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Abstract 

The utilisation of resisted spring training as a method to improve athletes’ acceleration and speed has received considerable attention. The effectiveness, however, has some conflicting viewpoints. This study aims to compare the results of resisted sprint training to conventional un resisted sprint training over 5m, 10m and 30m speed in collegiate level rugby players. After a baseline test of each participant involved, participants were assigned at random to either resisted sprint training or conventional, un resisted sprint training. Both groups faced a 4-week intervention period. After the 4 weeks each participant underwent a post intervention test to compare to the baseline result from the start. By dividing the groups, it was possible to calculate a mean and a standard deviation. A one sample test was used to calculate the 95% confidence interval of difference. A paired T test was used to compare two set of results of pre and post intervention. An independent T test was used to find a significant difference between pre and post intervention. This test showed that there was in fact a difference between 5m 10m and 30m after RST measures were intervened.

Introduction 

Rugby players have an abundance of different physical attributes to perform in rugby. These physical attributes will tend to vary depending on the position of rugby player (Duthie et al., 2006). The most common being the backs are faster than the forwards. Even though forwards may not possess the same speed prowess as the backs, it is still an attribute they will somewhat possess (Duthie et al., 2006; Clark et al., 2010). Speed ties in with power which forwards tend to acquire in abundance due to the nature of their roles within the game e.g. scrummaging, mauling and tackling (Zafeiridis et al., 2005). Speed can be utilised by any player on the pitch to gain distance from the opposition to avoid being tackled (West et al., 2013). Research from olds, 2001 found from 135 different activity periods during regional rugby union matches, 56% of those activities only lasted 10 seconds or less and 85% lasting shorter than  15 seconds, with the overall sprinting distance covered during the game as 2000 meters (Duthie et al., 2006; Olds, 2001). This data highlights the importance of a high anaerobic capacity for all rugby players as the sprints are so short the majority of the time the players are using their ATP PCr energy system (Olds, 2001).
. 

Resistant sprint training (RST) is a commonly utilised form of training method to improve an individual’s speed, acceleration, and power (Nalcakan, 2014; (Ross and Leveritt, 2001). The resistance aspect can vary from a weighted vest, weighted sled, and parachutes. The purpose of RST is to build the strength and the power through the lower limb by the use of overload training (Kafer and Anderson, 1994; (Lockie et al., 2003). Recent literature that supports RST suggests that it can have an influence on the transition of muscle fibre type, by as much as 10% (Argus et al., 2010). Various different research supports the use of RST whilst some research has found conflicting results. Harrison and Bourke in 2009 discovered that RST had a significant improvement over 5m but none through 10m and 30m when comparing RST to an un resisted sprinting group (Harrison and Bourke., 2009; Zafeiridis et al., 2005). Due to these conflictions found in research, this project will be comparing RST to a un resisted, controlled group. 

Research question

This research project will be investigating the effects of RST on speed and strength performance of male collegiate rugby union players.


Hypothesis

The hypothesis for this research question is that the RST will have a direct effect on the speed, power and acceleration of the participant when comparing to the unresisted group. The null hypothesis is that RST will have no effects on the speed, power and acceleration of the participants when compared to the unresisted sprinting group.

Method

a. Participants

The way in which participants were recruited was through the use of public notices on the social media page of the Universities rugby team. The notice asked for the participation in a study and to contact a member from the research team for more detail. The criteria for inclusion in the test include a male UWTSD rugby union player aged over 18 years with recent playing experience. The criteria for exclusion included players of different forms of rugby such as rugby league or 7's, or any injuries which may hinder the results. 

From this recruitment, twenty participants put themselves forward to be involved with the test. Each participant had an informed consent form which outlined the aims of the project and allowed the participant whether they were happy to take part or not. Every participant who wanted to go forward with the tested signed their signature on the form allowing for their consent.



b. Design

The study was designed with a pre-test and a post-test with convenience sampling from the UWTSD male rugby union team. All of the participants for this study are players from the team. The group was informed that about the procedures and were instructed on the performance of the tests on 24/02/2020 and 16/03/2020. A four-week intervention period was in place for the resisted sprint training and normal sprinting. Every test performed will be upon the UWTSD campus with the approval of ethical terms from the university to allow for the study to go ahead.

c. Protocol

Every participant completed a pre intervention test and a post intervention test. Prior to the performance, both tests included a standardised warm up period which included a pulse raising activity alongside static and dynamic stretching (Kendall, 2017). Once the warmup period was completed each participant then performed a 30m sprint which was a practice, followed by three 30m sprints. These three sprints are recorded at 5m,10m, and 30m with a stopwatch. After each sprint, the participant was given a 4-minute rest.

Following on from the testing, participants were split into two separate groups at random. This was standardised by giving each participant a number and using a random number generator to select who goes into the groups. Within these two groups (groups 1 and 2), group 1 was to have the intervention of RST. Group 2 subsequently had unweighted, bodyweight sprint training.  Group 1 followed a standardised warm up of Harrison and Bourke (2009)
who also performed a similar test. Participants in group 1 will be instructed to complete six 20m maximal sprints whilst pulling a weighted sled behind them. After each sprint there will be a four-minute rest period (Harrison and Bourke, 2009; Zafeiridis et al., 2005). The weight of which each participant pulls will be following Lockie's (2003) recommendation of 12.6%-13% of total body mass. This was formulated during Lockie's (2003) equation of (body mass x body mass %) - sledge weight = load used. Group 2's protocol was the same standardised warm up procedure followed up by six 20m maximal sprints, unresisted with the same 4-minute rest slots between each sprint (Lockie et al., 2003).

d. Data analysis 

By dividing the groups in two with both completing a pre and post intervention testing, a one-sample statistic could be performed. By doing so, a mean and standard deviation could be calculated as a result. A one sample test will also be used to find the 95% confidence interval of the difference. A paired T test was then utilised to be able to compare the two sets of results within the groups of pre and post intervention testing to find an improvement between the two. Finally, an independent T test was completed pre and post intervention to find a significant difference between the two.

Results 

Table 1: Displays data from an independent T-test comparing group 1 to group 2 from pre-intervention testing.
	
	
	Group Statistics
	Levene’s
	T-test for equality of means

	
	Groups
	N
	Mean (S)
	SD
	Sig
	T
	Df
	Sig. (2-tailed)
	95% confidence interval of difference

	
	Lower 
	Upper 

	5 m
	1
	10
	0.7640
	0.12 
	0.565
	0.753
	18
	0.461
	-0.95
	0.20

	
	2
	10
	0.8170
	0.19
	
	
	
	
	
	

	10 m
	1
	10
	1.4390
	0.23
	0.591
	0.805
	18
	0.431
	-0.16
	0.35

	
	2
	10
	1.5360
	0.30
	
	
	
	
	
	

	30 m
	1
	10
	4.9650
	0.58
	0.500
	0.575
	18
	0.573
	-0.44
	0.78

	
	2
	10
	5.1320
	0.71
	
	
	
	
	
	



The independent sample T test was performed to be able to compare the results of groups 1 and 2 prior to intervention which were operated at 5, 10 and 30m. 5m, no compelling difference was seen between group 1[M = 0.7640s, SD= 0.12) and group 2 (M = 0.8170s, SD= 0.19; t(18) = 0.753, P = 0.461]. 10m also saw no significant difference in both test results seen in group 1 [M = 1.4390s, SD = 0.23) and group 2 (M = 1.5360s, SD = 0.30; t(18) = 0.805, P = 0.431]. 30m also showed to have no observed difference between group 1 [M = 4.9650s, SD = 0.58) and group 2 (M = 5.1320s, SD = 0.71; t(18) = 0.575, P = 0.573].

Table 2: Displays data from an independent T-test comparing group 1 to group 2 from post-intervention testing.
	
	
	Group Statistics 
	Levene’s
	T-test for equality of means

	
	Groups
	N
	Mean
(S)
	SD
	Sig
	T
	Df
	Sig. (2-tailed)
	95% confidence interval of difference

	
	Lower
	Upper

	5 m
	1
	10
	0.7480
	0.12
	0.762
	0.469
	18
	0.626
	-0.78
	0.13

	
	2
	10
	0.7720
	0.10
	
	
	
	
	
	

	10 m
	1
	10
	1.4240
	0.23
	0.553
	0.613
	18
	0.548
	-0.18
	0.33

	
	2
	10
	1.4990
	0.31
	
	
	
	
	
	

	30 m
	1
	10
	4.9120
	0.62
	0.668
	0.697
	18
	0.495
	-0.40
	0.30

	
	2
	10
	5.1120
	0.66
	
	
	
	
	
	



Independent sample T test was performed to be able to compare groups 1 and 2 for post intervention which were operated at 5m, 10m and 30m. During 5m no difference in test results were observed between group 1 [M = 0.7480s, SD = 0.12) and group 2 (M = 0.7720s, SD = 0.09; t(18) = 0.469, P = 0.626]. At 10m, again, there was no significant difference between the tests observed at group 1 [M = 1.4240s, SD = 0.23) and group 2 (M = 1.4990s, SD = 0.31;  t(18) = 0.613, P = 0.548]. During the 30m test there was no compelling difference between group 1 [ M = 4.9120s, SD = 0.62) and group 2 (M = 5.1120s, SD = 0.66; t(18) = 0.697, P = 0.495].

Table 3: Displays date from a paired T-test comparing group 1 pre-intervention testing scores to post-intervention testing scores.
	Paired Samples Stat
	Correlations
	Paired Samples Test

	
	
	Mean
(S)
	N
	SD
	Sig.
	T
	Df
	Sig. (2-tailed)
	95% confidence interval of difference

	
	Lower
	Upper

	Pair 1
	5 pre
	0.7640
	10
	0.12
	0.000
	3.207
	9
	0.011
	0.01
	0.27

	
	5 post
	0.7480
	10
	0.12
	
	
	
	
	
	

	Pair 2
	10 pre 
	1.4390
	10
	0.23
	0.000
	3.503
	9
	0.007
	0.01
	0.25

	
	10 post
	1.4240
	10
	0.23
	
	
	
	
	
	

	Pair 3
	30 pre
	4.9650
	10
	0.58
	0.000
	1.900
	9
	0.090
	-0.01
	0.10

	
	30 post
	4.9120
	10
	0.62
	
	
	
	
	
	



The paired sample T test was performed in order to evaluate the impact of which RST has on sprint speed over 5m, 10m and 30m. Here, it is possible to witness a statistical difference between 5m pre-test (M = 0.7640s, SD = 0.12) and post-test [M = 0.7480s, SD = 0.12; t(9) = 3.207, P = 0.011]. The division of the mean scores were significantly larger (eta squared = 0.53). Also observed was a statistical difference between 10m pre-test (M = 1.4390s, SD = 0.23) and post-test [M = 1.4240s, SD = 0.23; t(9) = 3.503, P = 0.58].  There was a large difference in mean score (eta squared = 0.57). In the 30m pre-test there was also a difference found (M = 4.9650s, SD = 0.58) and post-test [M = 4.9120s, SD = 0.62; t(9) = 1.900, P = 0.090]. The differences seen in the mean values were again, large (eta squared = 0.28).

Table 4: Displays date from a paired T-test comparing group 2 pre-intervention testing scores to post-intervention testing scores.
	Paired Samples Stat
	Correlations
	Paired Samples Test

	
	
	Mean
(S)
	N
	SD.
	Sig.
	T
	Df
	Sig. (2-tailed)
	95% confidence interval of difference

	
	
	
	
	
	
	
	
	
	Lower 
	Upper

	Pair 1
	5 pre
	0.8170
	10
	0.19
	0.000
	1.423
	9
	0.189
	-0.27
	0.12

	
	5 post
	0.7720
	10
	0.10
	
	
	
	
	
	

	Pair 2
	10 pre 
	1.5360
	10
	0.30
	0.000
	1.258
	9
	0.240
	-0.30
	0.10

	
	10 post
	1.4990
	10
	0.31
	
	
	
	
	
	

	Pair 3
	30 pre
	5.1320
	10
	0.71
	0.002
	0.168
	9
	0.870
	-0.25
	0.29

	
	30 post
	5.1120
	10
	0.66
	
	
	
	
	
	



The paired sample T test was performed to be able to evaluate the impacts of RST on sprint speed over 5m, 10m and 30m. There was no compelling difference between 5m pre-test (M = 0.8170s, SD = 0.19) and post-test [M = 0.7720s, SD = 0.10, t(9) = 1.423, P = 0.189]. Also, there was no difference significant difference between 10m pre-test (M = 1.5360s, SD = 0.30) and post-test [M = 1.4990s, SD = 0.31; t(9) = 1.258, P = 0.240]. Finally, there was no compelling differences seen between the 30m pre-test (M = 5.1320s, SD = 0.71) and post-test [M = 5.1120s, SD = 0.66; t(9) = 0.168, P = 0.870].


Discussion 

The interventions in place both had enhanced the participants sprint speed and their acceleration. Group 1 who received RST had a significant difference over 5m, 10m and 30m. This particular set of scores also related to Upton’s test in 2011 who also found that RST produces an increase in speed over the same distances. Harrison and Bourke (2009) also found that RST was beneficial for improving speed in their particular test, but mainly over 5m. These related results are likely to be because of short term physiological adaptations occurring in the participants from both groups (Harrison and Bourke., 2009). The energy systems and the muscles they supply will have seen the benefits from this type of training. The capacity of the anaerobic, ATP PCr system will become enhanced from the increased cross-sectional area which are, in turn, able to produce cells which create ATP to cater the muscles for the productions of force and energy (Clark et al., 2010; Nalcakan, 2014). Numerous different studies have also reported that RST will have an influence of the muscle fibre type. RST can Increase type II muscle fibre type by 10% depending on the variation of training (Duthie et al., 2006; West et al., 2013). This change in fibre type will also alter the amounts of force produced, increasing the power ability of the participant (Zafeiridis et al., 2005).  A this was a fairly short study of only 4 weeks, meaning it is possible that the scores recorded is evidence that the intervention is starting to bring on these short-term adaptations. 

Human error could be at fault here when mentioning the limitations of the study. For example, the timing of the sprints was performed by stopwatches. Other studies like Harrison and Bourke’s (2009) used timing gates to prevent the chance of miss judging the stopwatch and thus preventing the likelihood of human error and hindering the results. It would be an interesting study to continue this research for a longer timescale to record the longer terms of RST which was not possible during the short duration of this study.


Conclusion 

To conclude, there was a significant difference between 5m, 10m and 30m after RST measures had intervened when compared to the control, unresisted group where no significant difference was discovered. This result therefore means that there is an increase to the short-term adaptations in the participants of the RST group. This would also go on to imply for a practical setting for rugby teams to train RST to improve the players power, acceleration, and speed attributes.
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