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The Effect of Different Types of Stretching on Sprint Performance and Acceleration 
School of Sport, Health and Outdoor Education, UWTSD, College Road, Carmarthen, Wales
(Accepted January 2017)

Abstract:
Stretching has been thought to reduce the risk of injury and improve the overall performance of athletes when implemented in a warm-up prior to a sporting event. This study was conducted to identify if dynamic stretching is more beneficial than static or no stretching at all for sprint performance and acceleration. In order to perform this test, 11 male UWTSD Carmarthen University students performed three thirty-meter sprints twice on three different occasions after conducting three different stretch protocols. The results showed that sprint performance in both total time and acceleration overall were significantly better when performing dynamic stretches over static and no stretching at all. There was no actual evidence that static stretching was better than not stretching at all, moreover, this did not hinder performance unlike previous studies  

Keywords: Stretching, Dynamic, Static, Speed, Acceleration, Sprinting.


Introduction:
Stretching has been accepted within the athletic population for decades, static stretching was once a dominant method of a pre-activity warm-up (Webber, 2012). On the other hand, a previous study has shown that static stretching has an increased number of injuries associated with it and a decrease in performance (Janot, 2007). Static stretching is defined 


as moving a joint to an endpoint and holding that position for numerous seconds (Parrot and Zhu, 2013). Whereas dynamic stretching is defined as a controlled movement through the joint active range of motion while moving but not exceeding the individual’s extensibility limits (Wang, 2013). The main advantage of using static stretching is that it takes the muscle to its 
end range and may be the facilitation of the ‘Golgi’ tendon organ (Davis et al,. 
2005). Whereas the main advantage of dynamic stretching is that it encourages to promote dynamic flexibility of which this
mimics the movement forms and the range of movement required for a sport activity (Amiri-Khorasani, Abu Osman and Yusof, 2011). Alongside this, when using dynamic stretching in a warm-up, 
movements occur in all plans and ranges of motion, of which happen at both slow and maximal speed (Cone, 2007). Moreover, dynamic stretching carries the property of musculoskeletal benefits which contribute to active warming as an increase in temperature occurs which results in a decrease in muscular viscosity, and an increase in muscle pliability (Cone, 2007). 
In accordance to static stretching, it is performed very slowly of which does not provoke the stretch and the reflex of the muscle itself, static stretching has been said to be an effective method to show improvements of a sports performers overall range of movement (Parrot and Zhu, 2013). Moreover, static stretching is specific to a section of skills of which athletes would perform these same movements in the sporting activity they are preparing for (Behm and Chaouachi, 2011). 
A previous study by Su, Wei and Hsu (2019) carried out a similar study to see the difference in dynamic and static stretching, this study was conducted by using 4 static and 4 dynamic stretching exercises while using a control group also. The results found from this study showed that the static stretching group were faster by 0.2 of a second than the dynamic stretching group over 40m, this indicates that there is no actual significant difference between the two stretches derived from this previous study. 
Methodology:
In relation to a previous study conducted by Webber (2012) the research design showed that their dependant variable was the stretching protocols which were utilized before testing, likewise to this study, this will be the same. The difference between both studies is that the variable has three levels, these three levels had the difference of dynamic, static and no stretching whereas the study conducted by Webber (2012) had a combination of both stretches. 
In accordance to the subject characteristics, this method will include 12 participants (n=12) of which all participants will be from a variety of rugby, football and hockey teams at UWTD Carmarthen campus all of the same age. Comparing this to a study conducted by Pupis et al (2014) who used top-level ice hockey players, and of different positions from the team. Using the different positions may have different requirements with the different positions which may affect sprint speed. 
The procedure for this study will be 12 participants split into three different variable groups. They will jog around the squared area three to five minutes followed by a one-minute rest to ensure the muscles are warm enough. Then the static and dynamic groups will then follow a randomised stretching protocol given with three to five stretches. Stretches will be held for 15-30 seconds with a 5-10 second rest in-between. This procedure is similar to previous study by Webber (2012) who used a five-minute light jog, and used a randomised stretch protocol like this study states. The static stretches consisted of 20 sets of lower body stretches including hamstrings, gluteal muscles, quadriceps, hip flexors and calves. The dynamic stretches consisted of ten sets of lower body stretches which include anterior and posterior leg swings which are alternated each leg after each set is completed. 
In order to set up this, using a tape metre wheel, mark out 30 meters, these three groups would then split up and start to perform their sprints. Using timing gates, it is possible to get the most accurate result possible, each participant will repeat this sprint twice and will then be allowed one to two minutes of rest to eliminate the fact of fatigue. The sprint times from both attempts will then be recorded at the end of the testing. In contrast to the study by Webber (2012) in that study they used ‘Speed Trap II Timers’ which can measure the distance accurately compared to the other speed gate, this is a reliable method and measures it accurately. 
In relation to calculating the similarity or difference, the programme that was used to calculate this was SPSS (Statistical Package for Social Science) and Microsoft excel. This assisted this study by showing any relation between the variable and independent variable and identify if there is any form of relation, this programme also shows the correlation if there is one. Moreover, comparing this to the study by Webber (2012) they used the method of ‘Z-Scores’ which shows the difference in comparison to the rest of the groups, of which they can compare the performance of the variables to each other. 

Results:
After acquiring the data from the participants, the means were calculated in order to find the average time for each variable .5 metre times, this showed mean values of 0.84 for the no stretch group, 0.84 for the static stretch group and 0.81 for the dynamic stretch group. In relation to the 30m sprint, mean values showed 3.88 for the no stretching group, 3.82 for the static stretch group and 3.66 for the dynamic stretch groups. By evaluating these results, it indicates that the dynamic stretch group produced the fastest mean time for the 30-metre sprint. 
After calculating the mean scores, these values were evaluated and analysed in order to identify if there is a significant difference in the variables for the times or if it was down to the participant and their sprint times. Using SPSS, if a significance of P=0.05 or less is found, this gives the indication that the variable affected the times if it above this value, this means that it could be down to coincidence is one time is faster than another time. In relation to the calculations, they found that there is no significant difference between no stretching and static stretching with a significance figure of 0.208. On the other hand, these results showed that dynamic stretching was significantly better than both of this two static and no stretching group, with the significance figure of 0.007 and <0.001 respectively. 


Table 1 – Results of Sprinting:
	Participant
	No Stretch
	Static Stretch
	Dynamic Stretch

	
	5m Time
	30m time
	5m Time
	30m time
	5m Time
	30m time

	1
	0.9
	4.3
	0.91
	4.2
	0.9
	4

	2
	0.88
	4.2
	0.86
	4.1
	0.86
	3.9

	3
	0.76
	3.4
	0.77
	3.4
	0.72
	3.3

	4
	0.91
	4.2
	0.89
	4.3
	0.88
	4

	5
	0.9
	3.9
	0.93
	3.7
	0.85
	3.7

	6
	0.86
	3.9
	0.86
	3.6
	0.82
	3.6

	7
	0.76
	3.5
	0.79
	3.6
	0.73
	3.3

	8
	0.79
	3.6
	0.81
	3.7
	0.77
	3.6

	9
	0.82
	4
	0.8
	3.9
	0.82
	3.7

	10
	0.81
	3.7
	0.8
	3.8
	0.8
	3.4

	11
	0.85
	4
	0.84
	3.7
	0.81
	3.8




Table 2 – The Significance Values of Different Stretches on 30m Sprint:
	
	No Stretching
	Static Stretching
	Dynamic Stretching
	Significance

	Time(s)
	3.88±0.30
	3.82±0.28
	
	P=0.208

	Time(s)
	
	3.82±0.28
	3.66±0.25
	P=0.007

	Time(s)
	3.88±0.30
	
	3.66±0.25
	P<0.001




To make this study even more reliable, in order to see if there is an effect of stretching on the acceleration of the participant, the time it took the participant to reach the 5m cone were recorded and an equation was used to measure their acceleration which is (Distance÷(Time x Time)). The results from this equation is shown in table 3, in relation to the mean scores for the accelerations, they showed that the average acceleration for no stretching was 7.17m/s/s, static stretch group 7.13m/s/s and the dynamic stretches were 7.64m/s/s. These results were compared alongside the similarity of the overall times in order to determine which stretch has a significant effect on overall acceleration. 


The results indicated that there was no significant difference between acceleration in static stretching and no stretching at all, on the other hand, dynamic stretching indicated that there is a significant difference to both no stretching at all and static, with a significance of P=0.001 and P=00.14 respectively which is shown in Table 4. Moreover, the results of this study show that dynamic stretching overall gives a better overall time as well as an increase of acceleration from nothing to top speed, which contributes to the reduction of max time of sprint races 




Table 3 – Acceleration over 5 Meters



	No Stretch
	Static Stretch
	Dynamic Stretch

	5m Time (Seconds)
	Acceleration (m/s/s)
	5m Time (Seconds)
	Acceleration (m/s/s)
	5m Time (Seconds)
	Acceleration (m/s/s)

	0.9
	6.17
	0.91
	6.04
	0.9
	6.17

	0.88
	6.46
	0.86
	6.76
	0.86
	6.76

	0.76
	8.66
	0.77
	8.43
	0.72
	9.65

	0.91
	6.04
	0.89
	6.31
	0.88
	6.46

	0.9
	6.17
	0.93
	5.78
	0.85
	6.92

	0.86
	6.76
	0.86
	6.76
	0.82
	7.44

	0.76
	8.66
	0.79
	8.01
	0.73
	9.38

	0.79
	8.01
	0.81
	7.62
	0.77
	8.43

	0.82
	7.44
	0.8
	7.81
	0.82
	7.44

	0.81
	7.62
	0.8
	7.81
	0.8
	7.81




Table 4 – Significance of Difference Stretches on Acceleration:
	
	No Stretching
	Static Stretching
	Dynamic Stretching
	Significance

	Acceleration (m/s/s)
	7.17±0.97
	7.13±0.87
	
	P=0.671

	Acceleration (m/s/s)
	
	7.13±0.87
	7.64±1.12
	P=0.014

	Acceleration (m/s/s)
	7.17±0.97
	
	7.64±1.12
	P=0.001






Discussion:
The main aim of this study was to indicate which stretch out of dynamic and static was the more beneficial when it came to a warm-up when preparing for a sport than includes sprinting, moreover, this study was used to see if stretching was beneficial at all by using a ‘non-stretching’ group. 
The findings from this study reinforce the results from previous studies by Webber (2012) and Janot (2007) which studies found that static stretching decreases performance, this study can also be used to support the findings of Su, Wei and Hsu (2019) who found no significant difference between Dynamic stretching and Static stretching on sprint performance. Suggestions from Janot (2007) showed that static stretching actually decreases performance of which this study may provide a reinforcement for this previous study. 
Moreover, this study reinforces a previous study by Needham, Morse and Degens (2009) who found that a dynamic stretching protocol improves anaerobic power exercises such as vertical jump or a sprint. In relation to the study by Su, Wei and Hsu (2019) more research should be done such as using different exercises in future. 
In accordance to the acceleration, it is vital in some sporting activities that when it isn’t possible to achieve top speed potential that acceleration is key according to a study by Simperingham, Cronin and Ross (2016). This study indicated that including dynamic stretching in a warm-up is the most effective method prior to a sporting event as it yields the greatest acceleration. Having an increased acceleration potential is key in some sports such as football or rugby when covering a short amount of ground in as little time as possible is key. 
Conclusion:
In relation to the study findings, which were to find out if no stretching at all, static or dynamic stretching gave the most benefits in a warm-up prior to a sporting event. This study found that for both full distance time and acceleration, dynamic stretching was the most effective to implement in a warm-up protocol rather than a static stretch warm up or none at all. This information can be transferred over to sporting teams and will allow the coaches to use dynamic stretches to get the best out of their players prior to an event. 
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