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Malonzo, C
The effect of static and dynamic stretching on sprint performance
Carl Malonzo


Abstract
Stretching in sport has been to give out many benefits to athletes. It has been thought that it prevents injuries and can improve performance in athletes before a competition or sporting event. The purpose of this study was to find out if static stretching or dynamic stretching has an affect on sprint performance at all.  For 
this study 11 male university athletes from the university completed 3 different stretches and 3 separate 30 metre sprints. The results showed that dynamic stretching produces faster sprint time and acceleration times than no stretching and static stretching. 


Introduction

[bookmark: _Hlk39414594][bookmark: _Hlk39682812][bookmark: _Hlk39682834][bookmark: _Hlk39682974][bookmark: _Hlk39682916][bookmark: _Hlk39683157][bookmark: _Hlk39683215][bookmark: _Hlk39419672]Muscle stretching before engaging in physical activity is a common practice among athletes as it is though to promote better performances and reduce the risk of injury (Nelson et al,2005).  Stretching in training programmes have been recreational and competitive athletes has been very common. The role of stretching in enhancing athletic performance has been debated (Shrier, 2004).  There are three types of stretching. Static stretching, dynamic stretching, and proprioceptive neuromuscular facilitation (PNF) stretching (Evan,2014).  Static stretching involves lengthening a muscle and holding it in a mildly uncomfortable position for a short amount of time, usually between 10 and 30 seconds and dynamic stretching uses momentum and active muscular effort to a lengthen a muscle, but the end position is not held (Evan,2014).  There have been recent studies to show that static stretching or dynamic stretching improves or has a negative effect on speed. It said that static stretching prior to an activity affects speed negatively (Khorasani, Sahebozamani and Tabrizi, 2010) Kistler et al (2010) discovered that static stretching decreased sprint speed with slowing the overall times between 20 and 40 metre and both 60 and 100 metre sprints. It also produces slower 30 metre sprint times.  Fletcher, Monte- Colombo and Balsom (2010) also reported that performing static stretching prior to an activity had a negative affect on a 20 metre sprint times. from looking at the recent studies available it has a negative impact in relation to sprint performance. There are also recent studies in recent research on how dynamic stretch affects sprint performance. Little and Williams (2006) found that a dynamic stretching during a warmup protocol for soccer players improved sprint performance as agility.  Fletcher and Anness (2007) reported that dynamic stretching combined with an 800-metre jog warm up protocol led to faster 50 metre sprint overall times. Needham et al (2009) also reported that athletes combined dynamic stretching and front squats improved their overall sprint times than athletes that performed dynamic stretching alone. Both groups had a faster sprint time than a static stretching group. Dynamic stretching also has been showed to improve 20 metre sprint times (Fletcher and Colombo, 2010) and one or two sets of dynamic stretching in the warmup protocol improved 20 metre sprint times Fletcher and Colombo, 2010) However doing more than 3 or 4 sets of dynamic stretching can have a negative affect on 10 m and 20m sprint times. From the literature above it shows that dynamic stretching has a positive affect on sprint times and speed. 
Method
The participants in this study consisted of 11 male athletes who took part in moderate to high intensity exercise and are aged between 18-25 years old from University Trinity Saint David Carmarthen. The athletes were chosen by convenience sampling through the university sports department. Before starting any procedures, the participants were informed with the purpose of the study and they all had to sign Physical Activity Readiness Questionnaire (PARQ) and consent forms before they could take part in the testing. 
The participants were then split into 3 different groups: No stretching, Static stretching, and Dynamic stretching. The groups were split and were tested on 3 separate days of the week. The participants would attend depending on their availability and commitments.  In each group a certain warmup protocol was followed.  Fletcher and Anness (2007) reported that 800 m jog followed by stretching can help sprint speed. In relation to this method it followed around 4/5 laps around the University sports hall to warm up the muscles and the cardiovascular system.  Then 3 stretching protocols were conducted including no stretching, static stretching, and dynamic stretching. 
Evan (2004) said that static stretches should be held for at least 10 – 30 seconds.  The 3 groups will do the 3 types of stretching in relation to their groups and what stretch they are assigned to.
For static stretching warm up protocol this will involve at least 5 different types of stretching for the lower part of the body targeting the calves, quadriceps, hip flexors, and the hamstrings. These will be held for at least between 15-30 seconds. 
For dynamic stretches these types of stretches are more active movements. Including jump squats, jump lunges, lunge with a twist and anterior and posterior leg swings. The participants will be at least doing 2-4 sets of dynamic stretches. Fletcher and Colombo (2010) said that one or two sets of dynamic stretches can have a positive effect and 3 or 4 can have a negative effect.
Each participant would then complete 3 30m sprints from each group and would have a rest time of at least 2-3 minutes before each sprint. Cones were place in the sports hall to measure out 30 metres a metre wheel was also used to help. A crash mat was set up the end of the hall so the participants can go as fast as they can without stopping.  Timing gates were set up at each cone to accurately record sprint times. These would start timing when the participants ran through it.  A cone was also set up at the 5 metre to get the acceleration; the timing gates will also get this reading.  
After the sprints were completed a cool down protocol was followed including normal stretches and a walk off. The best time was taken from all the participants in the separate groups and analysed through SPSS (Statistical Package for Social Science) to see if there is colleration with stretches and sprint time and accelerations and sprint time also. 







Results
Table 1: Sprint testing times 
	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 3 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



Table 3: Acceleration of sprints 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

	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





In relation to these results, after the sprints and all the data was calculated and the mean was calculated for overall 30 metre sprint and the last 5 metre sprint times. For 30 metre sprint times the mean gave a value of 3.88s for no stretching, 3.82s for static stretching and 3.66s for dynamic stretching. For the last 5 metre sprint time the mean gave a value of 0.84 for not stretching, 0.84 for static stretching and 0.81 for dynamic stretching. The mean results show that dynamic stretching has a positive effect on sprint mean times by at least 0.3 seconds. 
Also, the significant values of the 3 stretches on the sprint were analysed which are in table 2. These were calculated to see if the stretches did have an affect or it was just on the participants capability. If a significance value was under P=0.05 or lower than that was reported, this indicated that the stretches affect the times. The significance values showed that no stretching and static stretching had the same value with P=0.208 and dynamic stretching had a significance value of P=0.007 and P= <0.001.  This shows that Once again dynamic stretching is significantly better than no stretching and static stretching with a 0.138 difference. 
Acceleration was also calculated in relation to the sprints. A 5-metre cone was set to record acceleration. The equation that was used was (Distance÷ (time x time)). The mean values for acceleration and showed that for no stretching the average acceleration was 7.17m/s/s, for static stretching it was 7.13m/s/s and dynamic stretching was 7.64 m/s/s; these values are show in table 3. This shows that dynamic stretching has also a positive effect on acceleration and beats the other two stretches. The same method was used to analyse the significance values of the 3 stretches on acceleration. The results in table 4 show that there is a significant difference in dynamic stretching with a significance value of P=0.01 and P=0.014 and not stretching and static stretching with P=0.671. Overall dynamic stretching has a better impact and can help have faster sprint times and faster acceleration than no stretching and static stretching in relation to the values calculated in the tables. 
Discussion
The aim of this study is was to see if static stretching or dynamic stretching has an overall improvement in sprint speed times. 
The aim of static stretching involves lengthening a muscle and holding it in a mildly uncomfortable position for a short amount of time, usually between 10 to 30 seconds and dynamic stretching uses momentum and active muscular effort to a lengthen a muscle, but the end position is not held (Evan,2014).   
The recent articles and studies that were provided stated that static stretching did not improve sprint speed time or was negative prior to it. Kistler et al (2010) found that static stretching decreased sprint speed with slowing the overall times between 20 and 40 metre and both 60 and 100 metre sprints. It also produces slower 30 metre sprint times. Khorasani, Sahebozamani and Tabrizi (2010) also stated that it has a negative impact on sprint speed. 
In relation to dynamic stretching the previous studies stated that it can improve speed and sprint times. Little and Williams (2006) found that a dynamic stretching during a warmup protocol for soccer players improved sprint performance and agility.  Fletcher and Anness (2007) reported that dynamic stretching combined with an 800-metre jog warm up protocol can improve faster 50 metre sprint overall times. Also, Fletcher and Colombo (2010) found that doing 1-2 sets of dynamic stretching can improve sprint speed and performance. 
In relation to the results that were gathered from the participants in the test, it supported the studies that were stated as in the test it was very clear to see that dynamic stretching had an overall better sprint time than no stretching and static stretching. It also gave better times in acceleration. The mean sprint times were 3.88s for no stretching, 3.82s for static and 3.66s for dynamic stretching.  
Although it does support the studies their can be some areas that need further research into. One factor that can contribute it to the test is the participants baseline flexibility, this can impact the performance effect of stretching in speed and agility tasks (Favero, Midgley and Bentley,2009). Another obvious factor is the size comparison of the athletes. Taller participants would obviously had longer strides than other people which can have and affect on the test. 
Conclusion
The study aimed to find out whether static stretching or dynamic stretching is better for sprint speed overall times and performance. In summary, dynamic stretching has a better impact on sprint speed and performance and produces faster sprint times than stretching. These results support the existing studies that also state that static stretching has a negative effect on sprint speed and dynamic stretching has a positive effect.  This information provides that dynamic stretching should be used in warm-up protocols rather than static stretching and no stretching. This will provide the best warm-up protocols for athletes to enable them to provide the best performance. This overall study does not mean that athletes should not perform static stretching in relation to their normal warm up protocols, but if they were do include mainly static stretching protocol a 5 minute interval of dynamic stretching added could benefit as well to make sure that there are no potential negative effects that can hinder performance. 
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