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The effect of different types of stretching on sprint performance and acceleration
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Abstract
Stretching has long been thought to improve the performance of athletes when included in a warmup prior to an event. This study was conducted to find out whether dynamic stretching was better than static stretching for sprint performance and acceleration, as well as if stretching is better than not stretching at all. To do this, 11 male university athletes performed 3 thirty metre sprints on 3 separate occasions after conducting one of 3 different stretches. The results showed that sprint performance in both total time and acceleration was significantly better when performing static stretching than when performing static stretching or not stretching at all. There was no significant evidence that static stretching was better than not stretching but it did not hinder performance either unlike some previous findings.
Keywords: Stretching, Dynamic, Static, Speed, Acceleration, Sprinting.
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Introduction
A large factor of success in team sports is often the sprint speed of their athletes and it has been shown that the average speed of players in team sports has been increasing in just a few seasons (Hunter et al. 2011). However, often in sports, maximal sprint speed is not achieved and so another important factor to consider for success is the acceleration of athletes (Simperingham, Cronin and Ross, 2016).
Warming up before exercise allows the body to meet the demands of the activity by preparing the muscular, neural and cardiovascular systems beforehand (Curry et al. 2009). A large part of these warmups usually consists of stretching exercises (Witvrouw et al. 2004). The two types of stretches involved in this study are static and dynamic stretches. Static stretching is when a limb is moved into a stretched position that can be tolerated and then holding that position for a period of time (Vardiman, Carrand and Gallagher, 2010). Dynamic stretching is when a movement is performed through the full range of motion at that joint in a controlled manner allowing antagonist muscles to elongate without a held position (Opplert and Babault, 2018).
Stretching before exercise has long believed to be beneficial as an injury prevention as well as having actual benefits to performance itself (Smith, 1994). However, later articles have found that static stretches might inhibited performance of movements requiring maximal force output. One such article is by Cornwell et al. (2001) and found passive (static) stretching inhibited performance when performing the vertical jump. Another article is by Kokkonen, Arnold and Cornwell, (1998) and found that static stretching inhibited performance in maximal strength. One commonly used movement which requires maximal power output is sprinting, therefore it is possible that static stretching might not be as beneficial for sprinting as dynamic stretching would be. 
There are multiple articles which question whether static stretching or dynamic stretching is the better of the two to enhance sprint performance. One study on basketball players found that a warmup including dynamic stretching presented better performance in both a 10 metre sprint and a countermovement jump than a warmup with static stretching (Galazoulas, 2017). Another study by Ronghai, Chunoh and Maochou (2019) found that dynamic stretching improved performers’ 50 metre sprint times more than static stretching and also found that static stretching impaired power performance while dynamic stretching enhanced power performance. This is supported by McMillian et al. (2006) who found that there were some performance impairments when performing static stretching, this was not the case with dynamic stretching. However, another study by Little and Williams (2006) found no significant difference between the two stretches for 10 metre and 20 metre sprint performances. Little evidence is presented on acceleration and none was found showing specific figures on the acceleration of athletes after stretching. Given the contrasting evidence presented around types of stretching as well as the knowledge that stretching is deemed positive for performance; the aim of this current study was to examine the effect of a warmup without stretching, with static stretching or with dynamic stretching on sprint performance and acceleration in male athletes.
Methods
The participants in this study consisted of 11 male athletes (n=11) aged between 18 and 25 years old from UWTSD university. They were chosen by convenience sampling within the university sports department. The participants had to sign consent forms and a Physical Activity Readiness Questionnaire (PARQ) before testing could take place.
Participants were split into 3 different groups and attended the testing on 3 separate occasions, split by a few days of rest. On each occasion participants followed a warmup consisting of 5 minutes jogging to prepare the muscles and cardiovascular system, followed by one of 3 appropriate stretching protocols. These would be randomly assigned to the groups so that each testing day all stretches were performed, this was to prevent the results being affected by fatigue or by performance improvement of the athletes. The 3 stretching protocols were a control group, where there was no stretching; 5 minutes of static stretching or 5 minutes of dynamic stretching.
Once the warmup was complete testing began. Participants had to take it in turns to sprint between cones measured out at 30 metres apart using a metre wheel. They would start at one end and on go would sprint as fast as they could not slowing down until passing the 30 metre cone. There was also a cone set at 5 metres to measure acceleration of the sprints. On each set of cones was a timing gate set up in order to accurately and consistently get a time for sprints. These would start timing when the participant ran through the starting cone, get a time at the 5 metre cone and then get a final time when the participant ran through the final cone.
Static stretching consisted of 10 sets of lower body stretches all held for 12 seconds on each leg including stretches for the hamstrings, gluteal muscles, quadriceps, hip flexors and calves. Dynamic stretching consisted of 10 sets of lower body movements including anterior and posterior leg swings, alternating the leg after each set is performed. 
Each participant would run 3 times for each of the stretching protocols (9 sprints in total) and would have a 3 minute rest between each sprint for that stretch. The best total time for each type of stretching was recorded for all participants in order to eliminate warm up runs and fatigued attempts. The 5 metre time of the best sprint was used in the results. An appropriate cool down was carried out after each day of testing. Results were transferred to an application called ‘Statistical Package for Social Science’ (SPSS) in order to analyse the data and find any relationships between acceleration and sprint times, as well as finding which method provided the best results in performance.
Results
After collecting the data from the participants, the means were calculated to find the average time for each variable. 5 metre times showed mean values in seconds of 0.84 for no stretching, 0.84 for static stretching and 0.81 for dynamic stretching. 30 metre times showed mean values in seconds of 3.88 for no stretching, 3.82 for static stretching and 3.66 for dynamic stretching. These show that dynamic stretching produces the fastest mean time for sprinting.
Once means were calculated, the values were analysed in order to see if there was a significant difference in these variables for their times or if it was just down to the individuals runs at the time. If a significance of P=0.05 or less was found, it indicated that the variable affected the times while if it was above this value, it indicated that it could just be down to coincidence that one time was faster than the other. The calculations showed that there was no significant difference between static stretching and no stretching, with a significance value of 0.208. Dynamic stretching proved to be significantly better than both static stretching and no stretching, with significance values of 0.007 and <0.001 respectively.








Table 1: Results of Sprint Testing.
	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: 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



In order to see if there was an effect of stretching on the acceleration of the athletes, times were recorded reaching the 5 metre cone and an equation to measure their acceleration was used (Distance÷(time x time)). The results of this are shown in table 3. The mean values for accelerations were calculated and showed that average acceleration for no stretching was 7.17m/s/s, static stretching was 7.13m/s/s and dynamic stretching was 7.64m/s/s. These values were then compared similarly to overall time in order to determine if stretching had a significant effect on acceleration. The results of showed that there was no significant difference between acceleration in static stretching and not stretching, however, dynamic stretching was significantly different to both not stretching and static stretching, with a significance of P=0.001 and P=0.014 respectively (see table 4). Therefore, the results of this study show that dynamic stretching gives a better overall time as well as faster acceleration to top speed, which could help to reduce the max time of sprints.
Table 3: Acceleration of Athletes over 5 metres.
	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

	0.85
	6.92
	0.84
	7.09
	0.81
	7.62




Table 4: Significance of Different 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 aim of this study was to determine whether static stretching or dynamic stretching was more beneficial to include in a warmup when performing maximal sprints as well as which was better for acceleration. Also, to see if stretching was beneficial at all compared to not stretching in the warmup.
The findings from this study support and reinforce those of the previous studies performed by Galazoulas, (2017) and Ronghai, Chunoh and Maochou (2019) since it found dynamic stretching in the warmup to be significantly better for sprint performance than static stretching in the warmup. Also, the dynamic stretching part of this study supports early suggestions by Smith (1994) that stretching prior to exercise can improve performance, however this cannot be confirmed for static stretching since no significant difference was found between static and no stretch performance.
Despite supporting some articles around the topic, findings from this study also go against what other articles suggest. From the means of static stretching and no stretching, there is no evidence that static stretching hinders performance, unlike suggestions made by Cornwell et al. (2001) as well as Kokkonen, Arnold and Cornwell, (1998) and McMillian et al. (2006). Although, this could be due to the difference in actions performed, since these previous studies measured different power based movements like vertical jump and 1 repetition maximum. More research would need to be done on this area in future to get a definitive answer.
The results of this study also show that when performing activities in which top speed cannot always be reached and acceleration is an important factor; such as team sports as suggested by Simperingham, Cronin and Ross (2016); dynamic stretching would be the most effective to include in a warmup prior to the sport as this yielded the greatest acceleration. This would be useful to implement in team sports such as rugby or football, where runs are made in accordance with specific moves where only a short amount of ground is covered in one go. Static stretching provided no significant benefit to runner’s performance in comparison to not stretching and therefore have no benefit to performance when included in a warmup prior to an event.
If researching this area again, it would be beneficial to have timers set at every 5 metre mark of the sprint in order to find out if the runners velocity was more constant throughout their run with a certain stretch as this would provide a higher level of detail into the subject matter and help understand which aspects of sprint performance are actually improved from stretching and which are not. There were also few participants in the study and so results might not have been as accurate as if a larger participation number was involved. In future, research should include 20 plus participants so that anomalous have less of an impact on means and show a more accurate representation of the testing group.
Conclusion
Conclusion
This study aimed to find out whether not stretching, static stretching or dynamic stretching was the most effective to include in a warmup preceding an event. The study found that for both full distance time and acceleration dynamic stretching was the most effective to include and that static stretching was no more effective than not stretching at all. This information can be used to give the best warmups to athletes in order for them to perform to their greatest ability.
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