
Journal of Physics: Conference Series

PAPER • OPEN ACCESS

Repeated Sprint Ability with Inclusion of Changing
Direction among Veteran Soccer Players
To cite this article: Omar Md Salleh et al 2018 J. Phys.: Conf. Ser. 1020 012007

 

View the article online for updates and enhancements.

Related content
Innovation: Banks SPRINT for technology
Sally Croft

-

P-Soccer: Soccer Games Application
using Kinect
Mohamad Fahim Mohamed Nasir,
Suriawati Suparjoh, Nazim Razali et al.

-

Modelling The Effect of Changing Point
Systems to Teams’ Competition Standing
in A Malaysian Soccer Super League
Muhammad Mat Yusof, Ruzelan Khalid,
Mohamad Shukri Abdul Hamid et al.

-

This content was downloaded from IP address 123.136.111.189 on 07/10/2019 at 21:03

https://doi.org/10.1088/1742-6596/1020/1/012007
http://iopscience.iop.org/article/10.1088/2058-7058/4/8/8
http://iopscience.iop.org/article/10.1088/1742-6596/1020/1/012005
http://iopscience.iop.org/article/10.1088/1742-6596/1020/1/012005
http://iopscience.iop.org/article/10.1088/1742-6596/1020/1/012002
http://iopscience.iop.org/article/10.1088/1742-6596/1020/1/012002
http://iopscience.iop.org/article/10.1088/1742-6596/1020/1/012002
http://googleads.g.doubleclick.net/pcs/click?xai=AKAOjsvf03LXP_6SzeEKXNqQq73v3hQ8my_BjWh5YiGQciFhqSbNnD4Tnb6f7wJaa54rfBQSpJnREL7xYXe3_1YBfRUaK7zyLMKZWeFIEP8qgTCa0tqf7-fJ5Wn7yvyFk52CYi17mHdg4NVVJF65BHW8xnXVFYhBvaHZcbhAb0yQ1cKPXZcn5f_tEMn48LHI7SAZcwxX2LguyWls5UyhZ9a1eAjk8dv2tmxaQUT_EuUxTpNywyNyF0Dg&sig=Cg0ArKJSzEGqsja9376I&adurl=http://iopscience.org/books


1

Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.

Published under licence by IOP Publishing Ltd

1234567890 ‘’“”

ICoTSM IOP Publishing

IOP Conf. Series: Journal of Physics: Conf. Series 1020 (2018) 012007  doi :10.1088/1742-6596/1020/1/012007

 

 

 

 

 

 

Repeated Sprint Ability with Inclusion of Changing Direction 

among Veteran Soccer Players 

Omar Md Salleh
1
, Ali Md Nadzalan

1
, Nur Ikhwan Mohamad

1
, Azali Rahmat

1
, 

Mirza Azny Mustafa
1
, & Kevin Tan

1
 

1
Faculty of Sports Science and Coaching, Sultan Idris Education University, Tanjung 

Malim, Perak, Malaysia 

Corresponding author’s emal: omar@fsskj.upsi.edu.my  

Abstract. This study was conducted to determine the repeated sprint ability (RSA) with the 

inclusion of changing direction among veteran soccer players. Twelve main players from a 

university veteran soccer team were recruited and were required to perform the RSA test in two 

conditions; i) without ball and ii) with ball. Descriptive statistics and Wilcoxon signed rank test 

was conducted to determine the mean score and the differences of sprint time, percentage of 

decrement score of sprinting (Sdec) and fatigue index (FI) between the two conditions. Both 

conditions demonstrated significantly drop in speed in the fifth sprint. Results showed sprint 

time, Sdec and FI were found to be significantly different between both conditions. Findings of 

this study demonstrated the important for specific training to sports for performance 

enhancement. 

1.  Introduction 

Studies on improving physical abilities among soccer players has been expanding and keep been 

conducted over the years [1-3]. Several previous studies showed an athlete from a team sport is 

required to sprint for 1-10% of the total distance covered during the actual game that is almost 1-3% 

playing time [4-7]. The findings of these studies demonstrated the importance of team sports’ athlete 

to have good ability to sprint repeatedly in order to enhance ball possession for their team.  

In accessing the repeated sprint ability (RSA), various protocols of test existed and it is a matter of 

which test is more specific to be conducted among athletes. Repeated sprint ability (RSA) is defined as 

the capability to reproduce maximum speed over a series of sprints [8]. Study by Rampinini, Bishop 

[9] has shown the average time recorded during an RSA test predicted the distance of high-intensity 

running (>19.8km/h), and the total sprint distance during a professional soccer match. Thus, it can be 

seen that RSA development can positively affect performance of a team. 

Several methods have been examined and have found to improve RSA [10-15]. However, before 

starting a test, it is important to assess the performance of the athletes so that the initial level of the 

players can be obtained besides can know the suitability of the tests conducted.  

In conducting RSA test or training, one of the things to be considered is the fatigue developed during 

the exercise as this will reveal the athlete’s ability to withstand fatigue. Fatigue in RSA refer to the 

decrement of the maximal power output or speed (i.e. during cycling or running), although the 

individuals can sustained the task [14]. Fatigue during RSA training has been shown can rapidly 

develop as early as just after the first sprint Mendez-Villanueva, Hamer [16]. 

http://creativecommons.org/licenses/by/3.0
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It is important to reduce the fatigue development during games as the ability to produce maximum 

sprints may increase the chance to win ball possession that may positively affect the final outcome of a 

game. However, the inability to produce maximum speed during sprinting will increase the risk of 

losing ball possession and even concede goals. For example, study by Paton, Hopkins [17] have 

demonstrated that a ~0.8% reduction in sprint speed would increase the likelihood of a player losing 

possession of the ball against an opponent, when both players sprint for the ball.  

Despite increasing number of scientific studies on RSA [5, 9, 18-21] lack of data existed on the 

RSA among veteran athletes. It is unknown on how the performance of veteran athletes in RSA 

causing the training program for them always been in general form. It was the aim of this study to 

determine the repeated sprint ability (RSA) with the inclusion of changing direction among veteran 

soccer players. The RSA was analysed through the sprint time, percentage decrement score of 

sprinting (Sdec) and fatigue index (FI).  

 

2.  Methodology 

2.1.  Participants 

 

Twelve university veteran football representatives (mean age = 44.69 ± 2.03 years old) were recruited 

for this study. Participants were currently active training three times per week and were in their 

preparation phase for inter-varsity competition. PAR Q was used to screened participants prior to 

testing.  Each participant has read and signed an informed consent for research participation approved 

by the Research Management and Innovation Centre, Universiti Pendidikan Sultan Idris (Code: 

RAGS/2013/UPSI/SG/01/2). All participants were informed on the study aims and procedures before 

the data collection. 

 

2.2. RSA Procedures 

 

Figure 1. RSA test set-up developed for this study [image taken from Salleh, Nadzalan [22]] 

 
Figure 1 showed the RSA test set-up developed for this study. The RSA test involved 5 repetitions of 

maximal effort 40 m run with 60 seconds active rest in between. Participants were needed to run 6 m 

(60˚ straight to the left) before make the first turn (60˚ straight to the right for 7 m) and then make the 

second turn (60˚ straight to the left for 7 m) and continue to the end line before return back. During the 

return back, participants made 180˚ turn and also need to run through the two turns to go back to the 

starting point. Markers were placed at all the points that participants need to make turns. 
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One minute recovery consisted of 40 seconds walk around and twenty seconds before the start of 

next sprint, participants need to get ready at the starting line and await the start signal from an 

instructor. Participants were instructed to stand passively with non-dominant leg were used as a 

leading foot at the starting line. ‘Ready, Set, Go!’ was used as the start signal involve the instruction of 

the instructor. 

Two RSA test were needed to be performed by all participants; one without ball and one with ball. 

For with ball RSA test, participant need to sprint while dribbling the ball until reached the 20 m point 

where they were needed to kick the ball to a small goal that had been set up 7 m straight away from 

the 20 m point. Participants just need to sprint back to the starting line without ball. 

A timing gate (Microgate, Bolzano, Italy) was used to measure the sprint time the timing gate was 

placed at the starting line, 1 m above the ground. The investigators used a hand-held Q&Q Quartz 

stopwatch (Citizen Watch Co., Ltd., Tokyo, Japan) to monitor recovery time. The participants 

commenced each sprint, starting from a standing position 0.5 m behind the sensor. Strong verbal 

encouragement was provided to each participant during all sprints. Three scores were calculated for 

the analysis; i) sprint time, ii) FI, and iii) Sdec. 

 

2.3. Formula  

 

Both the formula of FI (eq. 1) and Sdec (eq. 2) were adapted from Girard, Mendez-Villanueva [14]. 

Sdec was measured to quantify fatigue by comparing actual performance to an imagined ‘ideal 

performance’ while FI was measured to indicate the drop-off in performance from the best to worst 

sprint performance [14].  

Equation1 

FI = [(Sbest - Sworst) / Sbest] x 100 

Equation 2 

Sdec (%) = [(S1 + S2 +S3 + S4 + S5) / (Sbest x number of sprints) -1] x 100 

 

2.4. Statistical Analysis 

 

Normality of data was examined using Shapiro-Wilk test. The mean and standard deviation of 

participants’ physical characteristics, sprint time, Sdec and FI were analysed using descriptive 

statistics while  Wilcoxon signed rank test was conducted to assess the different of sprint time, FI and 

Sdec of the RSA test performed with ball and without ball. 

 

3.  Results 

Table 1 showed the physical characteristics of participants. 

 

Table 1. Physical characteristics of participants 

 Mean ± SD 

Age (years) 44.69 ± 2.03 

Body mass (kg) 70.18 ± 5.69 

Height (cm) 170.25 ± 4.38 

 

Table 2 showed the time for each sprint in RSA without ball conditions. Sprint 1 and Sprint 2 were 

shown to be significantly faster compared to Sprint 5 (Sprint 1, p = 0.01; Sprint 2, p = 0.021).  
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Table 2. Sprint time without ball 

Sprint RSA time without ball (s) 

 Mean ± SD  

Sprint 1 8.77 ± 0.83 

Sprint 2 8.84 ± 0.99 

Sprint 3 8.88 ± 0.98 

Sprint 4 8.89 ± 0.84 

Sprint 5 9.15 ± 1.10 

 

Table 3 showed the time for each sprint in RSA with ball conditions. Sprint 1 and Sprint 2 were shown 

to be significantly faster compared to Sprint 5 (Sprint 1, p = 0.04; Sprint 2, p = 0.04). 

 

Table 3. Sprint time with ball 

Sprint RSA time with ball (s) 

 Mean ± SD  

Sprint 1 9.96 ± 0.96 

Sprint 2 9.99 ± 1.09 

Sprint 3 10.07 ± 1.01 

Sprint 4 10.14 ± 0.99 

Sprint 5 10.14 ± 1.21 

 

Table 4 showed the comparison of average sprint time, FI and Sdec between RSA without ball and 

with ball. Results showed the sprint time without ball was significantly faster compared to sprint time 

with ball, p < 0.01. Besides that, FI and Sdec were found to be significantly higher in with ball 

condition, p < 0.01. 

 

Table 4. Comparison of average sprint time, FI and Sdec between RSA without ball and with 

ball 

 Time (s) FI Sdec 

 Mean ± SD Mean ± SD Mean ± SD 

RSA without ball 8.90 ± 0.92 7.15 ± 4.06 2.87 ± 1.19 

RSA with ball 10.06 ± 1.03 5.15 ± 2.90 2.43 ± 1.46 

% difference 13% 27.97% 15.33% 

sig 0.002 0.002 0.002 

i) Time = average sprint time, ii) FI = fatigue index, iii) Sdec = percentage decrement score of 

sprinting, iv) % difference = percentage difference of score between without ball and with 

ball, v) sig = p-value. 

4.  Discussions 

Repeated sprint ability with the inclusion of changing direction among veteran soccer players were 

examined as the purpose of this study. Participants performed the RSA test in two conditions; one 

without ball and one with ball.  

In without ball condition, Sprint 1 and Sprint 2 were shown to be significantly faster compared to 

Sprint 5 (Sprint 1, p = 0.01; Sprint 2, p = 0.021). This showed that participant didn’t able to maintain 

their speed in the fifth sprint thus causing it to be significantly slower compared to the earlier sprints. 

Table 3 showed the time for each sprint in RSA with ball conditions. Again, Sprint 1 and Sprint 2 

were shown to be significantly faster compared to Sprint 5 (Sprint 1, p = 0.04; Sprint 2, p = 0.04). As 
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in the without ball condition, this also showed that participants sprint performance drop significantly 

in the last sprint. 

Table 4 showed the comparison of average sprint time, FI and Sdec between RSA without ball and 

with ball. Researchers have tended to use two terms as a way to quantify the ability to resist fatigue 

during RSE, which are; i) fatigue index (FI) and/or ii) the percentage decrement score (Sdec) [14]. The 

FI has generally been calculated as the drop-off in performance from the best to worst sprint 

performance during an RSE whereas the Sdec attempts to quantify fatigue by comparing actual 

performance to an imagined ‘ideal performance’ (i.e. where the best effort would be replicated in each 

sprint) [14]. 

Results in this study showed the sprint time without ball was significantly faster compared to sprint 

time with ball, p < 0.001. Besides that, FI and Sdec were found to be significantly higher in with ball 

condition, p < 0.01. As in Salleh, Nadzalan [22], this finding also found that without ball condition 

produce greater sprint ability. This demonstrated no matter whom the population is, the sprint 

performance drop when in with ball condition. Findings also found FI to be higher, demonstrated that 

participants easier to become fatigue when in with ball condition.  

Overall, this study demonstrated the lack of sprint ability and less fatigue-resistance when running 

with ball. This condition is a thing that should be taken care, as it is the ball control that is important in 

a soccer match. The inability to move better when in ball position inflicts the cases of ball possession 

that might occur in real game. 

It is stressed that every team and players to enhanced their capability to sprint with ball efficiently. 

Training should be performed to enhance this aspect. Many types of training can be performed to 

improve RSA and among of them are the intermittent-sprint, repeated-sprint, speed, agility and 

quickness (SAQ) and coordination training [10-14].  

 

5. Conclusions 

To conclude, it can be seen from this study that the ability to sprint repeatedly were depending on the 

level of condition. It is important to be noticed that the RSA procedure used in this study has taken 

into account the specific requirement of soccer players in the real game. Future studies were suggested 

to be conducted on the high level soccer players (i.e. national level) and the methods to reduce FI and 

Sdec such as training method and dietary intake. 
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