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Physiology of Sprint Performance in 12 males between the ages of 18-25


Abstract

The aim of this study is to determine whether different physiological factors such as power, flexibility, strength and anthropometric measurements have a relation with sprint performance. Twelve males from the UWTSD Sports class (age = 20.2 ± 1.7 years, height = 179.7 ± 9.7 cm, mass = 91.5 ± 19.7kg) were chosen on random to complete a mixture of tests. The results showed strong correlations between anthropometric measurements and sprint speed but weak correlations with power and flexibility and a moderate correlation with strength.


Introduction

The 100-m sprint is one of the most prestigious events in athletics. Current world records for men and women are held by Usain Bolt and Florence Griffith Joyner, with 9.58 and 10.49 seconds, several conditions will work against a sprinter such as sprint velocity, air resistance and breaking impulse in each stride. (Haugen, 2015) This suggests that there are many conditions working against a sprinter to decrease his performance and what factors can be improved to cancel out these conditions and increase performance. 

Sprint speed and forward acceleration are key physical determinants of performance in many activities in sport, but other physiological factors could influence sprinting such as power output. This could be measured by a maximal vertical jump test. (MVJ) (Balsalobre-Fernández, 2019) From a previous study made by Coelho et al (2011) he found that athletes with a good performance in the 30m sprint test also obtained good results in the MVJ jump test. Another study on 6 elite soccer players done by Wisløff et al (2004) also showed a relatively strong correlation between MVJ performance and sprint times as both are derivatives of maximal power. This suggests that many different power training regimes will help to improve sprint performance by giving a powerful acceleration at the beginning of a race. 

 In a study done by Mathison et al (2015) he looked at the relationship between anthropometric measurements and sprint performance across 30 meters in young adults/teenagers. The results from the study in the older participant showed that the taller and heavier runners were better in sprint performance compared to the light and shorter ones showed a relationship in that sprint performance was better in the older participants because they were taller and heavier. But in the younger participants there was not a relationship between height and weight. This could suggest that muscle growth has not developed fully or that they have not grown to their maximum height yet. 

In a study done by Olsen, (2014) where they looked at if there is any sort of relationship between sprint performance and flexibility. A 30-meter sprint and a sit and reach test were conducted, and it was found that the two were insignificant. This may be because flexibility does not have a great impact in sprinting but may help by having an increased lunge which may or may not help sprint performance. On the other hand, Johnhagen (1994) suggests sprinters to increase their flexibility to help decrease the change of an injury occurring in their hamstrings and quadriceps. This will not influence their sprint performance but may help to stop injuries happening when training and competing.

 In an experiment conducted by Styles et al (2016) from the 12 participants which took part in the testing that there was a strong correlation between relative strength and sprint performance. Changes in the squat strength seemed to reflect in improvements in short and moderate sprint performance. This shows that these slight changes to strength training can improve sprinting and performance in specific sports such as football, rugby and cricket.

The data that was collected from this experiment will seek out whether there is any sort of correlation between different physiological factors and how would this influence sprint performance. From this it will be possible to find out what is the most influential training style that will help improve sprint performance and other sports which sprinting is necessary.  This study will explain the physiology of sprint performance in 12 males between the ages of 18-25.
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After institutional ethics approval from the University of Wales Trinity Saint Davids, 12 healthy young adults from the sport and exercise course will be conducting several fitness assessments.  The twelve participants will conduct different physiological assessments such as body composition, flexibility, power and relative strength. Sprint speed will also be tested to compare each result to determine whether there is a relation. Each test that will be conducted in the UWTSD laboratory or the studio gym over 2 months, between January – February 2020.
Before undergoing any test, all participants will have to fill in a Par q and consent form to undergo any test they will conduct. A demonstration will be given to each participant to ensure they know what they are doing and use the machines correctly, so no injuries are caused. There will always be someone always supervising each test that is made so there no problems and maximum accuracy in all assessments. 

The first test that was conducted was anthropometric measurements by using basic equipment such as stadiometer for height, weighing scale for weight and from this calculate BMI. (Housh et al, 2016) After calculating the BMI of each participant peak power will be tested. Peak power is the greatest output or production of work over a given amount of time, Strength, velocity, force and neuromuscular adaptations are a combination of power. (Cronin et al, 2001) To calculate this, a maximal vertical jump test will be conducted. (Church et al, 2001) The next test was the Keiser leg press test which calculated power (w) (Keiser Manual, 2017) Once each participant had a power score using the machine, relative strength would be calculated (RS = power / weight) A flexibility test will be completed after all tests are done. This will ensure that each participant has warmed up to enhance their flexibility score. The test will be done three times using the UWTSD protocol to calculate a mean score for each participant. (Housh et al, 2016) The final test was a 30 m sprint which was calculated by using timing gates that recorded the start time and the finish. Each participant would have one run that would give their time. (Haugen et al, 2013) This format of testing is used to decide whether a certain position suits a player for example someone quick would be on the wing in rugby or football. (Cometti et al, 2001)
  
Once all the tests have been completed the scores will be put on an Excel sheet and later transferred to SPSS where the data can be analysed and compared. When analysing the data on SPSS an equation will be used to determine whether there is a relation between the physiological factors and sprint performance. The equation will be a correlation which will determine whether there is a correlation, relationship and variance between sprint performance and other variables. To identify any possibility of a relationship a between the factors a must be a probability value of ≤0.05.

After comparing all the different physiological factors to sprint performance it will be possible to determine what factors influence sprint performance the most. Each participant will be given information on what factors should they improve to enhance their sprint performance.

Results 

Two different tables will be in this section, table 1 will show the mean and standard deviation of each test, table 2 shows will determine whether there is a correlation, relationship and variance between the two factors.

	Descriptive Statistics

	
	Mean
	Std. Deviation
	N

	BMI
	29.7021
	5.79589
	12

	Weight (kg)
	94.5667
	23.62815
	12

	Sprint 30m (s)
	4.9883
	.74886
	12

	MVJ (cm)
	50.0250
	7.29970
	12

	Height (cm)
	177.6250
	7.68743
	12

	Flexibility (cm)
	18.5075
	9.43833
	12

	Keiser (w)
	2692.2917
	475.98150
	12


Table.1

From the data shown above it can be said that the test scores are varied because the standard deviation of each test is significantly high. Ultimately, this may be because there is a mixture of participants which are a range of different sizes and play in different sports.




	Correlations

	
	Sprint 30m (s)

	BMI
	Pearson Correlation
	.915

	
	Sig. (2-tailed)
	.000

	
	N
	12

	Weight (kg)
	Pearson Correlation
	.911

	
	Sig. (2-tailed)
	.000

	
	N
	12

	Sprint 30m (s)
	Pearson Correlation
	1

	
	Sig. (2-tailed)
	

	
	N
	12

	MVJ (cm)
	Pearson Correlation
	-.444

	
	Sig. (2-tailed)
	.149

	
	N
	12

	Height (cm)
	Pearson Correlation
	.527

	
	Sig. (2-tailed)
	.078

	
	N
	12

	Flexibility (cm)
	Pearson Correlation
	-.437

	
	Sig. (2-tailed)
	.156

	
	N
	12

	Keiser (w)
	Pearson Correlation
	.499

	
	Sig. (2-tailed)
	.098

	
	N
	12


Table.2

Firstly, from the table above, it shows r = 0.915 for BMI which shows a strong relationship with sprint speed. With a p < 0.000 this indicates it is significant and the two values correlates. R2 = 0.837 which means 84% of the variability between the two variable is accounted for and 16% is something else. R = 0.911 for weight which again is a strong relationship with sprint speed and the p < 0.000 that shows a significant and the two variables correlate. R2 = 0.83 which like the BMI, 83% of the variability between both is accounted for and 17% is something else.  The r value of height is 0.53 which means there is a moderate relationship with sprinting and p = 0.078 which indicates there is a slight correlation but not low enough to be significant. R2 = 0.28 which means 28% of the variability is accounted for and the 72% is for something that is unrelated. The r value of MVJ is -0.444 which shows a weak relationship to sprint speed and p = 0.149. This indicates no correlation because p > 0.05. R2 = 0.2 which suggests 20% of the variability is accounted for and 80% is something else. R = -0.437 for flexibility which shows there is not a strong relationship with sprint speed and the p > 0.05 that shows no significant and the two variables do not correlate. R2 = 0.19 which like MVJ, only 19% of the variability between both are considered for and 81% is something different. R = 0.5 for the Keiser machine which shows a moderate relationship with sprint speed and the p > 0.05 that shows there is no significant and the two variables do not correlate. R2 = 0.25 which again, only 25% of the variability between both are accounted for and 75% is something else.


Discussion

From the results it suggests that BMI, weight and height have a relationship with sprint speed. This may be because a sprinter does not want to have a high BMI score or be considerably overweight.  In a study by Bejan and Marden (2006) they found that as the distance in track races decrease to 200 or 100 m, runners gradually become heavier. This refines mass and key requirements for speed. The results from their study states that speed increases with mass. If a runner has a heavier body mass, this is associated with improved efficiency in sprint events, due to the necessity of muscle strength, ground force and power and to improved return of elastic energy from the stretch shortening cycle (Berg et al, 1991) Comparing different research with the results it seems they are similar but on the other hand, it seems that the mass and BMI is influenced more by muscle and not fat. If the participants are looking to increase sprint performance, they could decrease fat mass and increase muscle mass by simple weight and cardiovascular training.

In the results showed above there was not a strong correlation between MVJ and sprint speed which shows this does not influence the participants’ sprint speed. On the other hand, a study conducted by Cronin and Hansen (2005) reported strong correlation between vertical jumping and sprint times at 10 and 30 m on football players. The data here may be different because majority of the participants who were tested were bigger and mostly played rugby compared to the smaller and lighter football players. This shows that by improving an individuals MVJ, their sprint speed can also increase. According to the research by Wisloff et al, (2004) he suggests that 1 to 3RM of a squat is good training to improve power. Plyometric workouts such as box jumps, burpee jumps, and parachute sprinting can also help to improve sprint performance. (Harries et al, 2008)

Flexibility did not show a significant relationship (p = 0.152) with sprint performance but in an experiment conducted by Fernandez et al (2015) he found that a seven week hamstring stretch before and after sprinting significantly improved each players sprint performance as well as their flexibility. Stretching is important before competing and sprinting so that the blood flows and to prevent injuries. If the participants in the test would have done a specific stretch regime every week this could have influenced their sprint performance.

According to the data from the results there was a moderate correlation but no significant relationship (p < 0.05) with sprint performance. Ronnestad et al (2008) completed a research on the relation between strength training and sprint performance on professional football players. After a 7 week strength training programme consisting of half squats and squat jumps, the players had improvements in 10-m (pre: 1.78 ± 0.02 seconds, post: 1.75 ± 0.01 seconds) and 40-m (pre: 5.43 ± 0.05 seconds, post: 5.37 ± 0.05 seconds) sprint times. From this we can tell that the moderate correlation within the data is relevant and does influence sprint performance.


Conclusion

This study was to find whether there is any relation from different physiological factors that would influence sprint performance. The findings show there is a strong correlation with the anthropometric measurements and sprint performance which suggest these can influence an individuals’ sprint speed and time. The results also show weak correlation with MVJ, flexibility and strength but there compared to other research training these factors can help to improve sprint performance. It is clear to say that each factor which was assessed has some sort of influence on sprint performance, where some have a larger influence than others but are equally important to improve. In the future, different training programmes such as strength, plyometric or muscle stretch could be given to individuals to see whether or not sprint performance is improved.
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