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Abstract
Journal of Sport, Health & Outdoor Education Reviews 2017; 1: [image: UW Trinity Saint David logo]

Morris, T.R. 
Sprint Performance, like all endurance activities, can be improved by training. Strength and power movement plays a key role in developing this. This study’s focus was to analyse the acceleration phase (0-30m) of the sprint where the most power is required to be produced by the athlete. The three power movements that were used were (i) the back squat, (ii) the vertical jump and (iii) the leg press.  These results were analysed using SPSS. After analysis, it was recommended that the two movements that would improve sprint performance the most was, (i) the vertical jump for the initial take off  from the blocks at the very start of the race and (ii) the back squat as this  had the greatest significance after analysis.
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Introduction
Sprinting is a maximal intensity activity and according to Majumdar and Robergs (2011) sprinting is “influenced by a multitude of factors including starting strategy, stride length, stride frequency, physiological demands, biomechanics, muscle composition, and track and environmental conditions.” They also stated that the start of a sprint is the accelerative phase of 100m race and that this phase requires a great deal of muscular power to achieve maximum acceleration. Hansen et al (2006) split a 100m race into 3 phases:  an “acceleration phase” from 0 to 10 m; a “transition phase”, and then a “maximum velocity phase” from 36 to 100 m.   Therefore, understanding which of these phases will assist to further maximise the explosiveness of the start of a sprint will be vital to improve performance. The movements chosen must therefore be related to power to help the athlete to understand and to assist in improving the athlete’s acceleration in a race.
Maulder et al (2008) said that a greater execution at the start of a race and in the “early acceleration phase is critical for achieving a performance better than the competition in the short sprint events.” Also at the start of the race Maulder et al (2008) further  suggested that “A successful sprint start requires the development of large horizontal forces at a high rate while in the blocks” to be able to move into the following stages more efficiently.”
However according to Cross et al. (2016) the ability of the human body to generate maximal power is linked to the participants previous successes; “the Power-force-velocity relationships characterize limits of the neuromuscular system to produce power and their measurement has been a common topic  of research for the past century.” This means that the body can also act as a limiter and can only ever produce a certain amount of power.  The result is that different people will have different maximum power outputs. Delecluse (1997) said that “gluteus maximus are considered to make the most important contribution in producing the highest levels of speed”.   The three power movements that will be assessed will be the (i) 1 rep max back squat, (ii)the Kaiser power leg press, and (iii) the vertical jump test.   Each test will be analysed to see which movement will have the greater effect on sprint speed as they all incorporate the glutes as one of the main muscle’s groups.
The back squat is one of the main fundamentals in sport and Myer et al (2015) stated that “the squat movement pattern is arguably one of the most primal and critical fundamental movements necessary to improve sport performance.” This shows that when it is incorporated with the 1 rep max protocol it is a good representation as to whether it has much of an effect on acceleration and the time it takes to complete the 30m sprint.
The vertical jump test is a test designed by Sargent (1921) and is used as a test for lower body power. When consideration is given to the importance of the starting force of the push off the blocks at the start of the race this test helps identify the force the participant will be able to apply at the start of the sprint.  As the jump test does require the participant to react to a time or to achieve a specific timing it is therefore one the most reliable ways to calculate jump height. 
[image: ]A coach (Glenn, 1996) should focus on a sprinter increasing the length of each stride or quicken the speed of each step as well as increasing the power of the athlete. A coach should always approach a workout with this in mind for each phase. Alcaraz et al (2008) said that “high-intensity strength training exercises with free weights and machines can improve the strength of the musculature of the hips, quadriceps, and hamstrings” which would therefore increase a sprinters acceleration and maximum velocity.Figure 1- Table showing the 1 rep max testing protocol


Method
This research will comprise participants taking part in the required movements with the data being subsequently recorded. The study will use healthy males between the ages of 18-24 who partake in frequent physical activity to help maintain the reliability of the research
This study will mainly use primary data produced by the participants studied   in this research.   Each of the participants will have completed an informed consent form and a Par-Q form before taking part in any testing.  The four movements being assessed will be; 
1. Keiser Air 400 – Leg press protocol
2. Back squat – 1 rep max protocol as seen in Essentials of strength training and Conditioning (Haff, Triplett, pp. 266, 2016)
3. Vertical Jump- Using the Vertical Jump Mat
4. 30m Sprint

The sprint will be assessed over 30m and repeated three times to obtain the mean time of each participant. As sprinting is an anaerobic activity each participant will have a 1 minute 30 second rest between each 30 m sprint   so that the participants have time to replenish their ATP stores ready for the next sprint. The sprint time will be recorded using light gaits to improve the accuracy of the study.
The leg press power will be analysed using the Keiser Air 400 and the protocol will follow the one specifically designed for the Keiser 400 where the force needed to apply will increase between each attempt until the participants power decreases on two successive occasions . The Back squat will follow the procedure stated in the Essentials of strength training and Conditioning (Haff, Triplett, pp. 266 pp.453-457, 2016) The participant will first be given a silent demonstration on how to perform a back squat and will be instructed on how to perform the proper technique.   He will then perform a warm-up of 5-10 repetitions with a light to medium load. See figure 1 for the 1 rep max testing protocol. If a participant cannot complete the 1 rep max, then he will follow the predicted 1 rep max protocol.
For the vertical jump, the Vertical jump mat will be used, the participant will be required to wear a waist belt attached to a measuring tape that is itself attached to the mat. The measuring tape will be set to zero and the participant then be instructed to jump as high as possible; repeating the action 5 times with a 30s rest between each jump.
Results
All 12 participants for the testing were retained which gives a full table of results. Fortunately, all participants were able to take part in the 1 rep max protocol so the predicted 1RM protocol was not needed.
	Vertical Jump (cm)
	Kaiser Leg Press (w)
	1 RM Back Squat (KG)
	Sprint time over 30m (s)

	46.6
	3658
	230
	5.97

	58.3
	2731
	210
	5.94

	52
	2343
	190
	5.2

	44.5
	2882
	210
	5.15

	40.6
	2285
	158
	4.5

	55.3
	3128
	170
	4.1

	57
	2476
	140
	4.3

	52
	2007
	150
	4.27

	54
	2511
	140
	4.56

	44
	2225
	110
	5.12

	37
	3185
	190
	6.3

	59
	2876.5
	125
	4.45


Table 1- results of all testing

By simply just looking at the results table it is clear to see that the higher the vertical jump achieved the quicker the sprint time is. Participants 6-9 jumped higher than 50cm and their sprint time was lower than 4.5 seconds with a mean time of 4.31 seconds which is .7s lower than the mean time of 4.99s of the whole group. However   two anomalies appear in this data as  two participants jumped higher than 50cm and had running a time of 5+s but the mean time of all participants who  jumped higher than 50cm is still .3s (4.69s) lower than the whole group combined.
[image: ]Figure 2 showing correlation between all power movements

After correlating the results on IBM SPSS, it shows that there is no direct relationship between sprint time and vertical jump with a significance of .149. However, there is a clear relationship between back squat and sprint time with a significance of lower than .05, (.020)   This would suggest that the back squat would have the greatest effect on sprint time. This suggestion is further supported by   the correlation also showing that there is a relationship between back squat and Kaiser leg press with a significance of .035. 
As there appeared to be no relationship between vertical Jump and sprint time according to the correlation, vertical jump was changed to “relative” Vertical jump to see if weight would change the relationship.
[image: ] Figure 3 showing correlation of Relative Vertical Jump

This correlation however shows that when the vertical jump is relative to weight then there is a relationship between sprint time with a significance of .001.
Discussion
The aim of this study was to look at which power movements would benefit a sprinter more when training and what they should focus on.
The results attained help to reinforce the statement made by Myer et al (2015) that the back squat is one of the main fundamentals in improving sporting performance as the correlation shows that it has a significant relationship in  a 30m sprint. This would mean that a sprinter would want to have a strong focus on squatting  There was also a relationship between the Kaiser leg and the 1 rep max back squat, which  would tend to indicate  that to help to improve the back squat  a sprinter would want to focus on the Kaiser leg press movement as well. 
With there being a relationship between the Relative Vertical Jump and sprint in the correlation, and there clearly being a relationship before being correlated that the higher the Vertical jump the quicker the sprint time. This helps to endorse  the statement by Maulder et al (2008) that “A successful sprint start requires the development of large horizontal forces at a high rate while in the blocks” which has a very similar movement pattern to the vertical jump and therefore focussing on this movement should be  recommended so that the initial movement out of the blocks can be maximised. 
What the results do not show is the body’s limitations and whether each participant was exerting his maximum effort for each movement.  This lack of knowledge   could affect the results.  One method  to improve the accuracy of  the results would be to create a six week training programme with the participants focusing on these power movements to establish  whether there is any change in sprint time between the start and the end of such   programme This would  assist in making  the study more reliable as all the participants would have done the exact same training.
Conclusion
To conclude; a sprinter should be recommended to have a key focus on the back squat due its greater significance in improving  the sprint time, This concentration would  improve the power output of the sprinter at the acceleration phase of the race.   When training using  the back squat there should be a focus on the leg press as well due to the  established relationship between the leg press and  the back squat. At the very start of the race it should be recommended that the printer also train utilising the vertical jump to maximise the power that the athlete is able to transfer onto the blocks so that he  can power off from the blocks effectively and efficiently. 
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