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Abstract
The purpose of this study is to examine whether leg girth has a positive correlation on mean leg power. The subjects were 8 students, 5 of which were male and 3 were female. Initially, we measured the leg girth of the students, then power was measured using the 6 seconds peak power test on a watt bike. The weight of the students was recorded, where we then set the resistance settings specific to each subject. Anaerobic power output was measured over 6 seconds. Results indicate that: leg girth has no correlation on power output. The highest power output was recorded by Subject E with a leg girth of 56 Cm’s, subject E measured a power output of 1178 Watts, which is 584 Watts higher than Subject C who had a leg girth of 68 Cm’s.

















Does leg girth have a positive correlation on power output?
In many sports, the highest level of maximal power that is able to be generated is essential within sporting success. Power is the force that you are able produce, at the speed of application of that force. It is usually defined as the velocity of energy produced or used. Force can be calculated by the following formula: Power = force (strength) x velocity (speed). Power is measured in the terms of watts of force (Clemons, J., 2008).
 The system used during power is the adenosine triphosphate-phosphocreatine (ATP-PCr) system, which is the first system used during the initial 3 to 15 seconds of maximal effort. An anaerobic activity is usually defined as energy expenditure without the use of oxygen and lasts up to 90 seconds. Anaerobic power is utilised during high-intensity periods of exercise, for a short period of time. The main source of fuel for this system is phosphocreatine, therefore this system can be used only until the phosphocreatine reserves are emptied (Clemons, J., 2008).
There are many different tests for mean leg power output. According to Duncan, et al., a counter jump, is utilised from mean leg power although the counter jump test on a force plate is not the most reliable test as there are different jump techniques and abilities amongst the level of experience in subjects, as a result of the different genders and the experience of the athletic and non-athletic subjects (2008).  Anaerobic power is often tested using the Windgate test which has been utilised for over 40 years, which can produce values of peak power, mean power and the power drop off, which is the amount of power lost throughout the 30 seconds maximal effort. Although according Ozkaya, et al., the Windgate test can be criticised as an exhaustive test (2018) whereas the 6 seconds Peak Power was simple requiring limited time commitments. Peak power is the highest level of power that would’ve been produced over the 6 seconds, we established the subjects mean leg power by repeating the six second test 7 times.
Girth can either relate to the cross-sectional area of a muscle or the body fat that is present in the area that is measured. The maximum capability of a muscle is related to the cross-sectional area; therefore, the measurement of leg girth isn’t a direct indicator of force although it can be used as a benchmark for power output (Bruce et al. 1997). If the girth of the leg is predominantly muscle, then it is more likely to be a higher power output compared to a leg with a high percentage of body fat in that area. To our knowledge there are limited studies surrounding the relationship between leg girth and peak power output. Therefore, the purpose of this study is to determine whether there is a positive correlation between leg girth and mean peak power.
Method
Participants 
There were 9 subjects in this study, ranging from 18 years old to 47 years old. The subjects were a mixture of male and female healthy, Sports Therapy students, 5 of which being male and 3 were female. None of the subjects had reported any medical problems nor any recent injuries that could have affected the test. Although, there was no attempt at collecting quantitative data on the training status of the subjects, the students were believed to have heterogenous representation, ageing from 18 years old to 47 years old, with their leg girth ranging from 39cm and 68cm and the training status ranging from trained to untrained. 
Apparatus 
Firstly, the conductor measured the subjects leg girth using a measuring tape in centimetres (cm) from the midpoint of the thigh. We measured the subjects’ weight in kilograms (kg) using scales. The Peak power test was performed on the Wattbike Pro. The correct set up of the Wattbike was crucial to maximise the subject’s performance and to prevent any injuries from occurring, the correct set up was, saddle height, handlebar height and handlebar position. To determine the saddle height, we had the subjects to stand next to the bike with their heel pushed into the rear stabiliser, then we lifted the saddle up so that their hip is line with the saddle. When sitting on the saddle, we ensured that the subjects had approximately 150 to 155 degrees flexion in the knee. This ensured that the subjects were able to maximally push the pedals and limit the risk of compression injuries from the saddle height being too low, or from over stretching injuries from the height of the saddle being too high. To check that the saddle height was correct the subjects pedalled backwards, we checked that they were able to complete rotations without their legs locking out. The handlebars were positioned at the same level as the saddle, which to minimised over stretching. Additionally, we supplied pedal cages to allow participants to apply correct pedalling techniques, a correct pedalling technique is essential in producing maximum power output (Wattbike. 2018).  The conductors of the experiment concluded the results in a handwritten form on notepads. 

Design 
The experimental procedure was based on a fixed design, following the same principles as the six seconds peak power test. We repeated the test 7 times and concluded a mean score for each subject. The completion of this test was relatively simple, only requiring a limited time commitment from the subjects and was completed within our allocated lecture. Each subject had performed a comprehensive familiarization session, during previous experiments in lectures, this helped them overcome the learning effect. Although the six second peak power test is less time consuming and limits the physical discomfort related to the Wind gate test, and other anaerobic power tests. The inability to compare our data with establish normative data was disadvantageous. The independent variables of this test was the leg girth and the power output was the dependant variable.
Procedure 
Firstly, the leg-girth of each subject was measured in cm, the subject was required to sit down in a chair, where their midpoint of their thigh was located, the girth was measured at this point. 
The weight of each subject was measured in kg before amending the specific magnetic and air resistance adjustments required before proceeding with the test, since the protocol required a maximal effort against a resistance based on the subject’s body weight as recommended by the WattBike set-up guide (Wattbike. 2018).  
A 2-minute warm-up at 60 watts procedure preceded on the Wattbike before performing the 6 seconds maximal effort test. The testing was conducted with 7 repetitive max effort attempts. subjects pedalled as hard as they could for 6 seconds after the command “go”. After a 20 second interval of recovery, each subject completed another round of 6 seconds maximal effort against resistance. Throughout the tests, the subjects received strong verbal encouragement. The results were notated in watts after each 6 seconds was completed then a mean score was taken. 
Results
The results oppose the hypothesis, as from the results collected leg girth has no positive correlation on average peak power output. Subject E, did not have the largest leg girth, measuring 56cm but subject E did have the highest average peak power of 1178 Watts. Similarly, subject G had the smallest leg girth of 39 cm but did not have the lowest average peak power, measuring 584 Watts, thus leg girth has no correlation to an individual’s power output. 
Table 1: Comparison of leg girth and mean power output 
	
	Girth (Cm)
	Average Peak Power (Watts)

	A
	53.5
	502

	B
	66
	573

	C
	68
	674

	D
	51
	659

	E
	56
	1178

	F
	59
	1047

	G
	39
	584

	H
	54
	885



Discussion
The purpose of this test was to investigate whether leg girth has a positive correlation on power output. The results show that leg girth does not affect an individual’s ability to have a high-power output. Although there is no evidence that leg girth predominantly influences power or whether the muscle mass and fat percentage ratio have a direct influence. Subject C with the highest leg girth of 68 cm was 508 watts lower than the highest power output of 1178 watts. Therefore, the results have no meaningful relationship with the correlation of leg girth and power output. Variables such as the subjects training experience and muscle mass, may be a more effective indication of power.
There were many limitations to this test including sample size. The analysis from the test, creates difficulty researching the hypothesis as there are no significant relationships found within the data collected. Furthermore, the test did not represent the distribution of the population and rather included a generalised group, which subsequently created a significant difficulty in finding a meaningful relationship within the data. The main difficulty with our sample size was the lack of consistency between the sample genders. Another limitation to this test was that there was a lack of prior research surrounding this topic specifically. There are limited studies on the correlation of leg girth and power and therefore citing previous studies was proven difficult whilst researching for literature review. Therefore, I was not able to find normative data suitable for this test, which made the discussion of the research difficult, and unreliable with a small sample size, and no previous evidence with a correlating relationship. The lack of data collected proved difficult whilst analysing the data, as we did not have a quantitative measure of the level of experience of the subject. Therefore, the interpretation of results was challenging as we did not know if the power output was representative of leg girth alone or from experienced plyometric training or any other power-based activities. Creating a questionnaire of the relative questions around the subjects’ experience would’ve allowed us to address issues that emerged during the analysis.  In addition, measuring the girth using a skinfold measurement, to determine the muscle mass of the leg in comparison to the fat percentage would have been of benefit to the results as there was no direct evidence that leg girth alone is an indicator of power output, and to what degree of the leg girth was muscle mass. In a similar study conducted by Davis, D.S., et al., body weight and thigh girth had no significant positive correlation in the performance of the vertical jump since there was no measure of body fat percentage compared to muscle in that area (2003). 
This information would be of benefit to the understanding of power. It is suggested that further training of the independent variables will positively influence the dependant variable. According to Bevan, et al., that training the muscle at a load that maximises power can positively favour neural and muscular adaptions. Consequently, increasing power output and peak power. Training methods concentrating on developing power whilst working against body mass such as plyometrics. Another technique utilised is training against external loads to an athlete’s 1 repetition maximum with explosive movements (2010).	
In conclusion, further research surrounding the variables is needed to determine whether leg girth influences power output or whether power output is determined predominantly by the cross sectioned fibres of a muscle. 
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