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The effect of resisted sprint training on speed and strength performance in male rugby union players.
Joshua Atkins (1701740)

Abstract

The effect of resistance sprint training has on speed and strength performance in male rugby union players. A variety of studies have researched the effect resisted sprint training (RST) has on speed and changes in kinematics. However, these results are conflicting when compared to the range of studies available. Twenty male rugby union players took part in the study and were randomly assigned to a control and RST group. Each performed one training session a week for four weeks. Pre and post-intervention testing consisted of sprint times being taken at 5,10 and 30 meters, a stopwatch was used to obtain times. The results showed a significant increase in the RST group and no significant increase or decrease in the control group (5m- P=0.011, 10m- P=0.007, 30m- P=0.09). These results suggest it would be beneficial for a rugby player or team to introduce RST as a training method to increase speed. 

Introduction

Speed, acceleration and leg power are all critical for rugby players as all aspects are needed to achieve optimum performance. Speed is needed when a player is in space to allow them to gain distance between them and the defending players, acceleration is needed to allow players to quickly move into space or move back in defence, power is needed to be able to break through a tackle in attack and is also need for agility to allow them to quickly change in direction (Austin, Gabbett and Jenkins, 2011). These aspects of the game are needed for all players regardless of position this means looking into the optimum way to train and improve these aspects would be beneficial for the whole team. On average rugby player will make 5-20 meter high intensity runs during a rugby game. Acceleration has been defined by Murphy et al., (2003) as over distances of 4.6m (5 yards) to 13.7m (15 yards) and sprint speed over a longer distance of 36.6m. The two of the most frequently used training methods to improve athlete's acceleration and speed are resisted and non-resisted training.

RST is a training method can be widely implemented using a range of different methods for example weighted vest, speed parachute, weighted sledge, uphill or sand dune training etc. It is also a regally used most sports which require high speed running, for example, rugby, football, hockey and athletics. The objective of RST is used to build specific strength and power through the use of overload of the muscles. Literature does suggest that due to this type of training there is an increase in muscular force out of the hip extensors (Alcaraz et al., 2008) and the knee extensors (Cronin and Hansen, 2005) as well as the gluteus maximums (Alcaraz et al., 2005). The reason for this is due to the physiological adaptations the body has to resistance training. Literature suggests that there is currently conflicting evidence to support the use and the effect which RST has on athletes. Clark et al., (2010) found that when comparing a weighted vest group carrying 18.5% of body mass and a sledge towing group pulling 10% of body mass to an un-resisted sprint training group there was found to have no significant in sprint times at 18.3 to 54.9 meters. Upton (2011) found that comparing RST to assisted sprint training (AST) had a range of results with the RST group with an unchanged sprint time over the first 13.7m (15 yards) but an increase over the final 22.9m (25 yards) of the 36.6m (40 yards) compared to the AST group which had an increased sprint time over the first 13.7m (15 yards) and a decrease in the final 22.9m (25 yards). Harrison and Bourke (2009) also found conflicting results finding a significant improvement in sprint times over 5m and no improvement over 10 and 30 meters when comparing an RST group using sledge training to a control group. This range of results from several research articles shows the varying results RST has on athletes. For this reason, this research article will be comparing SRT to an un-resisted control group in male rugby union players, looking into the effects these training methods have on the athletes 5, 10 and 30 meter sprint times. The reason for using male rugby union players is as stated the sport is heavily based on short high-intensity sprints which means an increase in speed would be highly beneficial for the player performance.

Research question/Hypothesis

The research question for this project is looking at the effect of resistance sprint training has on speed and strength performance in male rugby players.
The hypothesis for research is that resisted speed training will have a significant effect on speed, acceleration and power compared to a normal speed training control group. The null hypothesis is that resisted speed training will have no significant effect on speed, acceleration and power compared to a normal speed training control group.

Method

Study Design

This study was performed with a pre-test post-test design and used convenience sampling within the University of Wales Trinity Saint David (UWTSD) rugby union team to gather participants. This was an evidence informed group who were instructed to perform two sets of testing on the dates of 24/02/2020 and 16/03/2020, with a four-week intervention of either resisted sprint training or normal sprint training. All testing and interventions will be carried out on the UWTSD campus grounds. This study gained ethical approval from UWTSD to allow the study to be performed.

Participants

Recruitment of participants was performed through putting a public notice onto the UWTSD men's rugby union page asking for participants to take part in the study and to contact a member of the research team for more information. The inclusion criteria put in place mandated male UWTSD rugby union player's aged 18+ with recent experience in playing rugby. The exclusion criteria mandated that participant did not take part on other forms of rugby for example league or 7's as these sports have different needs, participants must also have no recent lower-body injuries or in any of the rehabilitation phases. The participants gathered for the study was 20. There was an informed consent form for all participants to read which outlines the research project to allow the participants to have an informed decision whether to take part in the study or not, each participant signed the form before taking part in the research project as seen in the appendix. 

Protocols

All participants performed pre-intervention and post-intervention testing, both included a standardized warm-up which included a raise aspect as well as both static and dynamic stretches according to Kendall (2017). Each participant then performed one 30-meter practice sprint, they then performed three 30-meter sprints with times being recorded at 5 meters, 10 meters and 30 meters each participant was given a 4-minute rest between each repetition. 
The participants were then randomly assigned into two groups, this was done by giving each participant a number and using a random number generator to assign them into groups. Group one was the resisted sprint training group. The protocol for this intervention was for each participant to perform a standardized warm-up the same as the testing warm-up advised by Kendall (2017). The participant will be asked to perform six 20-meter maximal sprints whilst pulling a weighted sledge and will have a 4-minute rest between each repetition (Harrison and Bourke, 2009). The weight added to the sledge will be using Lockie., et al (2003) recommendations of 12.6-13% of body mass, this was found using Lockie., et al (2003) equation of (body mass x body mass percentage)-sledge weight = used load. Group two was the normal sprint training group which acted as a control group, the protocol for this group was the same standardized warm-up followed by six 20-meter maximal sprints with no added resistance and 4-minute rest periods between each repetition. 

Data Analysis

The population of this study was dived into two groups both performing pre-intervention and post-intervention testing. A one-sample statistics was performed to find the mean and standard deviation of the group's results, a one-sample test was also performed to find the 95% confidence interval of the difference. A paired T-test was used to compare the results within each group of the pre-intervention and post-intervention testing to find an improvement between the two. An independent T-test was performed to compare between the pre-intervention and post-intervention groups to find a significant difference. 

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 (seconds)
	Std.Deviation
	Sig
	T
	Df
	Sig. (2-tailed)
	95% confidence interval of difference

	
	Lower 
	Upper 

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

	
	2
	10
	0.8170
	0.19
	
	
	
	
	
	

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

	
	2
	10
	1.5360
	0.30
	
	
	
	
	
	

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

	
	2
	10
	5.1320
	0.71
	
	
	
	
	
	


An independent samples T-test was conducted to compare the test results of group 1 and group 2 before the intervention was performed at 5, 10 and 30 meters. At 5 meters there was no significant difference in test results was observed between group 1 [M= 0.7640 sec, SD= 0.12) and group 2 (M=0.8170 sec, SD = 0.19; t(18)= 0.753, P=0.461]. At 10 meters there was no significant difference in test results was observed between group 1 [M= 1.4390 sec, SD= 0.23) and group 2 (M=1.5360 sec, SD = 0.30; t(18)= 0.805, P=0.431]. At 30 meters there was no significant difference in test results was observed between group 1 [M= 4.9650 sec, SD= 0.58) and group 2 (M=5.1320 sec, 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
(seconds)
	Std.Deviation
	Sig
	T
	Df
	Sig. (2-tailed)
	95% confidence interval of difference

	
	Lower
	Upper

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

	
	2
	10
	0.7720
	0.10
	
	
	
	
	
	

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

	
	2
	10
	1.4990
	0.31
	
	
	
	
	
	

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

	
	2
	10
	5.1120
	0.66
	
	
	
	
	
	


An independent samples T-test was conducted to compare the test results of group 1 and group 2 post-intervention was performed at 5, 10 and 30 meters. At 5 meters there was no significant difference in test results was observed between group 1 [M= 0.7480 sec, SD= 0.12) and group 2 (M=0.7720 sec, SD = 0.09; t(18)= 0.469, P=0.626]. At 10 meters there was no significant difference in test results was observed between group 1 [M= 1.4240 sec, SD= 0.23) and group 2 (M=1.4990 sec, SD = 0.31; t(18)= 0.613, P=0.548]. At 30 meters there was no significant difference in test results was observed between group 1 [M= 4.9120 sec, SD= 0.62) and group 2 (M=5.1120 sec, SD = 0.66; t(18)= 0.697, P=0.495]. 
Table 3: Displays date from an paired T-test comparing group 1 pre-intervention testing scores to post-intervention testing scores.
	Paired Samples Stat
	Correlations
	Paired Samples Test

	
	
	Mean
(seconds)
	N
	Std.Deviation
	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
	
	
	
	
	
	


A paired-samples T-Test was conducted to evaluate the impact of RST on sprint speed over 5,10 and 30 meters. There was a statistical significant difference observed between 5 meter pre-test (M=0.7640 sec, SD=0.12) and post-test [M=0.7480 sec, SD=0.12, t(9)=3.207, P=0.011]. The magnitude of the differences in the means was very large (eta squared = 0.53).  There was also a statistical significant difference observed between 10 meter pre-test (M=1.4390 sec, SD=0.23) and post-test [M=1.4240 sec, SD=0.23, t(9)=3.503, P=0.007]. The magnitude of the differences in the means was very large (eta squared = 0.57). There was a statistical significant difference observed between 30-meter pre-test (M=4.9650 sec, SD=0.58) and post-test [M=4.9120 sec, SD=0.62, t(9)=1.900, P=0.090] The magnitude of the differences in the means was 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
(seconds)
	N
	Std.Deviation
	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
	
	
	
	
	
	


A paired-samples T-Test was conducted to evaluate the impact of RST on sprint speed over 5,10 and 30 meters. There was no statistically significant difference observed between 5 meter pre-test (M=0.8170 sec, SD=0.19) and post-test [M=0.7720 sec, SD=0.10, t(9)=1.423, P=0.189]. There was no statistically significant difference observed between 10 meter pre-test (M=1.5360 sec, SD=0.30) and post-test [M=1.4990 sec, SD=0.31, t(9)=1.258, P=0.240]. There was no statistically significant difference observed between 30 meter pre-test (M=5.1320 sec, SD=0.71) and post-test [M=5.1120 sec, SD=0.66, t(9)=0.168, P=0.870]
Discussion

The results found there was no significant difference between group one and group two scores. Both interventions methods were found to improve the athlete's acceleration and sprint speed however, there was only a significant difference found in group one with the RST intervention and was found over 5,10 and 30 meters. The results found to agree with both Upton (2011) who found an increase in speed after 22.9m and Harrison and Bourke (2009) who found an improvement in acceleration over 5 meters after an RST intervention was put in place.
The reason for these results are likely to be due to the physiological adaptations which have been made as a result of both training methods. The adaptations will have to occur are both within the muscle as well as the energy systems which work to supply with muscles with energy. The adaptations which are made within the muscle can be short term and long term, the short term includes an increase in neural activation and increase in an athletes one repetition maximum (Young, 2006). The long term adaptations which can occur are an increase in protein synthesis, a significant increase in fibre hypertrophy and a larger cross-sectional area (Ross and Leveritt, 2001). Some studies have also identified alter in muscle fibre type parentage by 10% dependent on the type of training (Komi, 2008). The use of sprint training will encourage the transition from type I (slow-twitch) to type II (fast-twitch) muscle fibres, to allow an increase in force production (Young, 2006). These types of training will also increase the ATP-PCr anaerobic energy system, due to the larger cross-sectional area, there is an increase in the number of cells which are able to crease ATP and energy to allow the muscles to produce an increase in energy and force production (Nalcakan, 2014). This research includes 4 weeks of intervention training which would suggest that there are short term adaptations which have started to occur, however, suggests a greater increase of these adaptations in the RST group compared to the control un-resisted group. The reason for this is due to the increase in resistance assessed when training.
The limitations in this study were the use of stopwatches for timing as these caused the results to become less reliable due to the added human error which can occur. Four sets of times gates would have made the testing more reliable. Another limitation was the time of the intervention due to the weeks available in the academic year this did not allow for a longer period of training to occur to assess the long term effects and adaptations the two training methods had on acceleration and sprint times.
Conclusion

In conclusion, a significant difference was found at 5, 10 and 30 meters after RST compared to the control un-resisted group where no significant difference was found. This suggested there is an increase in short term adaptations in the RST group. This would suggest in a practical setting for rugby players and team RST is a beneficial training method in order to improve the athlete's acceleration and sprint speed over 5-30 meters which is similar to that a player would make in a game of rugby. 
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§ Vi PARTICIPANT INFORMATION SHEET

Study Title: Exploring the Efficacy of Screening and Injury Reduction Strategies in Athletes.
Twould like to invite you to take partin a research study involving performing a resistive or non-
resistive sprint training, with testing of maximal sprint tests. | am hoping to find that resistive sprint
training s effective in maximising players sprint performance. When deciding whether you want to
take part, it is important for you to understand exactly what will be asked of you. Please take as
much time as you want to read this information carefully, so that you can talk about it to the Sports
Therapist who will be carrying out the project. Please don't be afraid to ask us if there is anything
that you don't understand or are unsure about before deciding to take part

What is the purpose of the study?

As mentioned above, | am interested in establishing whether resistive sprint training positively
contributes to an athlete’s muscular strength and sprint time. | plan to measure speed through the
use of timed maximal sprints. The aim is to determine whether resistive sprint training is a effective
training method to increase sprint speed as well a strength.

Why have | been invited?
Tintend to work with your rugby union team of the study. As a player you have been
invited to participate in the study.

Do | have to take part?
Itis entirely your own decision to want to take part or not. If you do decide to take part in this
project, we will describe the study and go through the information sheet that you will be given to
keep. We will then ask you to sign a consent form to show you agree to take part. If you decide you
do not want to take part then this is also ok and it will not affect you in any way.

What will happen to me if | take part?

We will ask you to take part in the activity of either resistive sprint training program or a non-
resistive training program. Testing will be performed before and after the program these wil include
maximal sprints over 5m, 10m and 30m.

What are the possible disadvantages and risks of taking part?

Given the nature of the testing, there s a low risk of delayed onset muscie soreness. We will not
schedule your medical screening testing two days before hard training sessions or competitions.
As a matter of procedure, trained medical staff or first aider will be present during testing should
Yyou need attention.

What are the possible benefits of taking part?

We cannot promise the study will help you, but the information we get from the study will help
improve the understanding of the effects brought about by resistive sprint training on both time and
muscular strength for athletes.

What if there is a problem?

If you have a concern about any aspect of this study, or need to report any adverse events that
may have occurred you should ask to speak to the researchers who will do their best to answer
your questions.

For information, please contact Joshua Atkins on 07739 699947 or by Email
1701740@student UWTSD.ac.uk.

If you remain unhappy and wish to complain formally you can do this through contacting the
Faculty's Research Office.

September 201916Ethical Approval Form v6
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Will my taking part in the study be kept confidential?

Individual participant research data, including injury surveillance information and testing results will
be made anonymous (your name and any identifying features will be removed so that you cannot
be recognised) and given a research code, known only to the investigator. A master list identifying
participants to the research codes data will be held on a password protected computer accessed
only by the researcher. Any hard paper will be stored in a locked cabinet, within locked office,
accessed only by researcher. Where possible it will be transferred to electronic copies and hard
copy duplicates destroyed. Electronic data will be stored on a password-protected computer known
only by researcher. All data stored will be kept safe, encrypted and password protected and stored
in a locked cupboard. The data will be used for analysis and reported in publications as aggregated
data. Joshua Atkins will be the only person to have access to view identifiable data. All data will be
retained for a minimurm of 7 years after which it may be destroyed or deleted

What will happen if | don’t carry on with the study?
If at any time during testing you feel uneasy about taking part you should withdraw immediately. If
you withdraw from the study all the information and data collected from you, to date, will be
destroyed and removed from the study files. You do not have explain why you have decided to
withdraw and it will be done without prejudice. Please also note that if during the screening/testing
our qualified member of staff will be monitoring your performance and if he considers that you may
be at risk of injury she will ask you to cease participation and withdraw you from the study. This is
for your safety and we ask you respect this decision.

What will happen to the results of the research study?

On completion of the study the results will be presented to the University of Wales Trinity Saint
David sport therapy course director David Gardner. Please note that neither you nor your team will
be identified in any report, presentation or publication.

Who is organising or sponsoring the research?
University of Wales, Trinity Saint David is organising the research.

Further information and contact details:
Joshua Atkins

1701740@student.uwtsd.ac.uk

07739 699947

Information Sheet based on: Kate Evans & COREC/NHS National Patient Safety Agency.
Information Sheets and Consent

Forms — Guidance for Researcher and Reviewers' Version 3.0 Dec 2009.

Link to IRAS website - IRAS4
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" University of Wales

STUDY CONSENT FORM

Title of Project: The effect of different stretching techniques on quadriceps strength in rugby union
players

Name of Researcher: Mr Joshua Atkins

Please (INITIAL) all boxes

1.1 confirm that | have read and understand the information sheet dated (24/02/2020
version 1) for the above study. | have had the opportunity to consider the information, ask
questions and have had these answered satisfactorily.

2.1 understand that my participation is voluntary and that | am free to withdraw at any time
without giving any reason, without any consequence to myself.

3.1 agree to my anonymised data being used in study specific reports and subsequent
articles that will appear in academic journals.

4.1agree to:

. Having my physical characteristics measured (i.., height, weight, mass and fat mass
using bioelectrical impedance).

b Having my injury information collected as part of the surveillance study

c. Participate in the musculo-skeletal and movement screen as part of the preseason
medical screening

5. To the best of my knowledge | am fit to take part in this study, and agree to take part in
the above study.

Name of Participant: Date Signature
Name of person Date Signature
taking consent.
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