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Abstract: 

This study examined the investigation protocol and compares the endurance performance and the fast stretch-

shortening cycle (F-SSC) in two male amateur soccer teams. Altogether, twenty amateur soccer players from two 

teams (third and fifth amateur division) participated in this cross-sectional study. Outcomes were yo-yo intermittent 

recovery test level 1 (YYIRTL1) for endurance performance and a plyometric jump test (PJT) for the F-SSC. The 

recruitment rate of 45.5% is low while the attrition rate of 0% and the adherence rate of 100% are good. For 

endurance performance and F-SSC, no significant differences between the teams were determined. The findings from 

this study indicate that it is feasible with modification such as a familiarization to the PJT. It shows that the YYIRTL1 

is a practical tool to monitoring actual training levels for endurance performance in amateur soccer players. This study 

shows no significant difference between a third division and fifth division amateur soccer team in endurance 

performance and F-SSC.  
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Introduction 

 

Many research studies were conducted with professional soccer players or professional soccer players were 

compared with amateur soccer players. Kaplan et al. (2009) showed that in the shuttle run test, professional soccer 

players have significantly higher values than amateurs. Ostojic et al. (2004) found significant differences in favour of 

the professional soccer players regarding VO2max and maximal heart rate (HRmax) during 20 m shuttle run tests, as well 

as during the squat jump (SJ). 

Arnason et al. (2004), Cometti et al. (2001), Ostojic (2004), Dellal et al. (2011), Le Gall et al. (2010) and 

Wisloff et al. (2004) evaluated differences in MVC, slow stretch-shortening cycle (S-SSC) and explosive strength 

respectively. In contrast, there is a lack of adequate information for reactive strength, which described the fast stretch-

shortening cycle (F-SSC). Güllich & Schmidtbleicher (1999) refer to reactive strength as a component of the rate of 

RFD. Reactive strength in the form of an F-SSC is also important in soccer (Reilly & Ekblom, 2005).  

To our knowledge, appropriate studies are rare in amateur soccer players. Science has also to spread its 

knowledge to amateur sport. There is a lack of investigation protocols that describe which endurance strength 

components are to be measured and how these data must be collected. For this reason, and due to lack of data, it seems 

justified in this context to perform at first a study with amateur male soccer players to generate basis data for planning 

future studies. The aim of this study was 1) to test the feasibility of the investigation protocol and 2) to evaluate the 

endurance performance and the F-SSC between two amateur male soccer teams. 

 

Material & methods  

 

Participants 

 Twenty Swiss male amateur soccer players from a third division team (n=10; mean age: 24.04 ± 2.92 years) 

and fifth division team (n=10; mean age: 24.16 ± 3.81 years) voluntarily participated in this cross-sectional study. All 

the soccer players were recruited based on a) they had a minimum of eight years of training and weekend match day 

experience, and b) they trained in the evening, at least two days per week for an average of 90 minutes each time in 

addition to the weekend match, and c) were members of the same soccer team. Moreover, any players who 

experienced injuries, or missed 50% of training sessions were excluded from this study. 
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Table 1 Characteristics of the amateur soccer players with means and standard deviation of age and anthropometry 

 

 First team (n = 10) Second team (n = 10) 

age (years) 24.04 ± 2.92 24.16 ± 3.81 

height (cm) 178.05 ± 4.31 180.25 ± 4.92 

weight (kg) 82.85 ± 8.84 80.45 ± 9.66 

BMI (kg x m
-2
) 26.10 ± 2.20 24.69 ± 1.96 

abdominal circumference (cm) 88.15 ± 6.58 86.60 ± 5.99 

thigh circumference (cm) 55.50 ± 3.41 53.30 ± 3.20 

  

This study is consistent with the institutional ethical requirements for human experimentation in accordance with the 

latest version of the Declaration of Helsinki. All participants gave written informed consent.  

 

Procedures 

 Two survey sessions were organized during the in‐season soccer-training period on an outdoor training field. 

The first session was designed to collect the following anthropometric data (Table 1):  Body height (tape rule, Stanley, 

Idstein, Germany), body weight (digital bathroom scale, Soehnle, Leifheit AG, Nassau, Germany).   

The warm-up program for both test days was standardized and consisted of three minutes of running the 20 m distance 

back and forth at a set pace (i.e. 9.0 km/h) with the help of “beep” sounds. The surveys took place in the evening 

between 7-10 p.m. The same two investigators (MR, RS) performed all the measurements. 

 

Outcome: measurements 

 To test the endurance performance, the yo-yo intermittent recovery test level 1 (YYIRTL1) was applied 

(Krustrup et al., 2003). The test has an intraclass correlation coefficient (ICC) of 0.86 (Thomas, Dawson, & Goodman, 

2006). The YYIRTL1 consisted of 20 m shuttle runs performed at increasing velocities with ten seconds of active 

recovery between runs until exhaustion.  

  

 A Myotest® device (Sion, Switzerland) was used to test the F-SSC with the PJT. The Myotest® device is a 

small electronic triaxial accelerometer which is fixed on a Velcro belt around the waist. The Myotest® device has 

very good reliability for F-SSC with an ICC of 0.98 (Casartelli, Muller, & Maffiuletti, 2010). The participants started 

in an upright standing position with their hands on their hips; after a beep start signal they were then instructed to flex 

their knees around 90° as quickly as possible and then jump as high as possible in the ensuing concentric phase. When 

their feet touched the ground on landing they jumped up as high as possible another five times with the minimum 

possible ground contact time while keeping the knees and ankles extended. After five bounces a double beep signal 

occurs.  

 

Statistical analyses 

 The variables are described as mean ± SD, as well as median and interquartile range (IQR). Due to the low 

number of participants, nonparametric analysis was used. The Mann-Whitney U test was used to analyze group 

differences regarding endurance performance and F-SSC. A p value < 0.05 was considered as statistically significant. 

The data were analyzed using the statistical package program IBM SPSS Version 19 (SPSS, Inc., Chicago, USA) and 

Microsoft Excel 2007 (Microsoft Corporation, Redmond, USA).  

 

Results 

 

After the verbal information session, all 20 amateur soccer players who were present were recruited. These 

comprised ten players (number of starters: 80%) from the third amateur division team (they ranked 7th) and ten 

players (number of starters: 60%) from the fifth amateur division team (they ranked 4th).  

All soccer players carried out the YYIRTL1 and PJT measurements. The attrition rate was 0% and the adherence rate 

100%. There were no reports of adverse effect or injury during the investigation. 

 

Table 2 shows the median (IQR) of the variables of endurance performance while Table 3 represents the variable of 

the F-SSC index. No significant difference between the two teams was found for endurance performance (P = 0.65) 

and for F-SSC index (P = 0.67). 

 

Table 2 Descriptive statistics of the YYIRTL1 in meter 

 

 

 

 
Mean and ± SD and median and interquartile range (IQR) values for YYIRTL1. P-values compared between the two teams after YYIRTL1 
performance using Mann-Whitney U test. ± SD = standard deviation; YYIRTL1 = yo-yo intermittent recovery test level 1 

Team n distance median (IQR) 

Third Division  10   1000 (440 – 1880) 

Fifth Division  10   1080 (440 – 1520)  
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Table 3 Descriptive statistics of the F-SSC index 

 

 

 

 
Mean and ± SD and median and interquartile range (IQR) values for F-SSC index. P-values compared between the two teams after VJT 

performance using Mann-Whitney U test.  ± SD = standard deviation; F-SSC = fast stretch-shortening cycle 

 

Discussion 

 

The present study aimed to test the feasibility of the investigation protocol and to evaluate the endurance 

performance and the F-SSC between two amateur male soccer teams. 

 

Study Protocol 

The compliance in this current study was excellent. The 0% attrition rate for the amateur soccer players is 

low and the 100% adherence rate is high. This finding agrees with the previous pilot studies from Rogan et al. (2013; 

2012; 2013). Performance measurements are rarely performed nowadays in the field of amateur soccer players, so it 

can be a motivating factor for any individual soccer player to carry out performance measurements. Not only the 

coach but also the players want to know their performance. 

 

Performance outcomes 

Several studies in professional soccer (Arnason et al., 2004; Cometti et al., 2001; Dellal et al., 2011; 

Kalapotharakos et al., 2006; Kaplan et al., 2009; Ostojic, 2004) indicate that a soccer team with high physical 

performance consequently has a significantly higher chance of winning and thus ranks better in the league and plays at 

a higher level. With amateur soccer players that play in the third and the fifth divisions, the current study did not 

confirm the results of the studies of professional soccer players. The following rationale can be cited. 

The YYIRTL1 is a test that measures soccer players' endurance performance. This test with the nature “run-

turn-run-stop-recovery-run- etc.” is similar to soccer match-play movements. The 10 sec. rest interval after 40 m 

shuttle run to provide the ability to recover between high-intensity shuttle run (Bangsbo, Mohr, Poulsen, Perez-

Gomez, & Krustrup, 2006). Bangsbo et al. (2006) described that after YYIRTL1 in the pre-season preparation of 

professional soccer players, endurance performance improved by 31% with only a minor change in VO2max. The 

ability to recover after highly intensive activities depends on good development of cardiovascular systems. The lower 

the heart rate after highly intensive activity (ability to recover) the higher the capacity of a soccer player (Bangsbo et 

al., 2006). In this current study heart rate after YYIRTL1 was not measured. However, it`s possible to hypothesize that 

the soccer players from the third division team have more developed cardiovascular systems compared to the those in 

the fifth division team.   

Young et al. (2005) determined that starter player in the Australian Football League (AFL) achieved 

significantly greater distances in the Yo-Yo intermittent recovery as a substitute. Both teams included 22 soccer 

players. On average 12 players are starters and 10 substitutes. In the two-amateur soccer teams a total of 70% starters 

completed the investigation. Among these were both goalkeepers. 

A factor was that the players had not previously been made familiar with the PJT. Chu (1998) emphasizes 

that to achieve the maximum result when learning a new exercise, coordination and technique in jump tests play an 

important role. Factors such as the timing, position of the legs or angle of the knee and ankle must be practiced. The 

invitation to jump as high as possible after the shortest possible ground contact time is at first opposed and therefore it 

is difficult to perform two things at the same time. Participants who focus more on the jump height make an increased 

knee and hip flexion during the jumps, which results in a longer ground contact time. This corresponds more to the 

counter movement jump (Rogan, Radlinger, et al., 2013). For this reason, it is important that the participants must be 

able to perform the PJT correctly, before measurements of the F-SSC are taken. In future, the investigation procedure 

can begin only if the player is familiar with the PJT. 

 

Conclusions 

 

The scientist not only has the task to spread knowledge in professional, Olympic or university sport, but also 

to draw attention to amateur sport. This study shows that the study protocol is feasible. It indicates that the YYIRTL1 

is a practical and sensitive tool to evaluate actual training levels for endurance performance in amateur soccer players. 

This study shows no significant difference between a third division and fifth division amateur soccer team in 

endurance performance and F-SSC. Future studies must take into account that the process of recruitment should 

consist of several information sessions in order to guarantee that all players will participate. In addition, the players 

must be able to familiarize themselves with the measurement procedures YYIRTL1 and PJT. Only when the players 

know the process of the YYIRTL1 and PJT should measurements be carried out at the beginning and the end of the 

season. 

 

Team n Index Median (IQR) 

Third Division  10 1.57 (0.71 – 2.42) 

Fifth Division  10 1.50 (1.04 – 2.52) 
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