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1. [bookmark: _Toc833857391][bookmark: _Toc2122591214][bookmark: _Toc981670811]Abstract 

Background: Soft tissue release (STR) is one of many massage techniques that is used by therapists to identify and address areas of tension or restrictions within the soft tissue. It is said that STR can improve range of motion (ROM) and enhance overall function. However, there's lack of research exploring the effects of STR on performance, therefore this study aims to examine whether STR influences balance and power and whether there’s a difference between active and passive STR techniques. 
Procedure: A total of sixteen participants were randomly allocated into two groups. Both groups performed two tests, star excursion balance test (SEBT) for balance and triple hop test for power. Next, the participants received fifteen minutes of STR treatment. Group A (n=8) received passive STR while Group B (n=8) received active STR treatment. The final step was to retest the two groups with both tests (star excursion balance test and triple hop test).
Results: Both active and passive STR techniques proved to significantly improve balance and power. Performance in SEBT and Triple Hop test performance were greatly improved by active STR across all measured directions. To specify, right side performance alongside explosive power (Triple Hop) showed the biggest improvements. To compare with passive STR, this intervention showed a stronger effect on balance-related movements (left, left/up, right/up). 
Conclusion: According to the primary findings, passive STR affects neuromuscular control and balance, whereas active STR is more successful at enhancing lateral and explosive movements. When combined, these methods may help achieve peak performance, reduce the chance of injury, and be beneficial during rehabilitation.







2. [bookmark: _Toc96001790][bookmark: _Toc1497296262][bookmark: _Toc1059493844]Introduction 
Massage has been practiced worldwide for thousands of years and is seen as an integral part of sport preparation, conditioning and recovery (Dakić et al., 2023). Massage is used by athletes to aid recovery and warm up before competition, match day or a workout session (Davis, Alabed and Chico, 2020). Pre-event massage is frequently used to help athletes feel mentally and physically prepared. Pre-event massage effects include hyperemia and the delivery of oxygenated blood to the target muscles (Tessier, 2005). It is said that exercise performance is aided by blood flow to muscles, which speeds up the delivery of oxygen, raises blood pH and muscle temperature, improves the delivery of protein and other nutrients as well as aid in the removal of waste products (Moran, Hauth and Rabena, 2018). Gasibat and Suwehli, (2017) states that through applying mechanical pressure to the targeted muscle, tissue adhesion is reduced, and it is through mobilising and elongating adhered or reduced connective cells that can increase muscle-tendon compliance. As a result, the muscle-tendon unit becomes less rigid. 
[bookmark: _Int_jHNTS1gs]Soft Tissue Release (STR) is one of many massage methods that is often used with the aim to release soft tissue by locking on certain points, followed by stretching and offers a way to manipulate deep tissues across the entire joint range of motion (Micklewright, 2009). The locking phase encourages to remove shortened muscle fibers and adhesion between muscle groups, while the stretching phase will help with muscle stiffness (Kushartanti and Ambardini, 2020). Patients are instructed to move their joints in accordance with their range of motion (ROM), as well as in accordance with their pain and stiffness in terms of both speed and breadth (Kushartanti et al. 2019).
To be able to perform, both in sport and day-to-day, dynamic balance, strength and power are key. Balance is all about maintaining the position of the body’s center of gravity vertically over the base of support and depends on quick, constant feedback from the vestibular, somatosensory, and visual systems as well as smooth, well-coordinated neuromuscular movements (Nashner, 2014). When people think of balance, many think of standing in one position such as standing on one leg, this is called static balance. However, balance is required to perform daily life tasks and essential in performance, called dynamic balance, that’s considered the maintenance or recovery of balance in response to internal or external disturbances (Ringhof and Stein, 2018). The ability to complete a task while retaining or regaining a stable position or the capacity to maintain or regain balance on an unstable surface with little unnecessary motion are two examples of dynamic balance (Hrysomallis, 2012).
[bookmark: _Int_b9fTnsKe]It has been suggested that balance training encourages the neuromuscular processes that strengthen active joint stability by causing agonist and antagonist muscles to co-contract. Because of the increased stiffness, there is less displacement of the joints, which lessens the strain on the joint structures (Beynnon et al. 2006). Evidence shows that ankle or knee injuries in team football (Mohammadi, 2007), volleyball (Verhagen, Beek and Mechelen, 2004) and recreational athletes have significantly decreased as a result of multifaceted intervention studies that have included balance training in addition to jumping, landing, and agility exercises (Hung, 2015).  
From early childhood to old age, the majority of everyday physical activities depend on the ability to balance. A sign of healthy ageing, balance ability is linked to falls, disability, poor quality of life and early death in middle and later life (Odasso et al. 2021). The World Health Organization estimates that half of people over 80 and one-third of people over 65 fall every year (Kalache et al. 2007). Recent physical activity guidelines recommend that adults 65 and older engage in regular strength and balance training exercises, demonstrating the widespread recognition of the importance of balance (Blodgett et al. 2022). 
Alongside balance, muscle strength and power are crucial health and skill-related aspects of physical fitness that must be adequately developed throughout life in order to successfully perform both in sports and daily activities without suffering injuries and falls (Muehlbauer, Gollhofer and Granacher, 2015). Skeletal muscle strength and power are functionally important and are key determinants of adverse outcomes. Take sport as an example,. mMany sports demand a high level of physical fitness with athletes engaging in frequent bursts of high-intensity activity that include running, jumping, tackling, and physical collisions. Further, iIt i’s important to also consider that many movements are performed unilaterally or with weight transferred from one leg to another such as running, change in direction, pivoting, kicking, walking up stairs and more (Zhao et al. 2023). 
The literature states that massage has been found to increase parasympathetic activity (Isar, Halim and Ong, 2022), enhancement of various psychological states such as stress, anxiety and fatigue perception (Wiewelhove et al. 2018), increase of range of joint movement and reduced muscle stiffness (Inami et al. 2024). Park et al. (2017) examined the effect of calf muscle massage on ankle flexibility and balance. After 5 minutes of effleurage, petrissage and friction were applied to both calf muscles, the results showed a statistically significant difference on both sides.
As described above, previous studies have indicated that massage has positive effects in improving multiple factors, yet STR technique is still debated and therefore, the aim of this study was to assess the immediate effect of STR on power and functional performance alongside dynamic balance ability.









[bookmark: _Toc208466115][bookmark: _Toc1045774557][bookmark: _Toc1876686381]3. Literature Review 
[bookmark: _Toc1750283300][bookmark: _Toc154722223][bookmark: _Toc1848204419]3.1 Understanding the myofascial system 
Finding the myofascial system's conceptual meaning is crucial for a more comprehensive understanding of how STR affects the human body and how it can impact an individual's performance. Hence, research by authors such as Weerapong et al. (2012) has separated the potential impacts of this kind of intervention on the human body into four groups: psychological, neurological, physiological, and biomechanical. The musculoskeletal system is made up of soft tissues, which include skeletal muscles and connective tissues including ligaments, tendons, and fascia, in addition to bones and joints (Sanderson, 2021). The definition of fascia is a structure made up of dense, flexible connective tissue (França et al. 2024). Its composition includes collagen in the basal region and extracellular matrix, which may also include adipose tissue components (Fede et al. 2022). 
This structure creates a cooperative relationship between connective tissues, establishing a dynamic of movement and functionality in the muscular system (Schleip et al. 2019). All of the body's muscles and organs are encased, supported, and packaged by fascia. It keeps various muscles apart while still enabling them to glide next to one another. Blood vessels, lymphatic vessels, and nerves all have passageways through the fascial planes. Therefore, fascia is essential for preserving muscle health. Performance will be impacted by the loss of elasticity that results from tearing or overstressing the fascia, which will create and sustain chronic tissue congestion (Sanderson, 2021). 

[bookmark: _Toc1044033132][bookmark: _Toc449754885]3.1.1 Muscle activity 
Muscle-tendon unit conformity is evaluated biomechanically using three primary metrics: stationary joint end range of motion, powerful active stiffness, and dynamic passive stiffness (Inami, et al. 2024). Furthermore, a number of mechanoreceptors found in the fascia are essential for proprioception (Yana, Farhoomand and Güneş, 2025). Myofascial alterations and muscle tension, which are frequently seen in team sports, are major causes of athletes' decreased range of motion, which raises their risk of suffering from muscle injuries. Thus, maintaining and restoring range of motion is crucial to reducing injury risk and enhancing performance (Yamauchi et al.2016). 
Muscle properties like fascicle angle, volume and thickness are highly correlated with power and strength (Zwaard et al. 2018). To focus on basic functional movements such as walking and running, the calf muscles, divided into the gastrocnemius and soleus muscles, are essential for the drive during plantar flexion which generates the force to push off the ground and moving forward during these movements (Lee et al. 2022). The muscles of the gastrocnemius are superficial calf muscles that cover the ankle and knee joints. Additionally, they are believed to contribute to the stability of the knee joint during the various lower extremity movements (Li et al. 2002). The soleus muscle works in tandem with the gastrocnemius muscle to support jumping, quick motions, and other weight-bearing exercises. The fascial connections between the muscles accomplish this. Thus, healthy fascial movement and the cooperation of muscles and fascia result in optimal function (Huang et al. 2021).
The fascia of both these muscles forms a powerful tendon called the Achilles tendon, that’s known as the largest and strongest tendon in the body (Muraoka, Muramatsu, Fukungaga, et al. 2005). The structure of the tendon is springy and elastic to absorb shock, rebound and transform energy into propulsion (Sugisaki et al. 2011). This muscle-tendon unit is known as the primary ankle plantarflexion muscles (Crotty, Furlong and Harrison, 2023). 


[bookmark: _Toc1663942055][bookmark: _Toc199953572]3.1.2 Movement strategy 
Literature have evaluated the functional importance of the plantarflexion muscles and is reported that it is’s these muscles that contribute most to sprint acceleration, and of the lower-extremity joints, the ankle produces the most positive work during acceleration (Schache et al. 2019). Additionally, research indicates that these muscles play a significant role in jumping, landing, direction changes, and deceleration (Losier et al. 2023). For example, in football, ankle and calf flexibility is associated with dynamic balance capacity, a critical factor influencing agility, ball control, speed, and kick accuracy (Huang et al. 2021). Farris et al. (2016) examined the role of plantar-flexion muscles in vertical jumping. The findings showed that both gastrocnemius and soleus used their series elastic elements' (SEEs') stretch and recoil in a catapult-like manner, which was thought to maximise ankle joint power and serve as key movers of the joint, which is crucial for jumping power release. In response to this catapult mechanism, the contractile elements work slowly to stretch the series elastic elements (SEEs) before movement begins. The SEEs then recoil quickly to create rapid movement and exert more force on the body than the contractile elements could (Roberts and Azizi, 2011). 
For humans, landing manoeuvres are essential, especially when participating in sports. The ability to successfully land from a variety of heights, frequently on one leg, is necessary for many popular sports, such as basketball, football, and others (Maniar et al. 2022). Significant demands are placed on the lower limbs during these landing maneuvers in order for them to release kinetic energy when they hit the ground. Vulnerable tissues, such as joint structures like ligaments and cartilage, may be subjected to high mechanical demands during landing if efficient energy dissipation techniques are not used, possibly putting them at risk for mechanical damage and injury (Yeow, Lee and Goh, 2011). Watanabe et al. (2018) emphasises that controlling movement and preserving balance depend heavily on the ankle plantar flexion muscles. Ankle flexibility and dynamic balance capacity are related, which is an important factor in performance (Huang et al. 2021). 
Alongside landing manoeuvers, many field of sports, such as rugby and football, require the ability to change direction. For instance, Gil et al. (2020), discovered that football players perform an average of 471 turns and change of directions every game with notable variations among positions. Cutting and changing direction ability has also been effectively utilised in talent identification testing batteries to distinguish between elite and sub elite players (Deutsch et al. 2024). Collectively, these modelling studies suggest that plantar flexor power and strength could be critical attributes for sports performance.


[bookmark: _Toc1759482333][bookmark: _Toc1095838447]3.2 Soft tissue release effects on musculoskeletal structure and functions
Soft tissue release (STR) offers benefits such as improved flexibility, reduces the discomfort caused by tense muscles, releases pressure from related joint structures, and aids in maintaining or enhancing range of motion in a joint (Johnson, 2009). An essential component of healthy human function is muscular flexibility. Reduced flexibility has been demonstrated to greatly impair a person's level of function and predispose them to a number of musculoskeletal overuse injuries (Khan, Patel and Limbani, 2021). A common hypothesis is that muscular tightness is a risk factor for the onset of a muscle injury (Tahir, 2021). The dynamic nature of STR makes it possible to quickly alleviate common soft tissue dysfunctions like hypertonicity, scar tissue adhesions, and lesions. It is claimed to work well in conjunction with other physical therapy techniques and to quickly and permanently improve a variety of chronic pain patterns (Sanderson and Odell, 2014).


[bookmark: _Toc1728293147][bookmark: _Toc1653363567]3.2.1 Physiological advantages 
STR offers every physiological advantage of conventional massage. Increased lymphatic and venous drainage can result from this massage (Mauntel et al. 2014). Interstitial pressure rises during and after massage, making it easier for fluids to be absorbed and allowing new blood to flow into tired or injured areas (Kim, Kim and Hwang, 2024). It is possible to mobilise adhesive tissue and break up scar tissue into smaller pieces so that lymphatic absorption and phagocytosis can take place. STR can increase collagen suppleness and lengthen muscle fibres (Sanderson, 2021). These benefits are achieved through gradual, continuous pressure to restricted fascial layers, using knuckles, elbows, or other tools, practitioners slowly sink into the fascia with a few kilograms of force applied to gain the tension and stretch elements to the fascia (Stanek, Sullivan and Davis, 2018). Lawate and Dabshede, (2024), found that STR improves calf muscle flexibility in collegiate amateur football players more effectively than passive stretching. These findings demonstrate the potential advantages of adding STR techniques to athletic training and rehabilitation regimens in order to increase flexibility, which may help football players perform better and sustain fewer injuries. STR treats scarring or damage in the fascia brought on by immobility, inflammation, trauma, or overuse. By applying pressure to the muscles, this therapy changes the length of the fibres and raises the temperature of the fascia. Increased elasticity of the tissue promotes more mobility within the fascia, avoiding adhesions and restrictions (Huguet et al.  2018). Additionally, STR increases blood flow, which makes it easier to remove waste and deliver nutrients, reducing adhesions and supporting healthy fascial function (Agarwal et al.,2024). Nevertheless, most of these mechanical mechanism theories have been criticised because it is argued that most tissues require pressures that are higher than their typical physiological ranges in order to promote deformations in the tissues (Weerapong, Hume and Kolt, 2005). Researching these mechanisms in greater detail, suggests that the different layers of fascia, which normally glide in relation to one another, will change in ways that make them stick to one another (França et al. 2024). However, it is proposed that moving the affected body part through its entire range of motion while under traction releases these fascial adhesions (Hedley, 2010).



[bookmark: _Toc1295062200][bookmark: _Toc907922946]3.2.2 Neuromuscular control

The foundation of human movements is the complex motor unit known as the musculoskeletal kinetic chain (Dischiavi et al. 2018). The coordinated activation of body segments known as the kinetic chain places the terminal/distal part at the correct time, in the correct position, and at the ideal speed to carry out the necessary athletic activity (Almansoof, Nuhmani and Muaidi, 2023). Balance is a key component in performance and given their efficacy in promoting and regaining neuromuscular control, various forms of balance exercises have drawn a lot of attention as ways to help individuals prevent injury, regain physical ability in rehabilitation programs, and improve physical performance (Zech et al. 2010). The human body relies on the intricate coordination of numerous dynamic systems, the neuromuscular and sensorimotor control system to perform complex tasks. The mechanism includes kinetic energy that transfers across the body that activates the neuromuscular coordination of the body's segments that enable sequential movements (Almansoof, Nuhmani and Muaidi, 2023). It has been suggested that proprioception, balance, and neuromuscular control are inherent risk factors for non-contact ankle injuries (Correia and Torres, 2019). Poor single-leg balance, laxity of the ankle joint, and decreased ankle plantar flexion were more common among professional basketball and soccer players who had previously experienced an acute or recurrent lateral ankle sprain however, it was not possible to determine whether these deficiencies existed prior to the injury in that study (Halabchi et al. 2016). It has been reported from various authors that changes in proprioception and neuromuscular control can be responsible in reducing sport injury risks alongside enhancing functional performance post injury (Attar et al. 2022), (Vasconcelos et al. 2018). According to Sur et al. (2024), STR can affect sensory receptors in muscles and fascia, which could change how the neuromuscular system works, that can result in changes to muscle tone, motor control and neuromuscular coordination. By stimulating the mechanoreceptors in the fascia, STR can lead to a reflexive relaxation of muscle fibres. To support this, Cathcart et al. (2019) also reports that STR can reduce muscle imbalances and enhance neuromuscular function, that may impact the proprioceptive feedback loop, improving the body's awareness of its spatial orientation and movement patterns.




[bookmark: _Toc773662652][bookmark: _Toc14263379]3.3 Current literature 
Numerous soft tissue manual therapies have been developed and is growing in popularity to treat fascial restrictions. Alongside rehabilitation, athletes, sports medicine clinicians, and strength and conditioning specialists frequently employ these manual therapies to enhance muscle function and ROM (Maunetl, Clark and Padua, 2014). It is believed that injury risks are reduced when movement efficiency is increased (Wilczyński, Zorena and Ślęzak, 2020). Positional release therapy (PRT), active release technique (ART) (Khan, Bhoomika and Limbani (2021), and trigger point pressure release (Grieve et al. 2011) are common non-invasive therapies utilised by athletes, clinicians, and strength and conditioning specialists. Khan, Bhoomika and Limbani (2021), found that a single session of active soft tissue release technique was more effective than a muscle energy technique (MET) to improve hamstring flexibility and ROM. Hyperirritable or painful spots within taut bands of skeletal muscle or fascia are known as myofascial trigger points, and myofascial trigger point release has been developed as a treatment through applying digital pressure to inactivate a trigger point (Pavón et al. 2022). A pilot randomised controlled trial studied the immediate effect of soleus trigger point pressure release on restricted ankle joint ROM and identified an immediate significant improvement in ankle ROM (Grieve et al. 2011). Self-myofascial release (SMR) methods have been developed from myofascial techniques. Using foam rollers, tennis balls, or other self-administered treatment methods, self-myofascial release techniques involve the patient applying pressure to specific myofascial structure areas. A study conducted by Philips et al. (2021) looked at how various SMR durations affected athletic performance metrics. The impact on vertical jump power was especially interesting as extended SMR had a detrimental effect on performance. Additionally, they discovered that after SMR, knee joint ROM improved, but agility performance and ankle joint ROM were not significantly affected. To summarise, myofascial techniques is a popular topic within literature however, there’s lack of research on the STR technique and its effects on performance. Therefore, the aim of this study was to examine if STR massage influences balance and power.










[bookmark: _Toc102687129][bookmark: _Toc1270400357]4. Aims
Numerous body massage techniques have been created over time to address fascial restrictions and enhance muscle function, ROM, and other aspects of physical fitness. Beginning with the idea that there is a decreased risk of injury when movement is more efficient, sports medicine physicians, strength and conditioning experts, and athletes frequently use soft tissue techniques to enhance overall physical performance. To accomplish this, one must understand the most efficient method of treatment. Pain relief, reduced fascial tension, and increased range of motion are some benefits of STR, however the aim of this study was to see if the STR technique influences performance, specifically power and balance. An additional aim was to examine if active STR would be more effective than passive STR, or vice versa. 


[bookmark: _Toc1503106935][bookmark: _Toc869849831]4.1 Hypothesis
· STR treatment will positively influence both power and balance.
· Null hypotheses: There will be no difference between active and passive STR with regards to effectiveness. 










5. Methods
[bookmark: _Toc1585427946][bookmark: _Toc1629739959]5.1 Research design
This study aimed to assess the effects of STR on balance and power through quantitative research as this design is a methodical approach to gathering and analysing quantifiable data. In addition, it has a statistical mechanism to analyse quantitative data, and its primary objective is to quantify a hypothetical situation, like my research question (deductive reasoning) (Ali, 2021).

[bookmark: _Toc1693217458][bookmark: _Toc1592754407]5.2 Participants
Under convenience sampling, sixteen individuals including both male and female, gave their written informed consent to participate (Appendix 1). An ethical approval was granted by the department for Sport and Healthy Living at University of Wales Trinity St David (UWTSD). Every participant was over the age of eighteen and engaged in physical activity. A health screening questionnaire (PARQ) was used to determine that the subjects had not experienced any injuries for six months prior to testing (Appendix 2). Having no impairment or ongoing complaint that could be thought to restrict performance on baseline or follow-up testing was considered injury-free. Before each test session, subjects were instructed to avoid vigorous lower-body exercise for 48 hours. This information was in the consent form. 

[bookmark: _Toc1980964317][bookmark: _Toc529576111]5.2.1 Inclusion and exclusion criteria 
Inclusion criteria:
· Aged 18 or above 
· Gender: both (male and female)
· Healthy subjects (nothing identified on PARQ)
Exclusion criteria:
· History of any injury that would be aggravated by the testing 
· History of lower limb injury in the past six months
· Any open wounds on the calf muscle
· Unwilling to the sign informed consent form 
[bookmark: _Toc312608624][bookmark: _Toc1970548963]5.3 Procedure
The testing was will be done at the UWTSD in the Parry bloc as the facilities and resources are already there. A total of sixteen participants were randomly allocated into two groups. Both groups performed the warmup followed by the two tests, star excursion balance test and triple hop test. Next, the participants received fifteen minutes of STR treatment. Group A (n=8) received passive STR while Group B (n=8) received active STR treatment. The final step was to retest the two groups with both tests (star excursion balance test and triple hop test). 


[bookmark: _Toc901335719][bookmark: _Toc888717632]5.3.1 Warm up
Before testing, a five-minute stationary bike warm-up was performed, followed by ten bipedal squats, ten right/left lunges, ten bipedal vertical jumps, ten bipedal horizontal jumps.  To be more test specific, five vertical and horizontal jumps were performed to familiarise the participants to explosive power prior testing (Ricupito et al. 2025).


[bookmark: _Toc1500684136][bookmark: _Toc679868887]5.3.2 The Star Excursion Balance Test (SEBT)
The Star Excursion Balance Test (SEBT) is a functional test that was first described by Gray and was inspired by lower limb rehabilitation exercises (Gribble, Hertel and Plisky, 2012). Since its creation, the SEBT has been widely discussed in scientific journals and tested for its capacity to (a) evaluate lower limb dynamic postural control, (b) clarify functional deficiencies during the return to sport phase, and/or (c) identify people who are at risk for further injuries as part of their systematic review (Picot et al. 2021). The participants performed without shoes and dressed in non-restrictive clothing. Their hands were placed on their hips while standing on one foot in the middle of the star. After that, they returned to the starting position after reaching as far as they could in a single direction with one foot and lightly touching the line in each direction. The location on the line that the subject reached was marked down by myselfthe lead researcher. If at any point the participant lost balance, the foot made an excessively heavy touch, or the participant was unable to return to the starting position, the trial was deemed invalid (Picot et al. 2021). The SEBT test consists of eight measurements, however I only asked the participantsparticpants were only asked to perform five reaches out of the eight, (left, left/up, upwards, up/right, right) due to time constraints. This protocol, which was based on the findings of Hertel et al., (2000) had participants complete six practice trials in each direction before moving on to three measured trials (Hertel et al., 2000). Since scores stabilised and the longest excursion distance occurred from trials seven onwards, Hertel and colleagues concluded that this number of practice trials was required because they observed significant learning effects from trials one through six during testing. However, this will be discussed in the limitation section. The five measurements that were chosen for the testing were the forward half of the SEBT that analysed limb asymmetry and were movements essential for performance such as cutting, change in direction, sprinting, jumping and single-leg stability. 

[image: ]
Figure 1 – Picture A showing the up-reach direction and picture B demonstrating the right reach direction of the SEBT (Munro and Herrington, 2010).


[bookmark: _Toc1333003052][bookmark: _Toc517253406]5.3.3 Triple hop test (explosive power)
The participants started by placing their toe on the marked starting line while standing on the designated test leg, that being their single leg dominant standing leg. To reduce contralateral propulsion, the hip of the free leg was flexed at a 90° angle. In order to minimise the amount of time that they spent in contact with the ground, participants were instructed to use an arm swing to hop forward as far as they could, landing on the same leg before immediately launching themselves forward into each subsequent hop. Sticking the final landing and maintaining their position for two seconds without letting any other part of their body touch the ground were requirements for the participants. The distance travelled from the start line to the heel was measured to the closest 0.1 cm, two trials were performed (Lloyd et al. 2020).


[bookmark: _Toc920431063][bookmark: _Toc1248583529]5.3.4 STR technique 
On the treatment table, the participants were told to lie prone with their feet off the end, with the knee positioned in a fully extended position. Fifteen minutes of STR were conducted on the lateral and medial sides of the Achilles tendon, whilst also targeting the musculotendinous junction. To alleviate superficial restrictions, the knuckles were used to apply broad strokes, followed by the thumb to apply more targeted strokes to any restrictions found. Strokes were applied to the tissue at a 45° angle, applying pressure from the distal to the proximal end. Participants were instructed to provide constant feedback to ensure comfort and manage the treatment intensity. All participants received the treatment from myself the lead researcher (Stanek, Sullivan and Davis, 2018), (Kushartanti and Ambardini, 2020).  

Active STR
For active STR, the tissue was locked, and the subject was instructed into the proper motion to lengthen the fibres. As active STR involves the participant more, the participant could move within their comfortable range and gained control during the release phase. In order to improve proprioception from the muscle spindles, stretch receptors, and fascial proprioceptors, active STR required the participant to actively participate throughout the treatment. Any rehabilitation must involve the nervous system, and therefore active STR combined the need for movement alongside manual therapy.

Passive STR
In passive STR, the limb was manipulated by the therapist, and the tissues were locked to create the stretch through the ROM. Communication was key to achieve a pain free ROM throughout the treatment. 

[bookmark: _Toc960947068][bookmark: _Toc1798750307]5.4 Ethics
The research study was introduced to the participants in this study through a consent form that provided an overview of the research project, including the title, goals, and assurances regarding the confidentiality of the participants' information. Every participant provided their consent, and their consent was ensured throughout the whole study. Their privacy was preserved by only using their information for research and by using individual letters in place of their names to make all participants anonymous (SST, 2012). I informed each participant that their data and information will be deleted and not used if they decide to withdraw from the study at any point before data analysis. Every piece of information was stored on a password-protected laptop to avoid loss or unauthorized access. Priority was given to their safety; I ensured that each participant was aware of the testing and what I was asking them to do, and that none of them had any past or current injuries that could be aggravated.

[bookmark: _Toc1354389314][bookmark: _Toc592708810]5.5 Data analysis
To examine the effects of both Active and Passive STR treatment on functional performance, balance and power, a paired-sample t-test was performed for each movement direction in the SEBT and triple hop test (Appendix 3 and 4). Effect sizes, which show the size of improvements, were measured using Cohen's d. An independent t-test was measured to determine whether there was a significant difference between the means of Active and Passive STR intervention (Appendix 5). The software that was used was Microsoft Excel to organize the data in a spreadsheet format, that was then transferred into SPSS Statistics software where the data analysis took place (paired and independent t-tests) (IBM SPSS Statistics, version 29). 


















[bookmark: _Toc982740122][bookmark: _Toc2019316906]6. Results
The staticialstatical analysis of lower limb power/coordination (assessed by the Triple Hop test) and dynamic balance (assessed by SEBT) both improved statistically significantly as a result of the active STR intervention as shown from Table 1. The results of all tests demonstrate statistically significant improvements (p <.05), suggesting that the active STR intervention improved balance and functional performance. This highlights that the differences in performance before and after the intervention are therefore unlikely to have been the result of chance, and the intervention had a significant impact. For the different SEBT directions and Triple Hop Test, Cohen's d values fall between 1.228 and 2.340, which are regarded as large effect sizes. This indicates that performance improved as a result of active STR, emphasising that the improvement is also practically important alongside statistically significant. To examine the results, the right direction improved more in absolute terms (16.50cm) compared to the left (12.38cm), yet the left direction had a larger effect size (Cohen's d = -2.105 vs. -1.848).

Table 1 - StatiticalStatistical analyisanalysis of Star excursion and Triple hop before and after active STR
	
	Before (cm)
	After (cm)
	t
	df
	sig
	Cohens-d

	Left
	74.25 ± 8.11

	86.63 ± 11.58
	-5.954
	7
	<.001
	-2.105

	Left/up
	71.62 ±10.54
	79.00 ± 12.12
	-4.392
	7
	.003
	-1.553

	Up
	69.26 ± 5.41
	77.76 ± 6.70
	-4.741
	7
	.002
	-1.676

	Right/up
	65.13 ± 5.20
	77.13 ± 7.12
	-3.474
	7
	.010
	-1.228

	Right
	66.50 ± 11.3
	83.00 ± 12.32
	-5.227
	7
	.001
	-1.848

	Triple (m)
	3.70   ± 0.86
	4.36   ± 0.99
	-6.619
	7
	<.001
	-2.340




Similarly, according to the analysis, passive STR is a very successful intervention for enhancing functional performance and dynamic balance (Table 2). It is confirmed by all p-values (<.05, most <.001) that the passive intervention was also effective and that these changes are not the result of chance. The Cohen's d values, which range from 1.682 to 2.662, show large effect sizes for every test. According to the Triple Hop test, this indicates that the intervention significantly improved lower limb performance as well as balance, as determined by the SEBT. To examine the results further into detail, the left direction (+12.38 cm) showed the biggest improvement in SEBT, compared to the upward improvement that shows as the least significant (+7.62 cm). The Triple Hop Test revealed a significant 0.40-meter increase (31 to 0.71m), suggesting increased explosive power post passive STR treatment. 

Table 2 - StatiticalStatistical analyisanalysis of Star excursion and Triple hop before and after passive STR 
	
	Before (cm)
	After (cm)
	t
	df
	sig
	Cohens-d

	Left
	70.88 ±6.89
	83.26 ± 10.08
	-7.417
	7
	<.001
	-2.662

	Left/up
	65.13 ± 5.08
	75.75 ± 6.04
	-7.451
	7
	<.001
	-2.634

	Up
	63.38 ± 5.48
	71.00 ± 6.00
	-5.086
	7
	.001
	-1.798

	Right/up
	59.00 ± 6.95
	67.88 ± 8.27
	-7.102
	7
	<.001
	-2.511

	Right
	70.25 ± 8.78
	79.00 ± 7.60
	-4.757
	7
	.002
	-1.682

	Triple (m)
	3.31   ± 0.47
	3.71   ± 0.47
	-5.657
	7
	<.001
	-2.000



When comparing Active and Passive STR statistically, it was found that Active STR significantly improved the Right/Up direction of the SEBT (p = 0.031, d = 1.199), indicating improved dynamic stability in that movement plane. Furthermore, improvements in the up direction were nearly significant (p = 0.052, Cohens d = 1.062), suggesting that Active STR may be advantageous for upward reach. However, the differences between Active and Passive STR were not statistically significant (p > 0.05) for the Triple Hop Test and other SEBT directions (Left, Left/Up, and Right), indicating that both techniques were equally effective in these domains. Although both interventions enhanced performance overall, Active STR demonstrated a notable advantage in specific movement directions, especially for upward reach and right-side stability.




Table 3 - StatistialStatistical analyisisanalysis of both active and passive STR
	
	Active (cm)
	Passive (cm)
	t
	df
	sig
	Cohens-d

	Left
	86.62 ± 11.58
	83.25 ± 10.08
	0.622
	14
	0.544
	0.311

	Left/up
	79.00 ± 12.12
	75.75 ± 6.04
	0.679
	14
	0.508
	0.339

	Up
	77.75 ± 6.70
	71.00 ± 6.00
	2.124
	14
	0.052
	1.062

	Right/up
	77.13 ± 7.12
	67.88 ± 8.27
	2.397
	14
	0.031
	1.199

	Right
	83.00 ± 12.33
	79.00 ± 7.60
	0.781
	14
	0.448
	0.391

	Triple (m)
	4.31 ± 0.98
	3.71 ± 0.47
	1.566
	14
	0.140
	0.783



















[bookmark: _Toc765365591][bookmark: _Toc324072465]7. Discussion
The aim of this study was to analyse if STR influenced functional performance, dynamic balance and explosive power, measured by the SEBT and Triple Hop Test. The findings show that after the interventions, there were notable improvements in the Triple Hop test and all tested SEBT directions. Key findings from Ttable 1 tell us that in every measured direction, the SEBT results demonstrated a statistically significant improvement. The lLeft (lateral) direction showed the greatest improvement (p <.001, Cohen’s d =-2.105)(p <.001, Cohen's d = -2.105), suggesting a significant effect size. Significant improvements were also seen inin the Up (anterior) direction (p =.002, Cohen's d = -1.676) a the r Right (medial) direction (p <.001, Cohen’s d = -1.848)p =.001, d = -1.848). These results imply that active STR improved balance and reach ability unilaterally t, that also suggests enhanced proprioception, neuromuscular activation, and ROM. Additionally, there was a significant improvement in the Triple Hop Test (p <.001, Cohen's d = -2.340), which indicated improved lower limb explosive power. This represents that active STR increased muscle extensibility and force generation, that are essential for explosive movements, as shown by the increase in hop distance. 
[bookmark: _Int_hwoTFzZp]Table 2 examined the effects of passive STR on SEBT and Triple Hop test. All performed and measured directions in SEBT also showed significant improvements. Similar to active STR intervention, the left reach direction appeared with larger effect sizes (p <.001, Cohen's d = -2.662). Likewise, the Triple Hop Test showed a significant increase in lower limb power (p <.001), Cohen's d = -2.000). Interestingly, SEBT performance improvements were marginally larger in some directions compared to post active STR, especially in the left and left/up directions. This could suggest that passive STR increases ROM and movement efficiency by successfully reducing muscle and fascial tightness. Nonetheless, the Triple Hop Test performance was less in contrast to active STR which implies that active STR might effectively promote neuromuscular activation and force generation. 
However, Table 3 compared active and passive STR through an independent t-test and found that the only difference is that active STR treatment had a stronger effect on the SEBT in the directions of Up (p = 0.052, Cohen's d = 1.062) and Right/Up (p = 0.031, Cohen's d = 1.199).  No significant difference was showed in the Triple Hop Test and therefore these findings imply that although both methods successfully improve power and balance, active STR might be more effective for motions needing multidirectional control and explosive power. 
These results are consistent with earlier research showing how a STR massage enhances muscle function, joint mobility, and functional movement patterns. A common hypothesis is that muscular tightness is a risk factor for the onset of a muscle injury (Kage and Ratnam, 2014). Nagarwal et al. (2010) therefore states that a key component of typical human function is muscular flexibility and has been demonstrated that a lack of flexibility can affect an individual's level of function and performance. Maghade and Rao, (2018) report that STR has three objectives that include restoring free and smooth movement of soft tissue, release any trapped nerves, and lymphatics whilst restoring optimal texture alongside resilience to better function of soft tissues which potentially explains the improvements in this study. Both results post active and passive STR interventions support the theory in literature that this massage technique is to break down scar tissue adhesions, allowing the muscle to fully lengthen and regain its flexibility for functional use and performance (Huguet et al. 2018). According to previous research, myofascial release methods like STR may improve sensorimotor control, which could account for the identified improvements. It's possible that the pressure and tactile stimulation used during the interventions activated sensory receptors, enhancing postural control and joint position sense, linked to enhanced proprioception and neuromuscular coordination (Kocakılıç and Çil, 2024). 
To summarise, both active and passive STR techniques proved to significantly improve balance, movement control and power. Performance in SEBT and Triple Hop test performance were greatly improved by active STR across all measured directions. To specify, right side performance alongside explosive power (Triple Hop) showed the biggest improvements, suggesting this intervention is a powerful tool for lateral and explosive movements. Therefore, active STR may be more effective for athletes in sports that require lateral agility or short sharp explosive movements such as football or basketball (Maniar et al. 2022). To compare with passive STR, this intervention showed a stronger effect on balance-related movements (left, left/up, right/up). This could represent enhanced neuromuscular control that is a key component in performance, various forms of balance exercises have drawn a lot of attention as ways to help individuals prevent injury, regain physical ability in rehabilitation programs, and improve physical performance (Zech et al. 2010). This leads to a suggestion that a combination of active and passive STR could result in optimal improvements in performance. 
[bookmark: _Toc1128874516][bookmark: _Toc231449954]7.1 Limitations
The results from this study clearly showed that STR massage, both active and passive technique, improves dynamic balance and explosive power, enhancing functional performance. However, it is important to recognise a number of limitations. The first limitation would be sample size, a small sample size with only sixteen participants raises the variability of results and decreases the possibility of finding a true significant difference. A larger sample size would enhance statistical reliability and the capacity to identify significant effects. Another limitation was the SEBT, with only 5 directions measured out of a possible 8 due to time limitation. Therefore, discounting 3 directions limits the SEBT's clinical relevance, sensitivity, and comprehensiveness. An additional limitation was the choice of sampling. Convenience sampling can cause errors such as sampling biases and systematic errors and therefore the p value cannot be interpreted in a meaningful way (Hirschauer et al. 2020). Convenience sampling also includes limitations such as low external validity and a lack of generalisability to the broader population (Golzar et al. 2022)


[bookmark: _Toc34273737][bookmark: _Toc1014124198]7.2 Future research
This study found immediate effects post active and passive STR on functional performance (Triple Hop) and balance (SEBT). However, this questions the duration of these benefits and therefore future research should explore the long-term effects. This study examined STR massage alone, investigating STR combined with another massage technique such as petrissage could give a clear judgment on STR outcomes alone alongside combined with another technique. Performance enhancement was the aim of this study, however considering and exploring psychological effects from this massage technique. For example, research should evaluate whether STR influences an athlete’s psychological readiness, mood and stress levels such as pre-competition or game. Furthermore, future studies should investigate the effects of STR in different populations, for example athletes and sedentary individuals, if STR benefits older adults, certain musculoskeletal pain conditions or individuals undergoing rehabilitation. This could help understand how training status, injury history or age might affect STR outcomes.





















[bookmark: _Toc564320669][bookmark: _Toc1388192065]8.Conclusion 
STR is one of many massage methods that offers benefits such as improved flexibility, reduces the discomfort caused by tense muscles, releases pressure from related joint structures, and aids in maintaining or enhancing range of motion in a joint. The aim of this study was to examine if STR massage technique influenced balance and power, and additionally if there’s a difference between active STR technique and passive STR technique and their effect on performance. Overall, the results showed that both techniques proved to be effective for enhancing dynamic balance and explosive power. This was demonstrated by significant improvements in the tests measured, these being the SEBT and Triple Hop Test. The main findings include active STR being more effective in improving lateral and explosive movements whilst passive STR influences neuromuscular control and balance. Combined, these techniques could be beneficial for optimal performance, prevent injury risk and an effective tool in rehabilitation programs to regain physical activity.
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 Appendix 1- Informed consent form 
Question: Does Soft Tissue Release influence power and dynamic balance?
Background information on the study
· Massage has been practiced worldwide for thousands of years for several purposes, such as helping with recovery, therapy, and injury rehabilitation, as well as before and during competitions. 
· Soft Tissue Release (STR) is one of many massage methods that is often used with the aim to release soft tissue by locking on certain points, followed by stretching.
· Previous studies have demonstrated that STR is one method that will reduce pain and allow realignments of joints and tendons.
· To be able to perform, both in sport and day-to-day, dynamic balance, strength and power are key- will STR have a benefit to these fitness components?
Why conduct the study?
· Does STR affect power and dynamic balance? 
· Is there a difference between active and passive STR? 
       - Active involves the patient to actively go through the motion.
       - Passive involves the therapist.
How are we going to investigate?
· 20 participants will be split randomly into 2 groups.
· Both groups will go through the order of triple hop test, SEBT test, followed by 15 minutes of STR treatment on the calf then repeat both tests (dominant leg).
· 10 of the participants’ treatment will include active STR, whilst the remaining 10 will be given passive STR treatment.
Confidentiality and withdrawal
· Anonymity: A number is used to code all data.
· Safety: All data is protected by password and digital authentication processes, following data protection protocols.
· Withdrawal: you can choose to withdraw all or part of the data relating to you; No reference is made to you in the study or future published work.
If you have any further questions, please do not hesitate to contact me: 

Principal Investigator: 
Email:
Consent form
After receiving information about the study, I wish to continue to participate in the research. Please complete the consent form below: 
I, ________________________________________________ consents to participate in the research, as required, led by Alison Connaughton.
1) I have been fully informed about the research project and discussed the research and future publication opportunities for the principal investigator.
2) I agree that an audio recording of the interviews and participation can be created or that the researcher can quote me during event observations.
3) I understand: 
        a. That I will not benefit financially, or otherwise, from participating in this research.
        b. I cannot be identified, and individual information will remain confidential.
        c. I can withdraw at any time and my data will not be a part of the study.

Signature:                                                                                                                 Date:












Ffurlflen caniatad cyfranogwr
Cwestiwn: A yw Soft Tissue Release yn gael effaith ar gydbwysedd deinamig a phŵer?
Gwybodaeth gefndirol am yr astudiaeth
· Mae massage wedi cael ei ymarfer ledled y byd ers miloedd o flynyddoedd at sawl pwrpas, megis helpu gydag adferiad, therapi, ac adsefydlu anafiadau, yn ogystal â chyn ac yn ystod cystadlaethau.
· Mae Soft Tissue Release (STR) yn un o lawer o ddulliau tylino a ddefnyddir yn aml gyda'r nod o ryddhau meinwe meddal trwy gloi ar bwyntiau penodol, ac yna ymestyn.
· Mae astudiaethau blaenorol wedi dangos bod STR yn un dull a fydd yn lleihau poen ac yn caniatáu ailalinio cymalau a tendonau.
· Mae gallu perfformio, mewn chwaraeon a chydbwysedd o ddydd i ddydd, cydbwysedd deinamig, cryfder a phŵer yn allweddol - a bydd STR yn gael effaith positif I'r cydrannau ffitrwydd hyn.

Pam cynnal yr astudiaeth? 
· A yw STR yn gael effaith ar gydbwysedd deinamig a phŵer? 
· A oes gwahaniaeth rhwng STR? gweithredol a goddefol? 
                  - Mae active yn cynnwys y claf i fynd trwy'r cynnig yn weithredol. 
                  - Mae goddefol yn cynnwys y therapydd.


Sut ydyn ni’n mynd i ymchwilio? 

· Bydd 20 o gyfranogwyr yn cael eu rhannu ar hap yn 2 grŵp. 
· Bydd y ddau grŵp yn mynd trwy orchymyn prawf hop triphlyg prawf, prawf SEBT, ac yna 15 munud o driniaeth STR ar y llo ac yna'n ailadrodd y ddau brawf (y goes dominydd). 
· Bydd 10 o driniaeth y cyfranogwyr yn cynnwys STR, tra bydd y 10 sy'n weddill yn cael triniaeth STR goddefol.


Cyfrinachedd a thynnu’n ôl 
· Anhysbysrwydd: defnyddir rif i godio’r holl ddata.
· Diogelwch: Diogelir yr holl ddata (recordiadau cyfweliadau, blogiau a nodiadau arsylwi) gan brosesau cyfrinair a dilysu digidol, gan ddilyn protocolau diogelu data.
· Tynnu’n ôl: gallwch ddewis tynnu’n ôl yr holl ddata sy’n ymwneud â chi, neu ran ohono; ni wneir unrhyw gyfeiriad atoch chi yn yr astudiaeth na gwaith a gyhoeddir yn y dyfodol.

Os oes gennych unrhyw gwestiynau pellach, mae croeso i chi gysylltu â mi:

Prif Ymchwilydd: Carrie Davies
E-bost: 2205448@student.uwtsd.ac.uk

Ffurflen gydsynio
Ar ôl derbyn gwybodaeth am yr astudiaeth, rwy’n dymuno parhau i gymryd rhan yn yr ymchwil. Llenwch y ffurflen gydsynio isod os gwelwch yn dda:

Rydw i, ________________________________________________ yn cydsynio i gymryd rhan yn yr ymchwil, yn ôl y gofyn, dan arweiniad Alison Connaughton.
1. Rydw i wedi cael gwybod yn llawn am y prosiect ymchwil ac wedi trafod yr ymchwil a chyfleoedd cyhoeddi yn y dyfodol i’r prif ymchwilydd.
2. Rwy’n cytuno y gellir creu recordiad sain o’r cyfweliadau a’r cyfranogiad neu y gall yr ymchwilydd fy nyfynnu yn ystod arsylwadau digwyddiadau.
3. Rwy’n deall:
a. Na fyddaf yn cael budd ariannol, neu fel arall, o gymryd rhan yn yr ymchwil hwn.
b. Rwy’n rhydd i dynnu’n ôl o’r prosiect unrhyw bryd ac yn rhydd i wrthod ateb cwestiynau penodol.
c. Ni ellir fy adnabod, a bydd gwybodaeth unigol yn aros yn gyfrinachol.
d. Gallaf ofyn i’r recordiad gael ei stopio unrhyw bryd a gallaf dynnu’n ôl o’r sesiwn neu’r ymchwil yn llwyr unrhyw bryd. 


Llofnod: 								Dyddiad
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Group Statistics

Std. Error
group Mean Std. Deviation Mean
left active 8 86.6250 11.57507 4.09240
passive 8 83.2500 10.06763 3.55944
leftup  active 8 79.0000 12.11846 4.28452
passive 8 75.7500 6.04152 2.13600
up active 8 77.7500 6.69221 2.36605
passive 8 71.0000 6.00000 2.12132
rightup active 8 77.1250 7.12014 2.51735
passive 8 67.8750 8.27108 2.92427
right active 8 83.0000 12.32883 4.35890
passive 8 79.0000 7.59699 2.68594
triple active 8 4.3125 .97752 .34560
passive 8 3.7125 .46733 .16522
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Paired Samples Test

Paired Differences
95% Confidence Interval of the

Significance

Std. Error Difference

Mean Std. Deviation Mean Lower Upper t df One-Sided p Two-Sided p
Pair 1 leftb - lefta -12.37500 4.71888 1.66838 -16.32008 -8.42992 -7.417 7 <.001 <.001
Pair 2 leftupb - leftupa -10.62500 4.03334 1.42600 -13.99696 -7.25304 -7.451 7 <.001 <.001
Pair 3 upb - upa -7.62500 4.24054 1.49926 -11.17018 -4.07982 -5.086 7 <.001 .001
Pair 4 rightupb - rightupa  -8.37500 3.33542 1.17925 -11.16348 -5.58652 -7.102 7 <.001 <.001
Pair 5 rightb - righta -8.75000 5.20302 1.83955 -13.09983 -4.40017 -4.757 7 .001 .002
Pair 6 tripleb - triplea -.40000 .20000 .07071 -.56720 -.23280 -5.657 7 <.001 <.001
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Independent Samples Effect Sizes

95% Confidence Interval

Standardizer®  Point Estimate Lower Upper

left Cohen's d 10.84756 311 -.681 1.292
Hedges' correction 11.47541 .294 -.644 1.222

Glass's delta 10.06763 .335 -.671 1.319

leftup  Cohen's d 9.57489 .339 -.654 1.321
Hedges' correction 10.12908 .321 -.619 1.249

Glass's delta 6.04152 .538 -.498 1.539

up Cohen's d 6.35554 1.062 -.009 2.100
Hedges' correction 6.72339 1.004 -.008 1.986

Glass's delta 6.00000 1.125 -.041 2.234

rightup Cohen's d 7.71710 1.199 .107 2.255
Hedges' correction 8.16375 1.133 .101 2.132

Glass's delta 8.27108 1.118 -.046 2.226

right Cohen's d 10.23998 .391 -.607 1.374
Hedges' correction 10.83266 .369 -.573 1.299

Glass's delta 7.59699 .527 -.507 1.526

triple Cohen's d .76614 .783 -.251 1.792
Hedges' correction .81048 .740 -.237 1.694

1.284 .072 2.435

Glass's delta

46733
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Paired Samples Statistics

Std. Error
Mean N Std. Deviation Mean
Pair 1 leftb 70.8750 8 6.87516 2.43074
lefta 83.2500 8 10.06763 3.55944
Pair 2 leftupb  65.1250 8 5.08324 1.79720
leftupa 75.7500 8 6.04152 2.13600
Pair 3 upb 63.3750 8 5.47560 1.93592
upa 71.0000 8 6.00000 2.12132
Pair 4 rightupb 59.5000 8 6.94879 2.45677
rightupa 67.8750 8 8.27108 2.92427
Pair 5 rightb 70.2500 8 8.77903 3.10386
righta 79.0000 8 7.59699 2.68594
Pair 6 tripleb 3.3125 8 .47037 .16630
triplea 3.7125 8 .46733 .16522
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Paired Samples Test

Paired Differences Significance
95% Confidence Interval of the
Std. Error Difference
Mean Std. Deviation Mean Lower Upper t df One-Sided p Two-Sided p
Pair 1 leftb - lefta -12.37500 5.87823 2.07827 -17.28932 -7.46068 -5.954 7 <.001 <.001
Pair 2 leftupb - leftupa -7.37500 4.74906 1.67905 -11.34531 -3.40469 -4.392 7 .002 .003
Pair 3 upb - upa -8.50000 5.07093 1.79284 -12.73940 -4.26060 -4.741 7 .001 .002
Pair 4 rightupb - rightupa -12.00000 9.76875 3.45378 -20.16688 -3.83312 -3.474 7 .005 .010
Pair 5 rightb - righta -16.50000 8.92829 3.15663 -23.96423 -9.03577 -5.227 7 <.001 .001
Pair 6 tripleb - triplea -.65000 27775 .09820 -.88220 -.41780 -6.619 7 <.001 <.001
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Paired Samples Effect Sizes

95% Confidence Interval

Standardizer®  Point Estimate Lower Upper
Pair 1 leftb - lefta Cohen's d 4.71888 -2.622 -4.117 -1.096
Hedges' correction 5.31284 -2.329 -3.657 -.974
Pair 2 leftupb - leftupa Cohen's d 4.03334 -2.634 -4.135 -1.103
Hedges' correction 4.54102 -2.340 -3.672 -.980
Pair 3 upb - upa Cohen's d 4.24054 -1.798 -2.930 -.624
Hedges' correction 4.77429 -1.597 -2.603 -.554
Pair 4 rightupb - rightupa Cohen's d 3.33542 -2.511 LS -1.035
Hedges' correction 3.75524 -2.230 -3.513 -.919
Pair 5 rightb - righta Cohen's d 5.20302 -1.682 -2.766 -.554
Hedges' correction 5.85792 -1.494 -2.457 -.492
Pair 6 tripleb - triplea Cohen's d .20000 -2.000 -3.217 -.743
Hedges' correction .22517 -1.776 -2.858 -.660
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Paired Samples Correlations

Significance

N Correlation One-Sided p Two-Sided p
Pair 1 leftb & lefta 8 913 <.001 .002
Pair 2 leftupb & leftupa 8 .750 .016 .032
Pair 3 upb & upa 8 .731 .020 .040
Pair 4 rightupb & rightupa 8 918 <.001 .001
Pair 5 rightb & righta 8 .808 .008 .015
Pair 6 tripleb & triplea 8 .909 <.001 .002
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Paired Samples Statistics

Std. Error
Mean N Std. Deviation Mean
Pair 1 leftb 74.2500 8 8.11964 2.87073
lefta 86.6250 8 11.57507 4.09240
Pair 2 leftupb 71.6250 8 10.54158 3.72701
leftupa 79.0000 8 12.11846 4.28452
Pair 3 upb 69.2500 8 5.41822 1.91563
upa 77.7500 8 6.69221 2.36605
Pair 4 rightupb 65.1250 8 5.19443 1.83651
rightupa 77.1250 8 7.12014 2.51735
Pair 5 rightb 66.5000 8 11.33893 4.00892
righta 83.0000 8 12.32883 4.35890
Pair 6 tripleb 3.7000 8 .86355 .30531
triplea 4.3500 8 .99139 .35051
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Paired Samples Effect Sizes

95% Confidence Interval

Standardizer®  Point Estimate Lower Upper
Pair 1 leftb - lefta Cohen's d 5.87823 -2.105 -3.368 -.805
Hedges' correction 6.61811 -1.870 -2.992 -.715
Pair 2 leftupb - leftupa Cohen's d 4.74906 -1.553 -2.587 -.475
Hedges' correction 5.34682 -1.379 -2.297 -.422
Pair 3 upb - upa Cohen's d 5.07093 -1.676 -2.759 -.551
Hedges' correction 5.70920 -1.489 -2.450 -.489
Pair 4 rightupb - rightupa Cohen's d 9.76875 -1.228 -2.143 -.269
Hedges' correction 10.99834 -1.091 -1.903 -.239
Pair 5 rightb - righta Cohen's d 8.92829 -1.848 -3.001 -.654
Hedges' correction 10.05208 -1.641 -2.666 -.581
Pair 6 tripleb - triplea Cohen's d 27775 -2.340 -3.707 -.939
Hedges' correction .31271 -2.079 -3.293 -.834
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Par Q Form

Name: Date:

Telephone:

Date of Birth: Age: Height: Weight:
In Case of Emergency Contact: Relationship:
Address: Phone:
Physician: Specialty:
Address: Phone:

Are you currently under a doctor’s care: Yes[] No[]

If yes, explain:

‘When was the last time you had a physical examination?

Have you ever had an exercise stress test: Yes No Don’t Know []
If yes, were the results: Normal [ ] Abnormal []
Do you take any medications on a regular basis? Yes No |

If yes, please list medications and reasons for taking:

Have you been recently hospitalized? Yes No

If yes, explain:

Do you smoke? Yes No
Are you pregnant? Yes[] No[]
Do you drink alcohol more than three times/week? Yes No
Is your stress level high? Yes[] No[]
Are you moderately active on most days of the week? Yes No

Do you have:

High blood pressure? Yes No
High cholesterol? Yes[] No[]
Diabetes? Yes No
Have parents or siblings who, prior to age 55 had: Yes[] No[]
A heart attack? Yes No
A stroke? Yes[] No[]
High blood pressure? Yes No
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Levene's Test for Equality of

Independent Samples Test

Variances t-test for Equality of Means
95% Confidence Interval of the
Significance Mean Std. Error Difference
F t df One-Sided p Two-Sided p Difference Difference Lower Upper

left Equal variances assumed .000 .991 .622 14 272 .544 3.37500 5.42378 -8.25786 15.00786

Equal variances not .622 13.736 272 .544 3.37500 5.42378 -8.27886 15.02886
assumed

leftup  Equal variances assumed 2.493 .137 .679 14 .254 .508 3.25000 4.78745 -7.01805 13.51805

Equal variances not .679 10.277 .256 .512 3.25000 4.78745 -7.37823 13.87823
assumed

up Equal variances assumed .051 .825 2.124 14 .026 .052 6.75000 3.17777 -.06564 13.56564

Equal variances not 2.124 13.836 .026 .052 6.75000 3.17777 -.07321 13.57321
assumed

rightup Equal variances assumed .321 .580 2.397 14 .016 .031 9.25000 3.85855 .97424 17.52576

Equal variances not 2.397 13.697 .016 .031 9.25000 3.85855 .95703 17.54297
assumed

right Equal variances assumed .581 458 .781 14 .224 .448 4.00000 5.11999 -6.98128 14.98128

Equal variances not .781 11.646 .225 .450 4.00000 5.11999 -7.19322 15.19322
assumed

triple Equal variances assumed 3.644 .077 1.566 14 .070 .140 .60000 .38307 -.22160 1.42160

Equal variances not 1.566 10.041 .074 .148 .60000 .38307 -.25306 1.45306

assumed
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Paired Samples Correlations

Significance

N Correlation One-Sided p Two-Sided p
Pair 1 leftb & lefta 8 .880 .002 .004
Pair 2 leftupb & leftupa 8 .921 <.001 .001
Pair 3 upb & upa 8 .668 .035 .070
Pair 4 rightupb & rightupa 8 -.240 .284 .567
Pair 5 rightb & righta 8 .718 .022 .045
Pair 6 tripleb & triplea 8 .964 <.001 <.001





