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Abstract

The aim of this study was to discover if there were any relationships between leg power, body composition and maximal vertical jump through correlations conducted in SPSS. Eleven participants took part in the research study with testing taking place over a two week period. Each test was performed as per the protocols stated by UWTSD. The results from the study found that there were significant correlations between weight and body fat percentage, fat percentage and MVJ (metre), leg peak power (kg) and leg peak power (watts), leg peak power (kg) and MVJ (metres) and finally leg peak power (watts) and MVJ (metre). There were significant large positive correlations between weight (kg) and body fat percentage, leg peak power (kg) and leg peak power (watts) and leg peak power (watts) and MVJ (metre). A significant medium positive correlation between leg peak power (kg) and MVJ (metre) and a significant negative small relationship between fat percentage and MVJ (metre). The limitations of the study are the low number of participants which were recruited for the study and the time frame for which the testing took place.














Introduction

This research study will explore the relationship between leg press power, body composition and maximal vertical jump and any benefits which may come from this study will be discussed. Lower limb power can be tested by both keiser leg press and maximal vertical jump (Maulder and Cronin, 2005; Aalund et al., 2013; Pérez-López et al., 2015). Maximal vertical jump when tested against body composition is normally compared correlation wise against body mass index (BMI) however this study will compare maximal vertical jump to body fat percentage additionally leg press will also be looked at. Each correlation will be discussed and their practical implications and benefits in sport and exercise will be discussed. These benefits may include increased performance in power, vertical jump height and rehabilitation benefits. The hypothesis of the research study is that there is a correlation between leg power, body composition and maximal vertical jump. If there is however no correlation, then the hypothesis will then be disproven. Body composition when being discussed lean muscle should also be taken into consideration as lean muscle is a predicator for performance in sports (Vila Suárez et al., 2008) and can have an effect on leg power and maximal vertical jump and a predictor for height achievable during a vertical jump (Pérez-López et al., 2015).  















Method

Participants 

Participants were recruited for the research through online notice board advertising and word of mouth. Criteria for inclusion were for participants to be male with a minimum age of 18 who currently have no injuries or are not recovering from injury. Participants were screened for contraindications with a Par-Q form and also had to complete a consent form. If they had any physical limitation, musculoskeletal or acute neurological injury or other serious health condition that would prevent them from completing the research testing then they would be excluded from partaking in the research. Twenty participants were originally sought however only eleven were recruited for the research conducted. Testing would take place over a two week period to ensure all participants were tested.
 
Design

The design of the research study was a one-shot study design with the dependent variables being the test scores of the participant’s fat percentage, leg press and vertical jump scores.
The independent variable of the research study is the order of the tests conducted. The order in which the tests were conducted were maximal vertical jump, Kaiser leg press and body fat percentage.

Protocols

The research will be achieved by collecting the individual results of the participants Kaiser leg press (power measured in watts) and maximal vertical jump (power measured in height) and comparing them against each other to discover if there is a high correlation by doing a pearsons movement correlation. If the correlation is high then a linear regression analyse will be done to generate a predictive equation. After this Kaiser leg press (watts) will be compared to kilograms and muscle mass. Body fat % will then be looked to see if as body fat percentage increases does maximal vertical jump or Kaiser leg press increase or decrease. Muscle mass will then be looked as if mass increases does maximal vertical jump or Kaiser leg press increase or decrease. The data will be ratio and therefore calculated as parametric through SPSS. The tests will be conducted as follows by the UWTSD protocol.

Data Management
 
The research will be achieved by collecting the individual results of the participants’ Kaiser leg press (watts) and maximal vertical jump (m) and comparing them against each other to discover if there is a high correlation by doing a Pearson’s movement correlation using SPSSv26. If there is a high level of correlation, between the data each significant correlation will be discussed. An investigation will be carried out to see whether there is any relationship between body fat percentage and maximal vertical jump and Kaiser leg press power. The same investigation will be carried out to see if there is any relationship between muscle mass and maximal vertical jump or Kaiser leg press power.  




















Results

After the completion of the correlation statistical analysis the results present a significant relationship between weight and body fat percentage, fat percentage and MVJ (metres), leg peak power (kg) and leg peak power (watts), leg peak power (kg) and MVJ (metres) and finally leg peak power (watts) and MVJ (metre)

Weight (kg) and Body Fat Percentage

A significant large positive correlation exists between weight and body fat percentage, so as weight increases so does body fat percentage (r=0.88, n=11, P<0.05)


Chart 1: Weight (kg) vs. Body Fat %







	Coefficients

	Model
	Unstandardised Coefficients
	Standardised coefficients
	
	

	
	B
	Std. Error
	Beta
	t
	Sig.

	1
	(Constant)
	-13.347
	5.288
	
	-2.524
	.033

	
	Weight
	.359
	.064
	.882
	5.602
	.000


Dependent Variable: FatPer
Table 1: Weight (kg) vs. Body Fat % Linear Regression

Fat Percentage and MVJ (metres)

A significant negative small relationship exists between fat percentage and MVJ (metres) so as body fat percentage increases the vertical jump height decreases (r=-0.72, n=11, P<0.05) Perez-Lopez et al., (2015)


Chart 2: Body Fat % vs. MVJ (metre)

	Coefficients

	Model
	Unstandardised Coefficients
	Standardised coefficients
	
	

	
	B
	Std. Error
	Beta
	t
	Sig.

	1
	(Constant)
	.683
	0.51
	
	13.477
	.000

	
	FatPer
	-.010
	.003
	-.724
	-3.150
	.012


Dependent Variable: MVJmetres
Table 2: Body Fat % vs. MVJ (metre) Linear Regression

Leg Peak Power (kg) and Leg Peak Power (watts)

A significant large positive relationship exists between leg peak power (kg) and leg peak power (watts) (r=0.77, n=11, P<0.05)


Chart 3: Leg Peak Power (kg) vs. Leg Peak Power (watts)

	Coefficients

	Model
	Unstandardised Coefficients
	Standardised coefficients
	
	

	
	B
	Std. Error
	Beta
	t
	Sig.

	1
	(Constant)
	633.147
	308.076
	
	2.055
	.070

	
	LPPkg
	5.514
	1.509
	.773
	3.654
	.005


Dependent Variable: LPPwatts
Table 3: Leg Peak Power (kg) vs. Leg Peak Power (watts) Linear Regression

Leg Peak Power (kg) and MVJ (metres)

A significant, medium positive relationship exists between leg peak power (kg) and MVJ (metre) (r=0.61, n=11, P<0.05)


Chart 4: Leg Peak Power (kg) vs. MVJ (metre)

	Coefficients

	Model
	Unstandardised Coefficients
	Standardised coefficients
	
	

	
	B
	Std. Error
	Beta
	t
	Sig.

	1
	(Constant)
	.330
	.088
	
	3.752
	.005

	
	LPPkg
	.001
	.000
	.605
	2.277
	.049


Dependent Variable: MVJmetres
Table 4: Leg Peak Power (kg) vs. MVJ (metre) Linear Regression

Leg Peak Power (watts) and MVJ (metre)

A significant, large positive relationship exists between leg peak power (watts) and MVJ (metre) (r=0.65, n=11, P<0.05)


Chart 5: Leg Peak Power (watts) vs. MVJ (metre)

	Coefficients

	Model
	Unstandardised Coefficients
	Standardised coefficients
	
	

	
	B
	Std. Error
	Beta
	t
	Sig.

	1
	(Constant)
	.271
	.102
	
	2.664
	.026

	
	LPPkg
	.000
	.000
	.647
	2.546
	.031


Dependent Variable: MVJmetres
Table 5: Leg Peak Power (watts) vs. MVJ (metre) Linear Regression

	Correlations

	
	
	Participant
	Weight
	Fat Percentage
	Leg Peak Power (Kg)
	Leg Peak Power (watts)
	MVJ (metres)

	Participant
	Pearson Correlation    
	1
	-0.41
	.177
	-.178
	-.104
	-.058

	
	Sig. (2-tailed)
	
	.905
	.602
	.601
	.762
	.866

	
	N
	11
	11
	11
	11
	11
	11

	Weight
	Pearson Correlation    
	-0.41
	1
	.882**
	.181
	.224
	-.461

	
	Sig. (2-tailed)
	.905
	
	.000
	.594
	.509
	.153

	
	N
	11
	11
	11
	11
	11
	11

	Fat Percentage
	Pearson Correlation
	.177
	.882**
	1
	-.081
	-.092
	-.724*

	
	Sig. (2-tailed)
	.602
	.000
	
	.813
	.787
	.012

	
	N
	11
	11
	11
	11
	11
	11

	Leg Peak Power (Kg)
	Pearson Correlation
	-.178
	.181
	-.081
	1
	.773**
	.605*

	
	Sig. (2-tailed)
	.601
	.594
	.813
	
	.005
	.049

	
	N
	11
	11
	11
	11
	11
	11

	Leg Peak Power (watts)
	Pearson Correlation
	-.104
	.224
	-.092
	.773**
	1
	.647*

	
	Sig. (2-tailed)
	.762
	.509
	.787
	.005
	
	.031

	
	N
	11
	11
	11
	11
	11
	11

	MVJ (metres)
	Pearson Correlation
	-.058
	-.461
	-.724*
	.605*
	.647*
	1

	
	Sig. (2-tailed)
	.866
	.153
	.012
	.049
	.031
	

	
	N
	11
	11
	11
	11
	11
	11


**. Correlation is significant at the 0.01 level (2-tailed)
*. Correlation is significant at the 0.05 level (2-tailed)
Table 6: Leg Power, Body Composition and Maximal Vertical Jump Correlations


Discussion

After looking at the results of the research study it shows a number of things. The correlation between weight and body fat percentage shows a significant large correlation between the two variables so as weight increases so does body fat percentage. Ilman et al., (2015) found that there is a strong, positive correlation between body fat percentage and body mass index. Although body mass index is not the same measurement of weight as when it is measured in kilograms it is one of the most widely used measurements of characterising weight/height into groups (Nuttall, 2015). For the correlation between fat mass and maximal vertical jump it shows a significant negative small relationship exists between the two which shows as body fat percentage increases the height of the vertical jump decreases. Perez-Lopez et al., (2015) found that fat mass, waist circumference and appendicular lean body mass all are a predictor for height achieved during a vertical jump. Therefore, lean body mass should be considered when discussing the correlation of fat mass against maximal vertical jump as there may be affect upon the correlation (Pérez-López et al., 2015). If lean body mass was recorded from each participant, then a correlation between lean body mass and maximal vertical jump would be conducted to see whether body fat percentage or lean body mass has a stronger correlation between maximal vertical jump.

The correlation between leg peak power (kg) and leg peak power (watts) is expected as the keiser leg press presents the data from testing in the two figures. A significant positive medium relationship exists between leg peak power (kg) and MVJ (metres) so as leg peak power increases the vertical jump height increases. When looking at the relationship between isokinetic strength and single leg vertical jump Fisher et al., (2017) found that there was strong relationship between the two. This relates to the correlation found in this study as it was discovered that as leg peak power increased so did vertical jump height. Even though the testing methods for both strength and vertical jump differed between Fisher et al., (2017)’s research they both showed similar outcomes. If the participants of the study wanted to increase their scores for both leg peak power and maximal vertical jump, then they may wish to undergo some training to achieve this. Participants may want to undertake machine based weight training such as the leg press however Wirth et al., (2016) found that performing a squat would be better in improving jump performance due to the effects being transferred more efficiently than the leg press. The relationship between leg peak power (watts) and MVJ (metre) is similar to the correlation which exists between leg peak power (kg) and MVJ (metre) as both kilograms and watts are measures used in leg press power (Aalund et al., 2013). However, the relationship between leg peak power (watts) and MVJ (metre) may have been stronger if there were more participants which partook in the research study.

The main limitation of this research study is that only eleven participants were recruited although twenty were originally required. Due to the low number of participants recruited, one single set of data from a participant can have a large effect on the overall correlations between the data from the body fat percentage, keiser leg power and maximal vertical power. If more participants had been recruited, then the correlations shown in the research study may have been different. 
  
Another limitation of the research study is the order and time frame of the testing which took place. The order of the testing was maximal vertical jump, Kaiser leg press and finally body fat percentage. Testing took place for each participant on one day to ensure that all of the data was collected from each of the participants, however fatigue may have set in with some of the participants as each test was performed immediately after the other. As a result, the scores of the Kaiser leg press may have been affected negatively by the performance of the maximal vertical jump test. If there had been a time interval between the two tests being conducted, then the scores may have been different from those presented in this study. Augustsson et al., (2003) found that pre-exhausting lower limb muscles can have a negative effect on the performance of said limbs as there can be a reduction in strength and a decrease in muscle activity. Allowing an interval of time between the lower limb tests can have a positive effect on the results of the Kaiser leg press test as fatigue would not yet have set in. 

These correlations may be used for professional sport as body composition can play an important part in certain roles and player positions in team sports. Team sports where body composition may play an important role can use body composition to create training programmes, dietary requirements for specific positions in the team (Ramos Campo et al., 2014). By using body composition, it can ensure that a player in that position is within the body fat percentage and composition required for their particular sport. Body mass has been found to be a limiting factor in influencing a player’s position for handball and basketball (Hoare, 2000; Drinkwater et al., 2007). Lamonte et al., (1999) found for basketball players in the centre position were heavier, taller and a high body fat percentage when compared to point guards or forwards. In handball forward centres and wingers have been found to have a lower weight than back centres, back wingers and goalkeepers (Moncef et al., 2012). Additionally, when a player is returning from injury, they will have to meet certain guidelines set throughout the rehabilitation programme which may include certain weight targets or loss of muscle and connective tissue (Shaw et al., 2019).
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Weight (Kg) vs. Body Fat %
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