2018); blood flow 

restriction ; and postactivation potentiation (PAP) activities (Seitz and Haff, 2016; 

Dobbs et al., 2019; Tian et al., 2022). 

 

1.1.2 Postactivation potentiation (PAP) 

 

Underpinning physiology and proposed mechanisms of PAP 

 

Postactivation potentiation is a term given to an acute enhancement of performance 

as a direct result of the contractile history of muscle (Baudry and Duchateau, 2007; 

Tillin and Bishop, 2009). The methods to evoke it and muscle characteristics have an 

influence on the magnitude of PAP (Hamada, Sale and MacDougall, 2000). Skeletal 

muscle contraction occurs via transmembrane proteins (ion channels) that exist in 

two conformations; (1) active - an open channel and (2) inactive - a closed channel 

(Marks, Klingmüller and Müller-Decker, 2017). The ion that acts as a second 

messenger and can change the membrane potential is Ca2+ which plays a role in 

both the stimulus-secretion and stimulus-contraction coupling in both nerve and 

muscle cells (Marks, Klingmüller and Müller-Decker, 2017). Skeletal muscle 

summation and tetany occurs via twitch response, summation or tetanus (Preston 

and Wilson, 2013). Twitch responses occur via a single action potential that causes 

a twitch contraction, with minimal development of muscle tension. Ca+ is released in 

the sarcoplasmic reticulum which causes a single twitch contraction (Preston and 

Wilson, 2013). Additional action potentials, that are delivered quickly, add to the 
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initial Ca+ and the concentration in the sarcoplasmic reticulum is increased, causing 

multiple spikes. Muscle tension is increased due to the increase in Ca+ and the 

corresponding increase in crossbridge cycling. This event is known as summation 

(Preston and Wilson, 2013). Finally, to produce a maximal contraction, sarcoplasmic 

reticulum levels of Ca+ are required to be high and the muscle does not fully relax. 

The tetanus contraction remains at maximal levels due to this burst of high frequency 

action potentials (Preston and Wilson, 2013). 

 

The PAP phenomena relate to post-tetanic potentiation (induced by an involuntary 

contraction), or postactivation potentiation which occurs via a voluntary contraction 

(Tillin and Bishop, 2009). It has been reported that an increase in muscular force 

production can occur via a number of pre-contraction activities. The three identified 

activities are a maximal voluntary contraction (MVC), an evoked tetanic contraction 

or the repetition of sub-fusion stimuli (Hodgson, Docherty and Robbins, 2005) and 

the potentiation therefore takes place on a muscular level (Xenofondos, Anthi, 

Patikas, Dimitrios, and Kotzamandis, Christos, 2014). The proposed and adopted 

mechanism of this phenomena appears to be the phosphorylation of myosin 

regulatory light chains (Brown and Loeb, 1999; Hamada, Sale and MacDougall, 

2000; Hodgson, Docherty and Robbins, 2005; Ryder et al., 2007; Tillin and Bishop, 

2009). This process involves the binding of the regulatory light chains to a 

phosphorus molecule with light chain kinase acting as the catalysing enzyme. During 

muscle contraction when Ca2+ is released from the sarcoplasmic reticulum these 

kinases are activated using the Pi of ATP (Xenofondos et al., 2014). 

 

During a maximum voluntary contraction, the contractile proteins become more 

sensitive to Ca+ (Hamada, Sale and MacDougall, 2000; Hodgson, Docherty and 

Robbins, 2005). A specific Ca2+/calmodulin-dependent serine-threonine protein 

kinase, skeletal muscle myosin light chain kinase (skMLCK), phosphorylates the 

regulatory light chain of sarcomeric myosin (Stull, Kamm and Vandenboom, 2011). A 

member of the Ca2+/calmodulin-dependent protein kinase family, MLCKs express 

tissue and substrate specific kinases through four different MYLK genes. 

Specifically, the gene MYLK2 expresses skMLCK in fast twitch fibres of skeletal 

muscle (Stull, Kamm and Vandenboom, 2011). In myosin thick filaments, cross 

bridges move away from the backbone which leads to force-producing states at an 



 15 

increased rate (Zhi et al., 2005). However, as this has been shown in skinned fibres 

and not in intact skeletal muscle, this contribution remains unknown (Zhi et al., 

2005). This structural change positively alters the movement between non-force 

producing to force-producing states of the myosin cross-bridges (Hodgson, Docherty 

and Robbins, 2005). Subsequently, there is an increase in twitch force and the rate 

of this force development (Baudry and Duchateau, 2007). 

 

In addition to the proposed mechanism of the phosphorylation of myosin light chains, 

a theoretical link exists between the Hoffman reflex (H-reflex) and an increase in 

force production (Hodgson, Docherty and Robbins, 2005). From a neural 

perspective, the nervous system can change both the number of motor units 

recruited and the firing rate that leads to an increase or decrease of muscle 

contraction intensity (Xenofondos et al., 2014). This H-reflex mechanism is linked to 

the recruitment of larger, high-threshold, fast motor units, that optimise the reflex 

contribution to neural drive (Hodgson, Docherty and Robbins, 2005). Induced by 

electrical stimulation of Ia afferents, this monosynaptic reflex may be affected by 

contractile history (Hodgson, Docherty and Robbins, 2005). Different to the 

mechanically induced spinal stretch reflex, the H-reflex does not go via the muscle 

spindles and measures the efficacy of synaptic transmission (Palmieri, Ingersoll and 

Hoffman, 2004). However, the end result of ⍺-motorneuron twitch response if the 

same as the stretch reflex (Palmieri, Ingersoll and Hoffman, 2004). Described as 

PAP or reflex potentiation, frequencies >100Hz are needed in humans to provide a 

potentiation (Hodgson, Docherty and Robbins, 2005). An increase in post-synaptic 

potentials has been seen following induced tetanic isometric contractions in animals 

(Tillin and Bishop, 2009). This increase is the same for subsequent activity with the 

same pre-synaptic potential. Early work by Lüscher, Ruenzel and Henneman (1983) 

measured excitatory post-synaptic potentials (EPSPs) in felines. Prior to their work, a 

belief was held that an impulse in a parent fibre reached all of its synapses (Lüscher, 

Ruenzel and Henneman, 1983). However, transmission failure may occur in the 

parent Ia fibre, its terminal arborisation, synaptic knobs and transmitter release 

mechanisms (Lüscher, Ruenzel and Henneman, 1983). In their study observing the 

effect of tetanic contractions, Lüscher, Ruenzel and Henneman (1983) reported that 

a decreased transmitter failure occurred at primarily larger motoneurons, and the 

result was a PAP effect. In turn, the increase in higher order motoneuron recruitment 
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may enhance performance due to the contribution from fast-twitch muscle fibres 

(Tillin and Bishop, 2009). However, the authors also suggest that this remains 

equivocal in voluntary contractions (Tillin and Bishop, 2009). 

 

In summary, PAP mechanisms proposed are associated with the phosphorylation of 

myosin regulatory light chains and a potential increase in recruitment of larger motor 

units. There may also be a contribution of neural mechanisms that can affect the 

intensity of muscle contraction and increase the potentiating effect. Mechanisms of 

PAP relate to increases in isometric twitch peak force following a conditioning 

contractile activity that can be either electronically evoked or by voluntary contraction 

(Sale, 2002; Blazevich and Babault, 2019). 

 

1.1.3 Postactivation performance enhancement (PAPE) 

 

Clarity of terminology and use of PAPE 

 

Inconsistency of terminology exists in the literature and is due to the reporting of 

mechanistic versus performance outcomes within studies. This inconsistency may 

lead to the results of studies being misinterpreted (Prieske et al., 2020). For clarity, 

the term postactivation performance enhancement (PAPE) has been suggested to 

be used where the outcome measure is performance related and does not include 

PAP measures, e.g., muscular force/torque production following an electrically-

evoked twitch (Prieske et al., 2020).  The potential factors that distinguish between 

PAP and PAPE have been described by Blazevich and Babault (2019) with the latter 

being attributed to muscle temperature, muscle and muscle fibre water content and 

muscle activation (Figure 1). Therefore, the resisted sprint, accentuated eccentric 

loading and self-myofascial release studies in this thesis relate to PAPE and not 

PAP. These studies contribute to sport specific outcome measures in an applied 

context and are relevant to practitioners. 
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Figure 1. Different proposed mechanisms for PAP and PAPE (adapted from 

Blazevich and Babault, 2019). 

 

 

1.1.4 Accentuated eccentric loading (AEL) 

 

Physiology of eccentric loading and mechanisms of AEL 

 

The use of eccentric resistance training has been well documented and involves 

lengthening of muscle tissue against an external load (Suchomel et al., 2019). 

During this muscle action, the force produced by the muscle is less that the applied 

load which results in a lengthening action (Douglas et al., 2017). This differs to 

concentric and isometric muscle actions whereby the muscle provides tension during 

shortening and no change in length (Suchomel et al., 2019). In human movement 

such as downhill walking or running, eccentric muscle actions are commonly used to 

decelerate and absorb energy (Vogt and Hoppeler, 2014). These isotonic 

movements or exercises are created by working against the action of gravity and can 

be undertaken using body weight or additional load to provide braking and antigravity 

movements (Isner-Horobeti et al., 2013). The mechanical function of eccentric 

muscle activity can be placed into two categories: shock absorber or elastic spring 

(Vogt and Hoppeler, 2014). The latter is characterised by a movement cycle that 

includes the stretch shortening cycle (SSC) and is classed as slow (contact time 



 18 

>250 ms) or fast (contact time <250 ms) (Vogt and Hoppeler, 2014). Due to the 

increase in force production capability of eccentric muscle action compared to 

concentric, there remains scope to provide additional stimuli during the eccentric 

phase of an exercise. With eccentric strength showing a 50% increase in force 

production, strength coaches can attempt to minimise the deficit between the two 

muscle actions (Merrigan et al., 2022). This theoretical model of the concentric 

strength deficit can be seen in Figure 2. Methods to incorporate eccentric muscle 

actions into resistance training include tempo eccentric training, flywheel inertial 

training, plyometric training and AEL (Suchomel et al., 2019).  

 

 
Figure 2. Concentric strength deficit (Merrigan et al., 2022). 

 

An example of including eccentric strength training is seen in the work of Alonso‐

Fernandez, Docampo‐Blanco and Martinez‐Fernandez (2018). Using the Nordic 

hamstring curl to provide an eccentric load to the hamstring muscle group, results of 

this 13-week trial showed that muscle fascicle length significantly increased following 

an 8-week training intervention compared to the starting length. Furthermore, 

following a 4-week detraining period, fascicle length significantly decreased 

compared to the post-intervention length (Alonso‐Fernandez, Docampo‐Blanco and 

Martinez‐Fernandez, 2018). There are practical implications for fascicle length and 

performance. In addition to muscle fibre type distribution, macroscopic muscle traits, 

such as fascicle length, may play a role in power production and economy of 

performance (Cooper et al., 2021). It has been suggested that maximal muscle 

power can be enhanced by having a greater number of sarcomeres in series, which 

in turn, increases the maximal shortening velocity (Kruse et al., 2021). This is 
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explained via the length-force relationship of muscles (Figure 3) (Kruse et al., 2021). 

Therefore, a change in fascicle length may be a desired outcome for performance 

enhancement. Kumagai et al. (2000) showed that fascicle length discriminated 

between levels of male sprinters. The faster of the two groups had significantly 

greater fascicle length of lower limb muscles, compared to the slower group. This 

difference was also significantly correlated with sprint performance for the vastus 

lateralis (r= -0.43), gastrocnemius medialis (r= -0.44), and gastrocnemius lateralis (r= 

-0.57). In a similar study, Abe et al. (2001) reported that a longer fascicle length was 

significantly greater in female sprinters, compared to a control group for the vastus 

lateralis and gastrocnemius lateralis. This difference in fascicle length was negatively 

correlated with 100 m sprint time (vastus lateralis, r= -0.51, gastrocnemius lateralis, 

r= -0.44). Between these two studies, no differences were found in muscle fascicle 

lengths for males and females for absolute or relative fascicle length (Kruse et al., 

2001; Kumagai et al., 2000). For endurance athletes, an increase in fascicle length 

may not be a desired outcome, as longer lengths may negatively affect running 

economy (Cooper et al., 2021; Fletcher and MacIntosh, 2017).  

 

  
Figure 3. Muscle length-force relationship (Kruse et al., 2021). 

 

Eccentrically biased exercise differs to that of flywheel inertial training where the 

spinning of a flywheel is progressively increased during the concentric phase of the 

movement via a strap. At the end of this phase, the flywheel continues to spin due to 

inertia, and the strap rewinds around the wheel providing an eccentric load 
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(Buonsenso et al., 2023). A limited number of studies has shown this method as a 

potential way to prevent injuries (Askling, Karlsson and Thorstensson, 2003; De 

Hoyo et al., 2015). However, a growing number of studies has shown this method to 

be effective in strength, power and sprint performance (Coratella et al., 2019; Fiorilli 

et al., 2020; Sagelv et al., 2020; Timmins et al., 2021; Pecci et al., 2023). 

 

Accentuated eccentric loading is a method of training that overloads the eccentric 

component of an action in movements where coupled eccentric and concentric 

actions take place (Wagle et al., 2017). Evidence reports that myosin heavy chain 

isoforms are recruited that may enhance force and power production (Wagle et al., 

2017). From a potentiation perspective, increasing the rate of the eccentric 

contraction and SSC impulse by an increase of the eccentric load, a subsequent 

enhancement in concentric force and power has been demonstrated (Wagle et al., 

2017). Examples of methods to provide this eccentric overload are weight releasers 

(Doan et al., 2002; Moore et al., 2007a; Ojasto and Häkkinen, 2009; Sheppard and 

Young, 2010), elastic bands (Aboodarda et al., 2013) and manual adjustment by the 

participant or coach (Hortobagyi et al., 2001; Brandenburg and Docherty, 2002; 

Sheppard et al., 2008; Bridgeman et al., 2017). AEL can be applied both chronically 

(Walker et al., 2016, 2020) or acutely (Sheppard et al., 2008; Bridgeman et al., 2017; 

Tseng et al., 2021). 

 

Practical application of AEL and athletic development 

 

A consensus has yet to be established on the use of AEL to acutely enhance 

performance. However, Merrigan et al. (2022) have provided a framework for loading 

strategies that consider the relative strength of the athlete (Table 1). Like other 

training methods, the manipulation of variables and the status of the participant are 

highly likely to play a role in the responses. For example, Aboodarda et al. (2013) 

used elastic resistance to provide the eccentric overload component during a 

countermovement jump in male, plyometric trained participants. Attached via a hip 

harness and held either side of the participants by an assistant, the loads used in the 

study were stretched to provide an additional vertical load of 20 or 30% body mass. 

Using these two loading strategies compared to an unweighted (free) 

countermovement jump, results showed significant increases in a range of variables 
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for the 30% condition. Peak power, mean power, jump height, relative net impulse 

and normalised rate of force development were significantly greater than the free 

CMJ. The only variable showing a significant increase for the 20% condition 

compared to the free CMJ was jump height (Aboodarda et al., 2013). In a following 

study using resistance bands to provide the same increase in vertical load (20 and 

30%), Aboodarda et al. (2014) found no differences in jump height following 

eccentrically overloaded drop jumps across three drop jump heights (20, 35 and 50 

cm). Another simple method to provide additional load during the eccentric phase of 

a jump is the use of an external load carried by the participant. Sheppard et al. 

(2008) had participants hold a weight plate in each hand (10 kg) that was released at 

the end of the eccentric phase, immediately prior to the volleyball block-jump. A 

significant difference with moderate effect sizes (ES) was found for jump height, 

peak power, peak force and peak velocity (ES 0.2, 0.39, 0.19 and 0.25, respectively) 

for male high-performance volleyball players. Performance enhancement in these 

two examples were explained differently. In the earlier study, Sheppard et al. (2008) 

suggest that the increase in jump height could be due to an increased stretch of the 

intrafusal muscle fibres, which eventually led to larger efferent impulses to the 

extrafusal fibres. The result of this is a greater contraction of the muscle and was 

demonstrated by an increase in the force production, compared to the control 

condition (Sheppard et al., 2008). They also discuss the possibility of an increase in 

the storage and utilisation of elastic energy stored in the parallel and series elastic 

components of the muscle-tendon unit (Sheppard et al., 2008). Aboodarda et al. 

(2013) showed a greater production of concentric force at the start of the upward 

phase (concentric) with accompanying greater extension of the series elastic 

component. They discuss that an increase in jump height may be obtained by 

increasing ground reaction force and decreasing vertical displacement so that leg 

stiffness increases. However, as there was also a significant increase in vertical 

displacement of the hip, thereby discounting the contribution of the stretch reflex and 

contractile elements (Aboordarda et al., 2013). Despite different proposed 

mechanisms to explain increases in performance in plyometric-trained individuals 

and volleyball players, Moore et al. (2007) showed no benefit of adding additional 

eccentric loads on jump squats using weight releasers with loads of 20, 50 and 80% 

1RM with heavy-resistance trained individuals. Adding these loads to 30% 1RM 

concentric load did not affect barbell velocity, force, power or rate of force 
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development (RFD). They discuss how exercise selection and specific loading 

parameters may impact any potentiation by four proposed mechanisms: (1) increase 

neural stimulation, (2) parallel and series elastic components stretching, (3) greater 

tendon elongation and (4) early cross-bridge attachment (Moore et al., 2007). Briefly, 

an increase in neural stimulation may evoke an increase in motor unit recruitment via 

muscle spindle activation, leading to a greater muscle contraction via an enhanced 

myotatic reflex (Moore et al., 2007). The storage of elastic energy due to the 

eccentric contractions may increase the subsequent concentric action, and a greater 

tendon elongation decreases myofibrillar displacement, that leads to an increase in 

force production due to a slower recoil velocity (Moore et al., 2007). Early cross-

bridge attachment may allow earlier binding of actin and myosin that changes and 

enhances force production (Moore et al., 2007). With the level of athlete considered, 

untrained individuals may not benefit from this type of loading strategy. Weaker 

athletes may not be able to control the eccentric loading at higher velocities and this 

action may invoke protective mechanisms to limit potential muscle-tendon damage 

(Merrigan et al., 2022). However, it is unclear how much influence the Golgi tendon 

organs play in this mechanism, if they are greater for less trained individuals, and if 

they diminish following heavy resistance training (Merrigan et al., 2022). Therefore, 

the use of AEL with this population may not be beneficial if there is a supramaximal 

load of the eccentric phase of the exercise (Merrigan et al., 2022). 

 

Accentuated eccentric loading is not yet fully understood, in fact the neural 

contribution can only be postulated (Wagle et al., 2017). Methods to apply the 

increased eccentric load differ across studies e.g., dumbbells, elastic bands and 

weight releasers (Moore et al., 2007; Sheppard et al., 2008; Sheppard and Young, 

2010; Aboodarda et al., 2014) with differing outcome measures and results. Despite 

a lack of evidence relating to its use, Merrigan et al. (2022) note its popularity and 

have recommended loading strategies for both submaximal and maximal AEL for 

relatively weaker and stronger athletes (Merrigan et al., 2022).  
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Table 1. Recommended loading strategies for AEL (Adapted from Merrigan et al., 2022). 

 
 Submaximal AEL Submaximal AEL Maximal AEL Supramaximal AEL 

Less training 

experience 

and AEL 

familiarity 

 

More training 

experience 

and AEL 

familiarity 

Eccentric 

loads 

Concentric 

loads 

Eccentric 

loads 

Concentric 

loads 

Eccentric 

loads 

Concentric 

loads 

Eccentric 

loads 

Concentric 

loads 

20% BM – 

30% BM 
BM 60% - 90% 30% - 50% 100% 30%-80% 105%-120% 30%-90% 

Dumbbells, bands, 

kettlebells: 

CMJ, drop, depth jumps 

Weight releasers: 

Bench throws 

Back squat 

Front squat 

Bench press 

Weight releasers: 

Back squat 

Front squat 

Bench press 

Weight releasers: 

Back squat 

Front squat 

Bench press 

Relatively weaker 

<1.5 bench press 

<2.0 back squat 

Relatively stronger 

>1.5 bench press 

>2.0 back squat 
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1.1.5 Self-myofascial release 

 

Proposed mechanisms and underpinning physiology of myofascial release 

 

The genesis of this treatment modality is attributed to a course entitled ‘Myofascial 

release’ at Michigan State University in 1981 (McKenney et al., 2013). Numerous 

methods of treatment collectively come under this term and the technique can be 

passively used by a therapist or actively by the patient (McKenney et al., 2013). Self-

myofascial release is therefore an active therapeutic intervention where the pressure 

applied to the muscle and fascia, is performed by the individual and not the therapist 

or clinician (Beardsley and Škarabot, 2015). Human connective tissue, made of 

different types of collagen, also contains numerous types of sensory receptors e.g., 

Golgi tendon organs, Pacinian corpuscles and Ruffini’s corpuscles (Freiwald et al., 

2016). The role of the fascial connective tissue has been linked with the distribution 

and transmission of muscle force to adjacent muscles, the skeleton and internal 

organs (Freiwald et al., 2016). These roles have developed the hypothesis that any 

restrictions to this fascia in one part of the body may affect the fascial continuity 

elsewhere in the body (Ajimsha, Al-Mudahka and Al-Madzha, 2015). A recent 

consensus statement defines a difference between the fascial system and the 

morphological/histological definition of fascia (Zügel et al., 2018). The former refers 

to a three-dimensional continuum of connective tissue that allows body systems to 

function integratedly (Zügel et al., 2018). The latter refers to fascia as ‘a sheet or any 

other dissectible aggregations of connective tissue that forms beneath the skin to 

attach, enclose, and separate muscles and other internal organs’ (Zügel et al., 

2018). Foam rolling, a method of self-myofascial release, provides a mechanical 

stimulus to the underlying tissues and is commonly used as a method to provide 

specific treatment for numerous objectives (Freiwald et al., 2016). 

 

Evidence has shown its effects on range of movement, reducing muscle soreness 

(DOMS), endothelial function, and autonomic nervous system modification 

(Beardsley and Škarabot, 2015). Hughes and Ramer (2019) postulated three 

potential effects of foam rolling: (1) a reduction in fascial adhesions, (2) an 

improvement in fascial viscosity and (3) changes in the responses of the 

mechanoreceptors of the myofascial unit. Others have attributed the effects of foam 
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rolling to several parameters, including mechanical, neurological, physiological and 

psychophysiological (Wiewelhove et al., 2019). Other authors theorise the 

mechanical mechanisms associated with foam rolling to be an alteration of the 

viscoelastic properties of the fascia by numerous mechanisms (Kelly and Beardsley, 

2016). These alterations may be due to the pressure that is applied by the foam 

roller, or other implement, that affects the material properties. From a 

neurophysiological perspective, mechanical pressure can invoke a response from 

the Golgi tendon organs and other mechanoreceptors that relax tissue and thereby 

increase flexibility (Kelly and Beardsley, 2016). 

 

However, the mechanisms by which increases in range of movement have been 

suggested, also exist in general warm up activities (Warneke et al., 2023). The 

authors further suggest that any increases in range of movement cannot be 

exclusively attributed to foam rolling (Warneke et al., 2023). Therefore, any 

competing parameters should be removed if foam rolling is being attributed to an 

increase in range of motion (Warneke et al., 2023). Studies that compared foam 

rolling to a control condition i.e., not active, lack external validity and may have little 

value in the practical application of this intervention. 

 

In addition to changes in range of motion, self-myofascial release has been linked to 

changes in tissue stiffness (Glänzel et al., 2023). Tissue stiffness is its resistance to 

deformation and is measured by its elastic modulus (Wells, 2013). This potential 

change in stiffness to the myofascial tissue could affect both the production of force 

and its effect on the related bone tissue (Glänzel et al., 2023). In activities involving 

the stretch shortening cycle, quicker contractile tissue shortening may increase 

performance (Kubo, Kanehisa and Fukunage, 2005). Whereas muscle strength can 

be increased due to enhanced transmission of force when the elastic component is 

less compliant (Wilson, Murphy and Pryor, 1994). Therefore, foam rolling may have 

the ability to increase, limit or have no effect on performance (Glänzel et al., 2023). 
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Myofascial release and performance 

 

Commonly starting at the proximal part of the muscle and working towards the distal 

end, the athlete performs small undulations back and forth over the designated area 

(Kalichman and Ben David, 2017). Generally, the application of the self-myofascial 

release last between 30-60 s and is ideal for treating the larger muscle groups 

(Kalichman and Ben David, 2017). For example, in a 2019 study looking at the 

effects of self-myofascial release on performance, the foam rolling protocol consisted 

of 30 s of rolling on the hip flexors and quadriceps, adductors, tensor fascia latae 

and gluteus, hamstrings, plantarflexors and dorsiflexors (Richman, Tyo and Nicks, 

2019). This protocol is similar to the study by Peacock et al. (2014) which was used 

as the basis for the study in this thesis (Study 4). The duration of 30 s was chosen as 

this reflects the real-world application of foam rolling. 

 

From a performance enhancement perspective, foam rolling prior to activity has 

been studied in relation to sprint performance (Mikesky et al., 2002; Healey et al., 

2014; Peacock et al., 2014; Phillips, J et al., 2018), jump performance (Mikesky et 

al., 2002; Healey et al., 2014; Peacock et al., 2014; Jones et al., 2015; Sağiroğlu, 

2017; Grabow et al., 2018; Phillips et al., 2018), strength performance (Mikesky et 

al., 2002; MacDonald et al., 2013; Sullivan et al., 2013; Healey et al., 2014; Peacock 

et al., 2014; Cavanaugh et al., 2017; Grabow et al., 2018) and flexibility (Mikesky et 

al., 2002; MacDonald et al., 2013; Peacock et al., 2014; Bushell, Dawson and 

Webster, 2015; Murray et al., 2016; Griefahn et al., 2017; Sağiroğlu, 2017; 

Cheatham and Stull, 2018; Grabow et al., 2018; Phillips, J et al., 2018). Overall, 

these studies provide evidence that foam rolling before an activity elicits varying 

results. There is support for foam rolling to be used in the short term to increase 

range of movement, with no detrimental effect on performance (Wiewelhove et al., 

2019). The small result in pre-foam rolling on sprint performance equated to +0.7%. 

The effects of pre-foam rolling on jump performance yielded an effect size of 0.09 

(0.14, 0.31) (p = 0.45), and for pre-foam rolling on strength performance an effect 

size of 0.12 (-0.12, 0.37) (p = 0.33) was observed (Wiewelhove et al., 2019). 

 

Foam rolling is a popular amongst athletes and has been anecdotally used to 

increase performance. However, the systematic review by Wiewelhove et al. (2019) 
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showed that pre-foam rolling had a small effect on a range of performance 

outcomes. If the desired outcome is an increase in range of motion, self-myofascial 

release using a foam roller, may be beneficial. There does not appear to be sufficient 

evidence to promote this intervention when sprinting, jumping or strength 

performance is required (Wiewelhove et al., 2019). 

 

1.1.6 Resisted sprinting 

 

Whilst the mechanisms for acute performance enhancement via PAP and PAPE 

have been discussed previously and relate to the performance of a muscle following 

a previous conditioning activity, results from resisted sprint PAPE studies are limited 

and varied. The practical rationale for the use of resisted sprinting to enhance 

performance may lie in the concept of dynamic correspondence (Brearley and 

Bishop, 2019). For practitioners, prescribing activities that meet some or all of the 

dynamic correspondence criteria, may be a goal of their programming. Resisted 

sprinting is simply achieved by attaching a method of resistance that would reduce 

the velocity and acceleration of the participant. However, methods to prescribe the 

loads vary and can be given as an absolute value (Van Den Tillaar, Teixeira and 

Marinho, 2017), a percentage of body mass (Thompson et al., 2021; Winwood et al., 

2016) or a decrement in sprinting velocity (Zisi et al., 2022). 

 

In addition to the varying methods of prescribing loads for resisted sprinting, 

research has been conducted with a range of participants e.g., international level, 

national handball level, varsity-level sprinters, resistance-trained rugby athletes, 

junior sprinters, and physically active participants (Whelan, O’Regan and Harrison, 

2014; Winwood et al., 2016; Van Den Tillaar, Teixeira and Marinho, 2017; Thompson 

et al., 2021; Zisi et al., 2022; Kotuła et al., 2023). When comparing the effects of 

resisted sprinting using a percentage of body mass to prescribe the load, Kotula et 

al. (2023) and Winwood et al. (2016) found a significant decrease in sprint time over 

shorter sprints (30 m flying sprint and 15 m sprints respectively). Using 10% of body 

mass, participants performed 4 sets of 40 m resisted sprints compared to assisted 

and combination conditioning activities (Kotula et al., 2023). Significant differences 

were found immediately and 48 hr following the activity for the flying 30 m sprint (ES 

0.28 and 0.22, respectively). A similar effect size (ES 0.22) was reported by 
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Winwood et al. (2016), where a significant difference was found following heavy sled 

pulls equivalent to 75% body mass (ES 0.22). No significant differences were found 

for 150% of body mass, or body mass alone. By contrast, Thompson et al. (2021) 

showed no changes and no results greater than the smallest worthwhile change 

when using 45% of body mass as a conditioning load. A 5 kg load was used by Van 

Den Tillaar, Teixeira and Marinho (2017) as this was reported to be more practical, 

rather than using loads based on individual percentages of body mass. Participants 

performed alternating sprints with additional resistance and body mass only, seven 

in total. A significant decrease in sprint time was shown after the first resisted sprint 

only that equated to a 2% improvement (η2 ≥ 0.02), in experienced female handball 

players. The use of a decrement in velocity (Vdec) can also be used to prescribe the 

load in resisted sprinting. Zisi et al. (2022) used 50% Vdec with twelve junior sprinters 

over 2 repetitions of 20 m and then recorded subsequent 30 m sprint performance. 

Significant increases in velocity across multiple 5 m intervals (η2 range 0.32 to 0.40) 

and a decrease in 30 m sprint time were found (ES 0.48). 

 

The heterogeneity of participants may influence an overall effect size and make 

conclusions and recommendations difficult. However, in a systematic review and 

meta-analysis with elite sprinters, Loturco et al. (2024) did find that using resisted 

sprinting as a conditioning activity did not enhance sprint performance over shorter 

(20 m) or longer distances (60 m). Therefore, the use of resisted sprinting as a 

mechanism to induce a performance enhancement may be influenced by numerous 

factors, including the training status of the athlete and the load. 
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1.2 Aims and objectives 
 

This research aimed to investigate if athletic performance could be acutely enhanced 

by studying: 

 

• The reliability of a novel, commercially available resisted sprint equipment on 

sprint performance (Run Rocket) 

• If postactivation performance enhancement (PAPE) could be achieved using 

resisted sprints as a preconditioning activity for sprint performance using the 

Run Rocket 

• The acute effects of self-myofascial release (foam rolling) on vertical jump 

performance 

• The acute effects of accentuated eccentric loading (AEL) on vertical jump 

performance in professional soccer players 

 

1.2.1 Research methodology 
 

In the first study, a reliability trial of a novel resisted sprint equipment was 

undertaken. The Run Rocket was purchased by the institution to be used with 

student athlete scholars and external athletes. This equipment forms part of the 

exercise prescription based on the needs analysis of the athlete(s) across a number 

of sports e.g., rugby, basketball, netball and athletics. The level of athlete varied 

across the sports, but the majority of participants came from trained and 

recreationally active cohorts. Therefore, the trial used participants from this 

demographic to assess the reliability of the Run Rocket. From a practical viewpoint, 

it is acknowledged that there is a need to assess reliability across a range of 

demographics and over a variety of distances depending on the level and 

characteristics of the participants. 

 

Indicating the variability of biological and technical protocols, reliability is an 

important measure in sport and exercise science (Currell and Jeukendrup, 2008). 

Relating to measurement consistency, reliability can be attributed to three areas: 

homogeneity, equivalence and stability (Heale and Twycross, 2015). The 
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reproducibility of the observed result during a subsequent measurement is known as 

retest reliability (Hopkins, 2000) and reflects both the agreement between measures 

and the degree of correlation (Koo and Li, 2016). The precision of estimates of 

change of a variable in an experimental study is affected by within-subject variance, 

making it the most crucial sort of reliability measure for researchers (Hopkins, 2000). 

The intraclass correlation coefficient (ICC) is a measure that reflects both the 

agreement between measures, the degree of correlation and is subsequently a 

desirable measure. It is used to evaluate interrater, test-retest and intrarater 

reliability (Koo and Li, 2016) (Table 2). 

 

Table 2. Definitions of different types of reliability (Koo and Li, 2016) 

Types Definitions 

Interrater reliability It reflects the variation between 2 or more raters who 

measure the same group of subjects. 

Test-retest reliability It reflects the variation in measurements taken by an 

instrument on the same subject under the same 

conditions. It is generally indicative of reliability in 

situations when raters are not involved or rater effect is 

neglectable, such as self-report survey instrument. 

Intrarater reliability It reflects the variation of data measured by 1 rater across 

2 or more trials. 

 

For the Run Rocket study, the ICC was used to assess the reliability of the novel 

resisted sprint equipment. There was no known published reliability of this equipment 

at the time of the study. For this study, predesigned spreadsheets were used to 

assess reliability (Hopkins, 2015). The ICC and associated 90% confidence intervals 

(CI) were used as an estimate for test-retest reliability. In addition, the coefficient of 

variation (CV) was calculated and subsequently expressed as a percentage of the 

mean (%CV). Finally, both the standard error of measurement (SEM) and the 

minimal detectable difference (MDD) were calculated using the following formulae: 

 

𝑆𝑆𝑆𝑆𝑆𝑆 = 𝑆𝑆𝑆𝑆√1 − 𝐼𝐼𝐼𝐼𝐼𝐼 

𝑀𝑀𝑀𝑀𝑀𝑀 = 𝑆𝑆𝑆𝑆𝑆𝑆 × 1.96 × √2 
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A %CV of <10% was interpreted as small (Bradshaw et al., 2010). Combining the 

ICC and %CV for average variability was interpreted as small (ICC >0.67 and CV 

<10%), moderate (ICC <0.67 and CV>10%) and large (ICC <0.67 and CV >10%) 

(Bridgeman et al., 2016). To report the scale of magnitude for effect, results were 

rated as trivial (<0.1), small (0.1-0.29), moderate (0.3-0.49), large (0.5-0.69), very 

large (0.7-0.89) or nearly perfect (0.9-0.99) (Hopkins, 2002). 

 

For the subsequent studies, randomised controlled trials formed the basis of the 

research methodology. Developed to discover the unpredictable and unknown 

responses to treatment, the randomised control trial (RCT) has two basic principles. 

Firstly, two or more therapeutic treatments are observed under controlled conditions 

and secondly, statistics are used to analyse the possibility of error (Meldrum, 2000). 

The three features of a randomised control trial are that they have control groups, 

they randomly allocate to treatment, and they are blinded to the participants 

(Meldrum, 2000). The role of the randomised control trial is seen in medicine as part 

of the evidence-based decision-making process where research evidence, patients’ 

preferences and actions, and clinical state and circumstances are factors 

(Devereaux and Yusuf, 2003). In the applied field of human performance, a key aim 

is to use exercise prescription to improve athletes’ performance (Beato, 2022). 

Recommendations for the use of RCTs in the field of strength and conditioning have 

been suggested by Beato (2022) and follow the guidance from the Consolidated 

Standards of Reporting Trials (CONSORT) (Moher et al., 2010). The randomised 

control trial sits towards the top of the hierarchy of evidence pyramid and is likely to 

have less bias and fewer systematic errors (Burns, Rohrich and Chung, 2011). 

 

However, these evidence pyramids have been challenged with modifications 

suggested (Murad et al., 2016). Figure 4 shows two proposed evidence-based 

pyramids (B and C) from Murad and colleagues (2016) that have been adapted from 

the original concept (A). In B, the rigid lines delineating between the types of 

evidence have been replaced with wavy lines. This is to highlight that the quality of 

evidence from each type of study design can move upwards and downwards, and is 

based around the Grading of Recommendations Assessment, Development and 

Evaluation (GRADE). A RCT that has been negatively rated due to limitations of the 



 32 

trials can be seen as less quality of evidence compared to a high-quality cohort 

study, for example. The removal of the systematic reviews and meta-analyses in C, 

has been proposed to allow better appraisal and application of the included studies 

in the review (Murad et al., 2016). The authors highlight that the credibility of the 

systematic review is based on the process by which it is formed e.g., search criteria 

and inclusion/exclusion criteria. If this initial process is credible, then the evidence 

presented can be evaluated using the GRADE approach. They liken this approach to 

viewing other studies through the lens of a systematic review and use the overall 

effect as a tool to apply the evidence (Murad et al., 2016). Despite this slight 

adjustment to the hierarchical structure of the original evidence pyramid, high quality 

RCTs are seen as important in research as they are designed to be less biased by 

randomising confounding factors (Burns, Rohrich and Chung, 2011). When 

assessing the levels of evidence, the Centre for Evidence-Based Medicine places an 

individual RCT (with a narrow confidence interval) at level 1a and a low quality RCT 

at 2b from a possible 10-point scale (CEBM, 2009).  

 

 
Figure 4 (Murad et al., 2016) 
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Therefore, to assess the quality of the RCTs and provide a critical review of the 

submissions, a published appraisal tool was used. This appraisal tool assesses the 

risk of bias for randomized controlled trials (Barker et al., 2023). 

 

The smallest worthwhile change (SWC) was used in the second study to assess the 

smallest change in performance that can be accepted as real (Turner et al., 2015). 

This means that a meaningful improvement needs to be of large enough magnitude 

i.e., the minimum improvement that is likely to have an impact on the field (Buchheit, 

2018). Buchheit (2018) suggested methods to derive the SWC with examples of 

data, type of analysis, method of data analysis and elite level values. Based in his 

paper, physical performance in team sports for relevant measures e.g., CMJ and 

sprint times should be measured using the 1/5 of between-athlete standard 

deviation. Therefore, the between-subject standard deviation, multiplied by 0.2 was 

used to calculate the SWC (Buchheit, 2018; Turner et al., 2015). This value can be 

compared to the coefficient of variation (CV), expressed as a percentage of 

consistency (Turner et al., 2015). If the value obtained for each individual falls 

outside of the error range (CV), then a real difference can be inferred. Turner et al. 

(2015) also shows that using 2 times the CV may be used to identify the first real 

change in performance. However, it is not clear what informs the decision to use 

either method, and the authors suggest that this is up to the coach. To further add to 

the discussion, Marocolo et al. (2019) acknowledge and support the use of the SWC 

but offer a choice of two values to use with different level of participants. They 

propose that 0.2 can be used for participants with a high level of fitness, whereas 0.6 

could be used for high and low fitness levels (Marocolo et al., 2019). This is based 

on the premise that a small effect size within a less-trained population may have less 

practical benefit compared to elite counterparts (Marocolo et al., 2019). By providing 

the SWC, alongside null hypothesis testing and effect sizes, readers can make their 

own judgments about the results and interpretation of the study. These changes can 

also be quantified as small, moderate, large or very large based on the 1x, 3x, 6x 

and 10x SWC, respectively (Buchheit, 2018). 

 

The resisted sprint study used a similar population to that used in the reliability trial. 

Based on the premise that the majority of equipment use would be with a similar 

demographic, recruitment was sourced from recreationally active participants. A 
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double-blind methodology was used so that participants were unaware of the loading 

and the lead researcher was supplied with coded data at the end of the trials. This 

was introduced to limit potential bias. 

 

Study design and recruitment for the self-myofascial release study were similar to 

the Run Rocket study. A randomised control trial was used to assign participants to 

one of two groups. The addition of the standardised warm up was used as there was 

limited data comparing standard practice i.e., a warmup alone, to a warmup plus 

SMR. From a study design perspective, it was acknowledged that the blinding of 

participants was impossible, and this may have increased the risk of bias. However, 

future studies may wish to limit the pressure applied to each participant, despite this 

being problematic and not replicating the practical application of SMR. 

 

Professional football players were used in the AEL study. This was based on work 

between the institution and the football club. The sample size of the study was 

attributed to the squad size and may have been greater than the a priori calculation. 

This was due to the head coach requesting that all players take part in the study. 

This study design highlights the practical nature of working with professional athletes 

and the conflicts in study design that may be faced. A randomised control trial was 

still used, and the athletes were blinded to the external loads used in the 

experimental condition. 
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2.0 Critical appraisal of submitted studies 
 

This section provides a critical appraisal of the submitted studies. To apply critical 

appraisal of the reliability trial, guidance from Bialocerkowski and colleague was 

used (Bialocerkowski, Klupp and Bragge, 2010). They recommend assessing this 

type of observational study against a series of questions that help readers critically 

appraise reliability studies (Bialocerkowski, Klupp and Bragge, 2010). Eight critical 

questions cover random error, heterogeneity, participant stability, appropriate time 

periods, meaningful presentation, and generalisability of results. To assess the 

quality of the randomised control trials, the Joanna Briggs Institute (JBI) Critical 

Appraisal Tools for use in JBI Systematic Reviews: The revised JBI critical appraisal 

tool for the assessment of risk of bias for randomized controlled trials was used 

(Barker et al., 2023). This appraisal tool is used to assess certain categories of 

validity and domains of bias and consists of thirteen questions (Barker et al., 2023). 

 

Table 3. Submitted articles. 

Study 1 Godwin, M., Matthews, J., Stanhope, E., & Richards, K. (2020). Intra 

and intersession reliability of the Run RocketTM in recreationally trained 

participants. Journal of Human Sport and Exercise, 16(1). 

https://doi.org/10.14198/jhse.2021.161.05 

Study 2 Godwin, M., Dhone, S., and Newman, M. (2023). Post-activation 

performance enhancement after resisted sprinting in recreationally 

active participants: a double-blind randomised crossover trial. 

International Journal of Strength and Conditioning, 3(1). 

https://doi.org/10.47206/ijsc.v3i1.226 

Study 3 Godwin MS, Fearnett T, Newman MA. (2021). The Potentiating 

Response to Accentuated Eccentric Loading in Professional Football 

Players. Sports. 2021; 9(12):160. 

https://doi.org/10.3390/sports9120160  

Study 4 Godwin, M., Stanhope, E., Bateman, J., & Mills, H. (2020). An Acute 

Bout of Self-Myofascial Release Does Not Affect Drop Jump 

Performance despite an Increase in Ankle Range of Motion. Sports, 

8(3), 37. https://doi.org/10.3390/sports8030037 

https://doi.org/10.14198/jhse.2021.161.05
https://doi.org/10.47206/ijsc.v3i1.226
https://doi.org/10.3390/sports9120160
https://doi.org/10.3390/sports8030037
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2.1 Study 1 
 
Godwin, M., Matthews, J., Stanhope, E., & Richards, K. (2020). Intra and 
intersession reliability of the Run RocketTM in recreationally trained participants. 
Journal of Human Sport and Exercise, 16(1). 
 

The aim of this study was to assess the intra and intersession reliability of the 

commercially available resisted sprint equipment to prescribe a loading strategy for a 

preconditioning study (Study 2). The loading strategies for resisted sprint training can 

be given by an absolute value (kg or N) or by a percentage of velocity decrement. To 

the knowledge of the author and from personal correspondence from the 

manufacturer, the Run Rocket had not had any reliability assessment assessed or 

published. The Run Rocket is a commercially available resisted sprint equipment 

that comprises of a nylon cord wrapped around a flywheel that is mechanically 

braked by adjusting the friction via a manual knob. Overcoming the inertia of the 

flywheel allows the athlete to perform a resisted sprint movement. The athlete is 

attached to the equipment via a harness worn over the shoulders and around the 

waist. The equipment can be set to 30 levels of resistance, displayed digitally. The 

numbers on the display screen are arbitrary and do not relate to any given load e.g., 

kg or N. The two resistance levels were chosen following exploratory research using 

sports students. Therefore, this study looked at the reliability of the Run Rocket to 

decrease sprint velocity which could then be used in resisted sprint training sessions 

or as a preconditioning activity. 

 

The reliability trial took place using a convenience sample of undergraduate sports 

students (n =14) that were contacted via an announcement on the institutional 

learning management system. The study took place over two sessions so that intra 

and intersession reliability could be calculated. The order was randomised, and all 

data collection was blind to the participants and the lead researcher. The two 

resistance settings were chosen based on previous experimental work with a 

population of recreationally active participants. 

 

Statistical analysis was predominantly undertaken using pre-designed spreadsheets 

(Hopkins, 2015), with all data log transformed to estimate similar errors across the 
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results. For the minimal resistance (R0) the ICC ranged between 0.79 and 0.97 with 

associated %CV ranging between 2.4-4.6%. For the R5 resistance, the ICC ranged 

between 0.91-0.98, with the corresponding %CV range of 2.5-5.8%. Variability for 

both resistance settings and distances was classified as small (Bridgeman et al., 

2016). 

 

Assessing the quality and applying critical appraisal to a reliability trial is not 

straightforward. Considered as an observational study, critical appraisal tools lack 

specificity when applying them to reliability studies (Bialocerkowski, Klupp and 

Bragge, 2010). However, Bialocerkowski, Klupp and Bragge (2010) suggests eight 

critical appraisal questions that can be specifically applied to this type of study (Table 

4). 

 

Table 4. Critical appraisal of Run Rocket reliability trial (adapted from 

Bialocerkowski, Klupp and Bragge, 2010). 

 Question Y/N/NC* Page on 

publication 

1. Is the aim of the study clear and appropriate? Y 2, 3 

2. Was the study sample appropriate? Y 3 

3. Were a broad range of values generated for the target 

measurement? 

NC - 

4. Did the researchers minimise random error in their 

methodology? 

Y 4 

5. Were clinically stable participants used in the study? Y 3 

6. Was the period of time between measurements 

appropriate? 

Y 4 

7. Are the results meaningful? Y 5 

8. Can the results be generalised to my clinical/research 

context? 

Y 5 

 

*Y – yes, N – no, NC – not clear. 
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Using the suggested critical appraisal questions, this study was deemed to be of 

sufficient quality with minimal risk of bias. There was a clear aim of the study with 

sufficient information in the introduction to justify the importance of the study. In 

particular, the study was original as there was no other reliability data on this 

equipment. The sample used in the study was drawn from recreationally active 

individuals and, linked to question 8, the results can only be applied to this 

population. Generalising these results across the wider sporting population is 

therefore not recommended and each specific population should generate a new set 

of reliability measures. Random error was limited by a number of factors. The Brower 

timing gate system has been shown to be a valid and reliable way to measure time in 

a similar population (Shalfawi et al., 2012). A comprehensive familiarisation was 

given to the participants, with three practice attempts with the Run Rocket at differing 

resistance levels. All participants received the same verbal instructions throughout 

the trials, and all testing took place at approximately the same time in the same 

indoor facility. A standardised warm up was completed that was taken by the same 

researcher. The resistance levels were randomised and blinded to the participant 

and lead researcher. Finally, there was an appropriate time frame between the 

testing trials that reduced any change of health status that may have affected the 

repeated measures reliability trial. 

 

The Run Rocket is a relatively inexpensive resisted sprint equipment used to provide 

overload for linear movement. Results from this study showed that over short sprint 

distances common in team sports, reliability was high in recreational participants. 

However, there is a limitation of the Run Rocket in relation to the magnitude of load 

and corresponding digital representation on the display. It is not clear if the numerical 

value on the display relates to load, and this limits the ability to apply resistance 

based on mass. Therefore, this equipment could be used as a tool during sprint 

efforts where load is determined as a decrement to velocity. This method has been 

used in a number of studies and has also highlighted the individualised response to 

load and velocity (Cahill et al., 2019; Cochrane and Monaghan, 2021). Acute and 

longitudinal studies are required to show its effectiveness to increase performance 

compared to other methods e.g., sled, downhill sprinting, overspeed training. 
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Practically, where athletes are required to increase horizontal forces in sprinting 

movements, the Run Rocket can be used as it has been shown to provide sufficient 

resistance to decrease sprint velocity. The results of this study show that athletes 

can be prescribed sprint training based on the magnitude of velocity loss over short 

distances that are related to distances covered in a range of sporting settings. 

Finally, the results of this study lead into the effects of resisted sprinting as a 

preconditioning activity (Study 2). 
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2.2 Study 2 
 

Godwin, M., Dhone, S., and Newman, M. (2023). Post-activation performance 
enhancement after resisted sprinting in recreationally active participants: a 
double-blind randomised crossover trial. International Journal of Strength and 
Conditioning, 3(1). 
 

Study 1 reported the reliability of the Run Rocket over short sprint distances and at 

two levels of resistance. The purpose of this trial was to study the effects of resisted 

sprinting as a conditioning activity to evoke postactivation performance enhancement 

(PAPE) in recreationally active participants. There is limited evidence on the acute 

effects of resisted sprinting and subsequent performance enhancement. The existing 

evidence yields inconclusive results with differences in equipment and loading 

strategies making prescription problematic. Currently, the optimal load for sprinting 

enhancement has yet to be established (Zabaloy et al., 2023). Percentages of body 

mass and decrement in velocity have both been used to prescribe loading for a 

range of athletes. One issue with choosing a load for sled pulling is the interaction 

between the equipment and the surface. This friction coefficient varies depending on 

the surface making it difficult to use outdoors where environmental conditions may 

affect the surface friction. The use of the Run Rocket may alleviate this issue as the 

resistance is made by applying friction to a flywheel. Therefore, the Run Rocket can 

be used in environments where surface friction may pose a problem if a traditional 

sled is used e.g., synthetic track or grass. Dependent on environmental factors, such 

as moisture, the load prescribed may not indicate the overall effort of the athlete if 

the friction is reduced. Using equipment that can reliably decrease velocity, loading 

strategies based on this method can be used. 

 

Two resistance settings were chosen based on the results from Study 1 (RR0 and 

RR5). The distance of 15 m was chosen to reflect short sprints seen in a variety of 

team sports which also allows  direct comparison to the majority of other studies 

(Andrzejewski et al., 2015). The primary outcome measure was sprint time for 15 m, 

with secondary outcomes of velocity and acceleration (5 and 15 m). A double-blind 

randomised crossover design was used to reduce the risk of bias. The participants 

were recreationally active (>1 year of structured physical activity) and were recruited 
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from a cohort of university strength and conditioning students. All the participants 

were familiar with resisted sprinting as a conditioning activity, but none had 

participated in any structured sprint training that used this equipment. All the testing 

took place in an indoor performance centre and the sprinting took place on an indoor 

sprint track. 

 

A limitation to the prescription of resistance on the Run Rocket is the lack of 

corresponding load. The numerical value on the digital dial display has no known 

load equivalent and cannot be used to provide a resistance based on kilograms. 

However, based on Study 1, two resistance settings were chosen and results from 

the current study showed the two settings elicited a velocity decrement (Vdec) of 

18.1% ± 5 and 40.4% ± 6.1 (RR0 and RR5, respectively). These values fall in line 

with other studies that have shown acute sprint performance following sled towing. 

Furthermore, the velocity at 5 m was within a range that has been used to develop 

peak power optimally for recreational mixed-sport athletes and sprinters (4.19 ± 0.19 

and 4.90 ± 0.18 m・s-1).  

 

Similar to Study 1, the ICC for the 5 m sprints was high (.950, 95% CI .868, .984 and 

.945, 95% CI .853, .983) for RR0 and RR5 respectively. Sprint time, velocity and 

acceleration for both distances showed no significant differences between groups. 

However, from a practitioner perspective, several participants did exceed the 

smallest worthwhile change (SWC) for 5 and 15 m. Over the 5 m distance six 

participants exceeded the SWC for RR0 and RR5. At 15 m, four participants 

exceeded the SWC for RR0 and five at RR5 demonstrating the individual variability 

in response to the conditioning activity. 

 

The revised JBI critical appraisal tool showed limited bias related to selection and 

allocation as participants were randomly allocated to groups, their treatment was 

concealed, and groups were similar at baseline (crossover design). The participants 

and lead researcher did not have sight of the allocation and were therefore blind to 

the treatment (RR0 or RR5). Other than the differences in load, the participants were 

all treated the same for both sessions. Bias related to assessment, detection and 

measurement of the outcome, were accounted for in questions 7, 8 and 9. The lead 
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researcher (outcome assessor) was blind to treatment assignment, and outcomes 

were measured in a reliable and similar way for both conditions. This concealment 

may reduce some of the risk of performance bias as the outcome assessor had no 

knowledge of participant allocation. However, it is acknowledged that the participants 

may have been able to recognise differences in resistance settings following the 

familiarisation session. This may have influenced their subsequent performance, but 

all attempts to conceal this from the participants were made. All participants were 

accounted for and the results from all 11 participants were analysed appropriately. 

This lack of attrition bias is seen as positive in a randomised control trial, where 

losing >5% of the participants may lead to some bias (Schulz and Grimes, 2002). 

The addition of SWC was used to highlight possible individual variation and 

heterogeneity within the participants. Overall, the study demonstrated a low risk of 

bias across all of the 13 questions. 

 

Resisted sprinting is commonplace and is linked to the demands of numerous sports. 

However, prescribing load remains a debated issue. Acute performance 

enhancement, via a conditioning activity that may elicit postactivation potentiation is 

a viable approach for strength and conditioning practitioners. Resisted sprinting is 

one such mechanism that has shown varying results. Based on the results of this 

study, the use of the Run Rocket to provide the conditioning activity did not produce 

an overall increase in performance for a recreationally active population. However, 

there was variation within the cohort, with some participants exceeding the SWC. 

Therefore, there is evidence to support individual responses to PAPE using the Run 

Rocket, when measured by the SWC, that warrant further investigation if this 

conditioning method is to be used. It is recommended that future studies assess 

resisted sprinting across a range of populations, not just the cohort of this study. The 

results from recreationally active participants should not be extrapolated to a wider 

population. 
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Assessor: Godwin Date of Appraisal:  Record Number: N/A 

Study Author: Godwin et al. Study Title: Post-activation performance 
enhancement after resisted sprinting in 
recreationally active participants. 

Study Year: 2023 

   

Internal Validity  Choice - Comments/Justification Yes No Unclear N/A 

Bias related to selection and allocation 

1 Was true randomization used for assignment of participants 
to treatment groups? 

 ☒ ☐ ☐ ☐ 

2 Was allocation to treatment groups concealed?  ☒ ☐ ☐ ☐ 

3 Were treatment groups similar at the baseline?  ☒ ☐ ☐ ☐ 

Bias related to administration of intervention/exposure 

4 Were participants blind to treatment assignment?  ☒ ☐ ☐ ☐ 

5 Were those delivering the treatment blind to treatment 
assignment? 

 ☒ ☐ ☐ ☐ 

6 Were treatment groups treated identically other than the 
intervention of interest? 

 ☒ ☐ ☐ ☐ 

Bias related to assessment, detection and measurement of the outcome 

7 Were outcome assessors blind to treatment assignment?  Yes No Unclear N/A 
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 Sprint time  ☒ ☐ ☐ ☐ 

 Velocity  ☒ ☐ ☐ ☐ 

 Acceleration  ☒ ☐ ☐ ☐ 

       

8 Were outcomes measured in the same way for treatment 
groups? 

 Yes No Unclear N/A 

 Sprint time   ☒ ☐ ☐ ☐ 

 Velocity  ☒ ☐ ☐ ☐ 

 Acceleration  ☒ ☐ ☐ ☐ 

       

9 Were outcomes measured in a reliable way  Yes No Unclear N/A 

 Sprint time   ☒ ☐ ☐ ☐ 

 Velocity  ☒ ☐ ☐ ☐ 

 Acceleration  ☒ ☐ ☐ ☐ 

Bias related to participant retention 

10 Was follow up complete and if not, were differences 
between groups in terms of their follow up adequately 
described and analysed? 
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 Sprint time  Yes No Unclear N/A 

  Result 1  ☒ ☐ ☐ ☐ 

 Velocity  Yes No Unclear N/A 

 Result 1  ☒ ☐ ☐ ☐ 

 Acceleration  Yes No Unclear N/A 

  Result 1  ☒ ☐ ☐ ☐ 

       

 Statistical Conclusion Validity     

11 Were participants analysed in the groups to which they 
were randomized?   

 Sprint time   Yes No Unclear N/A 

  Result 1  ☒ ☐ ☐ ☐ 

 Velocity   Yes No Unclear N/A 

  Result 1  ☒ ☐ ☐ ☐ 

 Acceleration   Yes No Unclear N/A 

  Result 1  ☒ ☐ ☐ ☐ 

      

12 Was appropriate statistical analysis used?      
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 Sprint time  Yes No Unclear N/A 

  Result 1  ☒ ☐ ☐ ☐ 

 Velocity  Yes No Unclear N/A 

  Result 1  ☒ ☐ ☐ ☐ 

 Acceleration  Yes No Unclear N/A 

  Result 1  ☒ ☐ ☐ ☐ 

       

   Yes No Unclear N/A 

13 Was the trial design appropriate and any deviations from 
the standard RCT design (individual randomization, parallel 
groups) accounted for in the conduct and analysis of the 
trial? 

 ☒ ☐ ☐ ☐ 

Overall appraisal: Include: ☒ Exclude: ☐ Seek Further Info: ☐ 
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2.3 Study 3 
 
Godwin MS, Fearnett T, Newman MA. (2021). The Potentiating Response to 
Accentuated Eccentric Loading in Professional Football Players. Sports. 2021; 
9(12):160. 
 
The aim of this study was to see if an accentuated eccentrically loaded 

countermovement jump, 20 or 40% body mass, provided a sufficient stimulus to 

evoke a postactivation performance enhancement (PAPE) compared with a body 

mass only countermovement jump (CMJ). The primary outcome was jump height, 

with peak power and peak velocity as secondary outcomes. Peak power was also 

scaled to body mass. The population in this trial were professional football players, 

that played in the third tier of the English Football League. There is a noticeable lack 

of accentuated eccentric loading studies with professional athletes, and in particular, 

football athletes. The study was conducted during the season (September to 

November) during which time, the athletes typically underwent approximately 25 hr 

of training each week, including a match day. The athletes had all taken part in 

structured strength training (>2 years), had some experience of AEL and were 

considered well-trained. 

 

The loads chosen were based around a range of studies and were submaximal i.e., 

less than their 100% concentric maximum (Sheppard et al., 2008; Bridgeman et al., 

2017) and is in line with the recommendations from Merrigan et al. (2022). The study 

was undertaken within the season and at their indoor training facility. Participants 

were randomised into three groups (random.org) and the order of trials was 

randomised to account for test-order effects. This reduced the likelihood of allocation 

bias that has been shown to possibly affect the intervention effect estimates (Page et 

al., 2016). Exaggeration of results has been shown in studies where inadequate or 

unclear sequence generation is demonstrated (Page et al., 2016). 

 

The additional load was applied by dumbbells equating to either 20 and 40% (AEL20 

and AEL40, respectively) of body mass and rounded to the nearest fixed load 

dumbbell (15.84 ± 1.7 kg and 31.67 ± 3.40 kg, respectively). All testing took place in 



 48 

an indoor training facility at approximately the same time in the evening, following 24 

hr of rest (no matches or training session). 

 

Sample size was calculated using the effect sizes from previous studies. Due to the 

convenience of the population sampled, a total of 27 athletes were initially recruited. 

Due to injury and 3 incomplete data sets, a total of 23 participants completed the 

whole trial and were used for data analysis. A repeated-measures design was used 

to assess differences between the three trials (CON, AEL20 and AEL40). Reliability 

was assessed by intraclass correlation coefficient (ICC) by way of two-way mixed 

effects model. The magnitude of effects was given using generalised eta squared for 

within subjects difference and Bonferroni correction was used for post hoc analysis if 

a significant difference was found. 

 

The results showed no difference for the primary outcome (jump height). There was 

a significant difference in peak power for both AEL conditions compared to the 

control (CON 2444.9 ± 680.34 W, AEL20 2974.18 ± 725.89 W, AEL40 3202.44 ± 

861.99 W; F (2.44), p = 0.001, η2G = 0.154). No difference was seen for peak 

velocity. 

 

Based on the revised JBI critical appraisal tool, two questions were scored as ‘no’ 

and one ‘unclear’ (4, 5 and 2, respectively). Relating to internal validity, the 

participants were concealed to the allocation of intervention, but this was not 

reported in the publication. Participants were not blinded to the interventions as they 

were required to hold a dumbbell in each hand for the two AEL conditions and for the 

control, they placed their hands by their sides. The participants were not informed of 

the mass of the dumbbells, nor did they know the order in which they would be 

undertaking the trials as this was randomised by the researcher and concealed to 

the participants. This inability to conceal the intervention or control may led to bias. 

However, the researcher taking the data did not reveal the conditions to the lead 

researcher until after the data was analysed. Columns of data were coded to limit the 

risk of influencing the data analysis. 

 

There was no bias relating to participant retention. All participants were accounted 

for, including those that did not complete all the trials. Statistical conclusion validity 
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was clear on the publication as all participants were analysed in the groups to which 

they were randomized. Overall, there was no outcome reporting bias as the primary 

and secondary outcomes were reported and analysed based on the a priori 

classifications (primary - jump height; secondary – peak velocity and peak power). 

 

Accentuated eccentric loading is used to provide a greater eccentric load than the 

concentric component of an activity requiring both eccentric and concentric actions 

e.g., squat, countermovement jump. AEL can be implemented via several methods, 

including weight-releasers, elastic bands and manual application such as dumbbells. 

Based on the results of this study, AEL may provide enough stimulus to increase 

peak power at two loads (20 and 40% body mass). However, there was no 

difference in vertical jump performance. Therefore, if the targeted outcome was peak 

power, this method may be used by professional football players during their in-

season. The study was conducted during the season and there was no way to 

control for the effects of training and matches, apart from the 24 hr rest period prior 

to testing. This is acknowledged as a limitation of this study. However, it is the first 

known study that has looked at the acute effects of AEL on professional footballers 

during the in-season and does have practical application. The AEL condition did not 

appear to have a negative effect on jump performance and it may be considered for 

longer training periods, not just as an acute preconditioning activity. The addition of 

this load may need to be accounted for in the overall training load of each athlete. 
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Assessor: Godwin Date of Appraisal:  Record Number: N/A 

Study Author: Godwin et al. Study Title: The Potentiating Response to 
Accentuated Eccentric Loading in Professional 
Football Players 

Study Year: 2021 

   

Internal Validity  Choice - Comments/Justification Yes No Unclear N/A 

Bias related to selection and allocation 

1 Was true randomization used for assignment of participants 
to treatment groups? 

 ☒ ☐ ☐ ☐ 

2 Was allocation to treatment groups concealed? Participants were not aware of the groups they were 
in. Not reported in publication. 

☐ ☐ ☒ ☐ 

3 Were treatment groups similar at the baseline?  ☒ ☐ ☐ ☐ 

Bias related to administration of intervention/exposure 

4 Were participants blind to treatment assignment? Participants could not be blind to interventions. 
However, they did not know the order of intervention. 

☐ ☒ ☐ ☐ 

5 Were those delivering the treatment blind to treatment 
assignment? 

Researchers had to choose the dumbbells and were 
therefore not blind to assignment. 

☐ ☒ ☐ ☐ 

6 Were treatment groups treated identically other than the 
intervention of interest? 

 ☒ ☐ ☐ ☐ 

Bias related to assessment, detection and measurement of the outcome 
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7 Were outcome assessors blind to treatment assignment?  Yes No Unclear N/A 

 Jump height  ☒ ☐ ☐ ☐ 

 Peak power  ☒ ☐ ☐ ☐ 

 Peak velocity  ☒ ☐ ☐ ☐ 

       

8 Were outcomes measured in the same way for treatment 
groups? 

 Yes No Unclear N/A 

 Jump height   ☒ ☐ ☐ ☐ 

 Peak power  ☒ ☐ ☐ ☐ 

 Peak velocity  ☒ ☐ ☐ ☐ 

       

9 Were outcomes measured in a reliable way  Yes No Unclear N/A 

 Jump height   ☒ ☐ ☐ ☐ 

 Peak power  ☒ ☐ ☐ ☐ 

 Peak velocity  ☒ ☐ ☐ ☐ 

Bias related to participant retention 
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10 Was follow up complete and if not, were differences 
between groups in terms of their follow up adequately 
described and analysed? 

 
 

 Jump height  Yes No Unclear N/A 

  Result 1  ☒ ☐ ☐ ☐ 

 Peak power  Yes No Unclear N/A 

 Result 1  ☒ ☐ ☐ ☐ 

 Peak velocity  Yes No Unclear N/A 

  Result 1  ☒ ☐ ☐ ☐ 

       

 Statistical Conclusion Validity     

11 Were participants analysed in the groups to which they 
were randomized?   

 Jump height   Yes No Unclear N/A 

  Result 1  ☒ ☐ ☐ ☐ 

 Peak power   Yes No Unclear N/A 

  Result 1  ☒ ☐ ☐ ☐ 

 Peak velocity   Yes No Unclear N/A 

  Result 1  ☒ ☐ ☐ ☐ 
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12 Was appropriate statistical analysis used?      

 Jump height  Yes No Unclear N/A 

  Result 1  ☒ ☐ ☐ ☐ 

 Peak power  Yes No Unclear N/A 

  Result 1  ☒ ☐ ☐ ☐ 

 Peak velocity  Yes No Unclear N/A 

  Result 1  ☒ ☐ ☐ ☐ 

       

   Yes No Unclear N/A 

13 Was the trial design appropriate and any deviations from 
the standard RCT design (individual randomization, parallel 
groups) accounted for in the conduct and analysis of the 
trial? 

 ☒ ☐ ☐ ☐ 

Overall appraisal: Include: ☒ Exclude: ☐ Seek Further Info: ☐ 
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2.4 Study 4 
 
Godwin, M., Stanhope, E., Bateman, J., & Mills, H. (2020). An Acute Bout of 
Self-Myofascial Release Does Not Affect Drop Jump Performance despite an 
Increase in Ankle Range of Motion. Sports, 8(3), 3 

 

The aim of this was study was to compare the performance of the drop jump 

following a warmup that included an additional bout of self-myofascial release, and a 

warmup only group. Ankle range of motion was assessed following the warmup. 

Using a standardised protocol that included self-myofascial release on five regions of 

the body: (1) thoracic/lumbar, (2) gluteals, (3) hamstrings, (4) triceps surae and (5) 

quadriceps/flexors, the intervention was administered using a commercially available 

foam roller (GRID® foam roller, Implus LLC, USA). Starting at the muscle origin, five 

strokes per 30 s were applied bilaterally until the muscle insertion. Active dorsiflexion 

of the dominant foot was assessed using the weight-bearing lunge test. Drop jump 

performance was assessed using force plates (Force Decks FD4000, UK) and 

participants performed the jumps from a 30 cm box. Outcome measures from the 

drop jump were jump height (flight time method), lower limb stiffness (the change in 

vertical force divided by the displacement of the CMJ during the eccentric phase), 

reactive strength index (jump height divided by flight time) and modified reactive 

strength index (flight time divided by the time to take off). In addition to the range of 

motion and drop jump measures, an isokinetic dynamometer (Humac Norm, CSMi 

Solutions, USA) was used to assess the concurrent validity of a smartphone digital 

inclinometer app (Clinometer app, Plain Code, Germany). 

 

The inclusion of a standardised warm up as part of the protocol was to increase the 

ecological validity of the study. Warneke and colleagues reported that studies have 

compared foam rolling to a control condition, but not to active exercise (Warneke et 

al., 2023). Therefore, this study aimed to bridge this gap by including a warmup that 

had been used in a previous foam rolling study and would be commonplace in a 

sporting context (Healey et al., 2014) and included: (1) walking lunges; (2) walking 

knee to chest; (3) side squats; (4) walking butt kicks; (5) frankensteins; and, (6) 

penny pickers. Drop jumps were chosen as they have been used in a range of 

plyometric studies to increase performance across a range of outcome measures 
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(Chen et al., 2013; De Poli et al., 2020; A. M. Zagatto et al., 2022; A. Zagatto et al., 

2022). Participants were randomly assigned to either warmup plus foam rolling or 

warm up only using block randomisation (block size of 4) which was undertaken by 

an independent researcher and concealed to the rest of the research group. This 

approach is used to prevent any imbalances when allocating participants to 

treatments (Burger, Vaudel and Barsnes, 2021). 

 

Results showed no differences in performance between the groups for all outcomes. 

There was a significant difference in range of motion as measured by the weight-

bearing lunge test (F = 22.9, p < 0.001, η2 = 0.024). However, no differences were 

found between the foam rolling group and the control group. For the foam rolling 

group, the effect size was d = 0.4, and in the control group the effect size was d = 

0.6. 

 

Based on the JBI critical appraisal tool there was a low risk of bias relating to the 

selection and allocation of participants to the treatments as randomisation was used. 

This was initially concealed to the researchers and was not shared during the trial. 

Separate staff conducted the warmup and foam rolling away from the sight of the 

remaining researchers. Participants were initially blinded to treatment allocation, but 

there was no way to perform foam rolling without their knowledge. All participants 

were treated in the same way apart from the intervention. The researchers assessing 

the weight-bearing lunge test and the drop jump assessment were not informed of 

the group allocation, although this was not explicit in the publication and was scored 

as unclear in the critical appraisal. The outcomes were measured using valid 

methods and in a reliable way. Reliability assessed during the trial showed that the 

Clinometer App was very high compared to the isokinetic dynamometer (r = 0.99, 

standardised typical error = 0.02, 95% CI = 0.01, 0.02). Reliability of the drop jump 

was also very high (r = 0.94, 95% CI = 0.88, 0.97). Participant retention was 

reported, with 25 of the 30 completing the study (male = 16, female = 9). All 

outcomes decided a priori were analysed and presented in the paper, thereby 

reducing any outcome reporting bias. 

 

Overall, there was no supporting evidence that foam rolling contributed to drop jump 

performance in this population compared to a standardised warm up. However, foam 
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rolling did contribute to an increase in range of movement at the ankle when 

assessed with the weight-bearing lunge test. When compared to a standardised 

warm up, there was no difference in range of movement between the two conditions. 

Therefore, it was concluded that the inclusion of foam rolling during a standardised 

warm up had no additional benefits to warm up alone and does not produce any 

acute performance enhancement in this population. 
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Assessor: Godwin Date of Appraisal:  Record Number:  

Study Author: Godwin et al. Study Title: An Acute Bout of Self-Myofascial 
Release Does Not Affect Drop Jump Performan  
despite an Increase in Ankle Range of Motion 

Study Year:  

   

Internal Validity  Choice - Comments/Justification Yes No Unclear N/A 

Bias related to selection and allocation 

1 Was true randomization used for assignment of participants 
to treatment groups? 

 ☒ ☐ ☐ ☐ 

2 Was allocation to treatment groups concealed?  ☒ ☐ ☐ ☐ 

3 Were treatment groups similar at the baseline?  ☒ ☐ ☐ ☐ 

Bias related to administration of intervention/exposure 

4 Were participants blind to treatment assignment?  ☐ ☒ ☐ ☐ 

5 Were those delivering the treatment blind to treatment 
assignment? 

 ☐ ☒ ☐ ☐ 

6 Were treatment groups treated identically other than the 
intervention of interest? 

 ☒ ☐ ☐ ☐ 

Bias related to assessment, detection and measurement of the outcome 

7 Were outcome assessors blind to treatment assignment?  Yes No Unclear N/A 
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 Weight-bearing lunge test  ☐ ☐ ☒ ☐ 

 Vertical jump  ☐ ☐ ☒ ☐ 

 RSI  ☐ ☐ ☒ ☐ 

 RSI mod  ☐ ☐ ☒ ☐ 

 Stiffness  ☐ ☐ ☒ ☐ 

       

8 Were outcomes measured in the same way for treatment 
groups? 

 Yes No Unclear N/A 

 Weight-bearing lunge test   ☒ ☐ ☐ ☐ 

 Vertical jump  ☒ ☐ ☐ ☐ 

 RSI  ☒ ☐ ☐ ☐ 

 RSI mod  ☒ ☐ ☐ ☐ 

 Stiffness  ☒ ☐ ☐ ☐ 

       

9 Were outcomes measured in a reliable way  Yes No Unclear N/A 

 Weight-bearing lunge test   ☒ ☐ ☐ ☐ 

 Vertical jump  ☒ ☐ ☐ ☐ 
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 RSI  ☒ ☐ ☐ ☐ 

 RSI mod  ☒ ☐ ☐ ☐ 

 Stiffness  ☒ ☐ ☐ ☐ 

    

Bias related to participant retention 

10 Was follow up complete and if not, were differences 
between groups in terms of their follow up adequately 
described and analysed? 

 
 

 Weight-bearing lunge test  Yes No Unclear N/A 

  Result 1  ☒ ☐ ☐ ☐ 

 Vertical jump  Yes No Unclear N/A 

  Result 1  ☒ ☐ ☐ ☐ 

 RSI  Yes No Unclear N/A 

  Result 1  ☒ ☐ ☐ ☐ 

 RSI mod  Yes No Unclear N/A 

  Result 1  ☒ ☐ ☐ ☐ 

 Stiffness  Yes No Unclear N/A 

  Result 1  ☒ ☐ ☐ ☐ 
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 Statistical Conclusion Validity     

11 Were participants analysed in the groups to which they 
were randomized?   

 Weight-bearing lunge 
test 

  Yes No Unclear N/A 

  Result 1  ☒ ☐ ☐ ☐ 

 Vertical jump   Yes No Unclear N/A 

  Result 1  ☒ ☐ ☐ ☐ 

 RSI   Yes No Unclear N/A 

  Result 1  ☒ ☐ ☐ ☐ 

 RSI mod  Yes No Unclear N/A 

  Result 1  ☒ ☐ ☐ ☐ 

 Stiffness  Yes No Unclear N/A 

  Result 1  ☒ ☐ ☐ ☐ 

      

12 Was appropriate statistical analysis used?      

 Weight-bearing lunge test  Yes No Unclear N/A 
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  Result 1  ☒ ☐ ☐ ☐ 

 Vertical jump  Yes No Unclear N/A 

  Result 1  ☒ ☐ ☐ ☐ 

 RSI  Yes No Unclear N/A 

  Result 1  ☒ ☐ ☐ ☐ 

 RSI mod  Yes No Unclear N/A 

  Result 1  ☒ ☐ ☐ ☐ 

 Stiffness  Yes No Unclear N/A 

  Result 1  ☒ ☐ ☐ ☐ 

       

   Yes No Unclear N/A 

13 Was the trial design appropriate and any deviations from 
the standard RCT design (individual randomization, parallel 
groups) accounted for in the conduct and analysis of the 
trial? 

 ☒ ☐ ☐ ☐ 

Overall appraisal: Include: ☒ Exclude: ☐ Seek Further Info: ☐ 

 



 62 

3.0 New knowledge and practical application to athletic performance 
 

Acute performance enhancement can be a goal of a particular training session or a 

specific event. Novel stimuli are sought by practitioners to increase performance and 

this body of research has highlighted some issues relating to exercise prescription 

and equipment use. Based on this body of research, preconditioning activities may 

be useful to acutely enhance performance, but there appears to be a degree of 

individual variation. Furthermore, when combined with a thorough warm up, some 

activities do not appear to enhance performance when compared to warm up alone 

(self-myofascial release). Numerous factors may impact PAPE, including the relative 

strength of the athlete and timing of activity, that need to be considered when 

adopting these types of activities. 

 

Study 1 - Intra and intersession reliability of the Run RocketTM in 
recreationally trained participants 
 

Firstly, there was no known published reliability trial of the Run Rocket. Considering 

the importance of sprinting in sport and the methods used to enhance performance, 

there was a need to provide evidence of reliability. In football for example, elite 

female players have been shown to cover between 122 and 615 m of sprinting 

during a game (Mara et al., 2017; Scott, Norris and Lovell, 2020). In the English 

Premiership, male footballers cover 295 m sprinting and between 620 and 706 m of 

high speed running (Anderson et al., 2016; Kelly et al., 2020). Analysis of teams 

sports has shown that distances less than 30 m are typical and last for short periods 

(2-3 s) (Murphy et al., 2023). The Run Rocket equipment is used by a range of 

athletes to provide resistance during sprinting activities. It may have the benefit over 

other methods, such as sled towing, as the coefficient of friction does not play a role 

in the chosen surface where the activity is performed. From a practical standpoint, 

the equipment can be used on a range of surfaces that may be suitable for the type 

of athlete e.g., grass or sprint track. The only consideration is the load or the ability 

to reduce the velocity by a required amount (%Vdec). The results from Study 1 

provide practitioners with the data to support the use of this equipment with 

recreationally active participants. A high degree of reliability may make this 

equipment suitable for acute interventions or long-term training blocks, based on any 
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principles of periodisation. The two chosen resistance settings in this study were 

based on previous use of the equipment and fell within a range used in other studies. 

Future research should aim to study different loading strategies and different 

participants as there is a wide range of heterogeneity between athletes and 

recreationally active participants. 

 

Study 2 - Post-activation performance enhancement after resisted sprinting in 
recreationally active participants: a double-blind randomised crossover trial 
 

Sprinting and high speed running is key in sports such as football (Anderson et al., 

2016; Carling et al., 2016; Modric et al., 2019; Kelly et al., 2020). The subsequent 

study, published in the International Journal of Strength and Conditioning highlighted 

that recreationally active individuals may not achieve any acute performance 

enhancement when using resisted sprinting as a stimulus. This knowledge 

contributes to a body of knowledge relating to PAPE and its application with 

recreationally active participants. One of the drivers behind the use of resisted 

sprinting prior to sprint performance is the notion of dynamic correspondence. 

Brearley and Bishop (2019) note that it is not possible to fully meet the criteria of 

dynamic correspondence for all activities and that conditioning activities are 

acceptable if they meet some of the criteria. However, in resisted sprinting, the 

activity does meet several the criteria (amplitude and direction of movement; 

accentuated region of force development; dynamics of the effort; regime of muscular 

work). The final criteria that resisted sprinting may not achieve is the rate and time of 

maximal force production. Ground contact time is the application of force as the foot 

strikes the surface and occurs in a short period of time during sprinting. It is critical to 

sprint performance as it is the only interaction between the sprinter and the 

application of force (Kratky and Müller, 2013; Mattes, Wolff and Alizadeh, 2021). A 

greater sprint performance has been shown to be related to short contact times and 

in elite sprinting, a shorter ground contact time is correlated with significantly higher 

sprint speed (Kratky and Müller, 2013; Mattes, Wolff and Alizadeh, 2021). Therefore, 

one aim of a conditioning programme may be to maximise force production over a 

short period of time, by minimising ground contact time. When resisted sprinting is 

used, it may impact the ability to reduce contact time. Zabaloy et al. (2022) showed 

that ground contact time was significantly impacted during loaded sled pulls with 
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amateur rugby players. Using velocity decrements of 10, 30 and 50%, significant 

increases in contact time were reported (9.9, 31.3 and 53.5%, respectively). This is 

due to the slowing down of the movement due to the additional load. However, this 

may be minimal in some loading strategies (Petrakos, Egan and Morin, 2016). For 

example, when using a body weight supported kite, ground contact time can be 

reduced over 20 m sprints in elite male sprinters (Kratky and Müller, 2013). This 

study did not record ground contact time and may be seen as a limitation in 

assessing this kinematic variable. 

 

Using the smallest worthwhile change in addition to null hypothesis significance 

testing, the results showed variation between participants. Practically, this showed 

that participants may respond differently to conditioning activities and that 

individualised programming is recommended. This includes the optimal load to 

induce an acute performance and the balance between potentiation and fatigue. A 

hypothetical relationship between a conditioning contraction and performance has 

been proposed (Tillin and Bishop, 2009). This relationship shows that potentiation is 

high or more dominant when the condition volume is low. Conversely, fatigue 

becomes more dominant as the conditioning volume increases, negatively impacting 

performance (Tillin and Bishop, 2009). The Run Rocket is able to provide sufficient 

resistance to reduce velocity, that can be used to prescribe a percentage of velocity 

decrement. 

 

Study 3 - The Potentiating Response to Accentuated Eccentric Loading in 
Professional Football Players 
 

In professional football, the vertical jump has been shown to be used as an 

assessment of the required skills of kicking at maximal speed (Rodríguez-Lorenzo et 

al., 2016). Moderate to strong correlations exist between countermovement jump 

performance, 30 m sprint and change of direction in female collegiate football 

players (McFarland et al., 2016). In the same study, moderate correlations have 

been shown in male collegiate football players for 10 and 30 m sprint tests 

(McFarland et al., 2016). The AEL study has had over 2100 views and contributes to 

the limited knowledge of the effect of PAPE with professional athletes. Most studies 

of AEL has used recreationally active individuals or strength-trained participants. 



 65 

Considering the importance of rate of force development in field-based team sports, 

and the recommendation to study AEL within an athletic population, the results of 

this study support this. Jump performance, often referred to as explosive strength, is 

linked to football performance and is commonly used to assess fitness and talent 

selection (Castagna and Castellini, 2013). The link between jump performance and 

football performance have been identified, making this a key performance target in 

football conditioning programmes. Ramirez-Campillo et al. 2020) reported that the 

vertical jump is one to two most frequent actions prior to scoring, has a significant 

correlation to final team performance in a league and is superior to that of non-elite 

players. Therefore, any method to enhance jump performance, chronically or 

acutely, appears to be justifiable. Plyometric training is a common method to 

increase jump performance in football players and is subsequently recommended as 

a conditioning practice (Slimani, Paravlić and Bragazzi, 2017). AEL uses the stretch 

shortening cycle, with an additional load added during the eccentric phase in an 

attempt to increase concentric velocity (Taber et al., 2021). The effects of AEL are 

inconclusive and lower limb modelling has been used to simulate the effects of AEL 

on countermovement jump performance (Su et al., 2023). This simple modelling 

showed no differences in jump height between AEL and non-AEL conditions. 

Practically, there are considerations of this type of preconditioning activity. As the 

athlete moves towards the floor during the eccentric phase, the additional mass 

means that the negative vertical impulse is larger in the AEL conditions, compared to 

non-AEL. A greater positive vertical impulse is therefore required to decelerate the 

additional load (Su et al., 2023). 

 

There may be a trade-off between the potentiating effects of AEL and fatigue that 

may impair subsequent performance (Bridgeman et al., 2017). In weaker athletes, 

this may be a limiting factor. The athletes used in the study were professional 

football players, from the third tier of the English Football League, and were strength 

trained (n= 23). Despite this, there was no differences in jump height for the three 

conditions, using loads in the range of other studies. Peak power was shown to be 

greater for the two AEL conditions compared to body mass only. Therefore, based 

on this study with professional football players, no evidence was shown to support 

AEL to acutely enhance vertical jump performance. 
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Study 4 - An Acute Bout of Self-Myofascial Release Does Not Affect Drop 
Jump Performance despite an Increase in Ankle Range of Motion 
 

The final study contributed to the body of literature that does not show performance 

benefits of foam rolling when used with a suitable warm up strategy. Similar to the 

previous study, jump performance plays a role in team sports, such as football and 

basketball (Castagna and Castellini, 2013; Pehar et al., 2017; Ramirez-Campillo et 

al., 2020). Despite the popularity of foam rolling, results from this study only showed 

that ankle range of motion (knee to wall test) was increased following a bout of self-

myofascial release. However, there was no difference observed between the 

warmup group and the foam rolling group. This is in line with a recent systematic 

review and meta-analysis that looked at foam rolling and stretching on physical 

performance (Konrad, Tilp and Nakamura, 2021). The overall effect of foam rolling 

(pre to post or post to control) was 2.19%, compared to 1.11% increase following a 

single bout of static stretching. In a comparative study, Behara and Jacobson (2017) 

reported no differences in performance variables (peak power, mean power, peak 

velocity or mean velocity) following the foam rolling intervention. Similarly, Grabow et 

al. (2018) showed that a bout of roller massage increases range of movement, but 

has no significant effect on drop jump performance. Practically, foam rolling appears 

to be non-detrimental to acute performance across a range of participants and 

outcome measures. 

 

This article was cited by Wang and colleagues who compared the results to their 

findings of a vibration foam rolling on athletic performance in tennis players (Wang et 

al., 2022). However, their study only incorporated 5 min of jogging as the warmup at 

a self-selected pace. This article has also been cited 9 times in international, peer 

reviewed journals. 

 

3.1 Implications for future research 

 

The reliability of the Run Rocket opens the opportunity to investigate how this 

equipment could be used in a strength and conditioning setting. For example, the 

comparison between other methods of sprint training and this type of resisted sprint 

training for acute and longitudinal studies. Furthermore, as demonstrated in Study 2, 
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there is scope to develop this methodology to investigate different loads and PAPE 

responses. One major implication across the studies has been the individual 

responses to conditioning activities. To mitigate these responses, the use of the 

smallest worthwhile change (SWC) is recommended. In addition to the use of 

statistical tests, confidence intervals and effect sizes, the SWC may help to 

contextualise the physiological meaning of the intervention across a range of 

participants (Marocolo et al., 2019). However, it is acknowledged that there is a lack 

of consensus around the use of SWC and by what factor the between-subject 

standard deviation is multiplied. Marocolo et al. (2019) suggests that multiplying by 

0.2 is suitable for participants with a high level of fitness, whereas 0.6 could be used 

for both high and low level participants. There is evidence from this body of literature 

to support this heterogeneity, and this has been linked to a number of factors, 

including strength levels and the balance between the conditioning activity and 

fatigue. If acute performance enhancement is to be used, then it should be 

prescribed by an individual response basis. The type or conditioning activity may 

also play a role in the effectiveness of this training method. 

 

3.2 Conclusion 

 

This body of work contributes to the field of applied exercise science in that acute 

performance enhancement is not straightforward. In fact, the type of conditioning 

activities and the timing of them play an important role in them being effective, with 

the results being highly individualised. The first study showed that novel resisted 

sprint equipment is highly reliable over short distances, those seen in team sports. 

The use of this equipment in the second study did not elicit a performance 

enhancement for recreationally active participants. However, further studies need to 

identify best practice for the use of resisted sprinting as a conditioning activity. 

Studies 3 and 4 may have cast doubt over whether foam rolling or accentuated 

eccentric loading can contribute to acute performance enhancement, despite the 

popularity of use. However, the latter may provide some stimulus for power 

development. 
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