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Abstract 

Background: A high injury-incidence in the world of youth team sports requires athletes, 

teams and healthcare to invest big amounts of money and time. There is a need to find 

implementable time- and cost-effective strategies that can highlight youth athletes at 

increased risk of sustaining injuries, to inform the physiotherapist’s/coach’s training plan for 

training load adjustments.  

Aim: The primary aim of this report is to investigate whether the rebound jump test (RJ) can 

be used to detect neuromuscular fatigue, to try minimize the risk of sustaining injuries in 

youth team sports. The secondary aim is to investigate how the reactive strength index (RSI) 

in the RJ correlate with the drop jump test (DJ), to try establish concurrent validity of the RJ. 

Method: In total, 46 male youth soccer players (17,1 ± 1,2 years old) were recruited. RJ were 

performed in a non-fatigued state and in a fatigued state after a hard football session, whilst 

the DJ was performed in a non-fatigued state only.  

Results: RSI-RJ was strongly correlated with the RSI-DJ (r=0,83, r²= 0,69, p<0,01) and 

there was a significant -12 % difference between RSI-fresh and RJ-fatigue in the RJ (p<0,01).   

Conclusion: RJ is a valid test to measure neuromuscular fatigue and could inform the 

physiotherapist/coach about each athletes’ readiness to train on a weekly basis.  
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Preface 

  
This report is for the youth sport. For all the children investing so much time on their 

sport. For all the coaches trying to create a good sporting culture for children in sports. 

This report is a serious attempt to help children do more of what they love, playing their 

sport, by trying to implement a simple, yet effective tool to try minimize the occurrence 

of sports related injuries. That is by informing associated physiotherapists or coaches to 

make appropriate decisions regarding the training plan. I want to thank Örebro SK for 

providing me accessibility to their players. I also want to thank the players in Örebro SK 

for your time during the data collection and last but not least, my tutor for providing me 

with necessary support and direction during the report.  

Västerås/Örebro- 19th january 2018 – 17th february 2019.  
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Introduction 
 

Team sport athletes and injury risk 

In 2006, the registered number of participants for the most popular team sports in Sweden 

were: » 267 000 (football), » 69 000 (floorball), » 46 000 (handball) and » 27 000 

(basketball). Among those >400 000 participants, almost half of them (» 46 %) were £24 

years old. (SISU Idrottsutbildarna, 2016) In 2003, 86 % of all the yearly reported national 

sport activities for boys and 52 % for girls originated from team sports (SOU, 2008).  

 

Around one third of all injuries treated by the health care are sports related (Bahr et.al, 2002), 

with an incidence rate of 30 injuries per 100 participants and year (Polinder et.al, 2016). The 

most common injuries for youth team sport athletes were ligament sprains, fractures and 

muscle sprains. Stracciolini et.al (2013) explains how injuries such as overuse injuries (e.g. 

bone stress fracture) constitute a big part of the injuries occurring in children and adolescents 

(³ 50 %) during sports participation. Emery & Tyreman (2009) suggests that the most 

common acute injuries in the lower limb during team sport participation are hamstring tear, 

ankle sprain and anterior cruciatus ligament (ACL) injury. Steele & Sheppard (2016) also 

suggests that sports consisting of a multitude of challenging landings (i.e. team sports) 

increases the risk for injuries such as ACL injuries and ankle sprains.  

 

In a study investigating the treatment costs associated with sports related injuries in 

Netherlands, the costs are high, particularly in the age group of 15-24 and specifically in 

football (Polinder et.al, 2016). The authors present data which says that the estimated yearly 

costs for sports rehabilitation and treatment in the country was 413 million euros out of a 

total of 3493 million euros.  

 

Based on the high injury incidence and popularity of team sports, it is safe to assume that 

effective preventive strategies that identifies injury risk factors are needed. Not only for each 

individual youth athlete, but for the medicine- and health care as well as for the society 

overall, in an attempt to try minimizing the treatment- and rehabilitation costs, that now is a 

big economic burden.  
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Fatigue as an injury risk factor 

Fatigue has been described as a multifactorial phenomenon and could be defined as “an 

inability to sustain the required work-rate”. Fatigue could originate from depleted energy 

stores, failure to stimulate muscle contractions and thermoregulation, to name a few 

underpinning factors. (Reilly, Dust and Clarke, 2008) 

 

There is research that indicates how a fatigued athlete will have an increased risk of getting 

injured in a game, in comparison to a non-fatigued athlete, due to a temporary decreased 

ability of the neuromuscular system to produce high power outputs (Reilly, Dust and Clarke, 

2008; Brazier et.al, 2014), and due to a decreased proprioception (Salgado, Ribeiro and 

Oliveira, 2015; Brazier et.al, 2014). Fatigue also seems to have a negative effect on co-

activation synchronization, which means a minimized ability to contract muscle-antagonists 

as a precautious and protecting maneuver for the tissues involved, when getting into injurious 

joint positions (Brazier et.al, 2014).    

 

Brownstein et.al (2017) suggests that a neuromuscular test such as a vertical jump test 

could be used to understand neuromuscular fatigue and readiness to train to be able to 

manage the training load, in an attempt to decrease the injury risk. In recent years, more 

research has investigated neuromuscular fatigue and its effects on key performance 

variables in team sports. Andersson et.al (2007) saw how the sprint ability in elite female 

football players returned to baseline values just after 5 hours’ post-game, while the ability 

to jump (counter movement jump) did not return to baseline within 72 hours’ after a game. 

In another similar study by Brownstein et.al (2017) the performance in a countermovement 

jump was depressed up to 48 hours after a football game and the perception of fatigue and 

decreased jump performance was evident up to 72 hours after a game.  

 

In the world of youth team sports there is a widespread lack of knowledge about training load 

and its impact on injury risk and performance. Fast changes in training load is a very 

common risk factor for injuries in youth athletes (Drew and Purdam, 2016). More 

specifically, big and fast increases in training load is considered a big risk factor in 

developing soft tissue injuries (Gabbett, 2016). In fact, intense training early in the career, 

increases the risk for burnout, psychologic stress, overtraining and thus the risk for injury, 

which emphasizes the importance of adequate training load management (Jayanthi et.al, 
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2013). An estimated number of 40 % of all sports related injuries in team sports is considered 

possible to avoid by sound training load planning (Piggott, 2009).  

   

RSI as a marker for neuromuscular fatigue 

A strategy that could be used to detect neuromuscular fatigue is reactive strength index 

testing. Reactive strength index (RSI) is “a representation of the fast stretch shortening cycle 

function. It shows an athletes’ ability to change quickly from an eccentric to a concentric 

muscle contraction and their ability to develop maximal forces in minimal time” (Flanagan, 

n.d.). Earlier research has shown that RSI is sensitive to fatigue, where one week of 

intensified strength training significantly reduced the athletes’ temporary RSI (Raeder et al, 

2016). A similar trend of a decreased RSI has also been seen after one week of high intensity 

interval training, where 72 hours of recovery were not sufficient for a complete return to 

baseline (Wiewelhove et al, 2015). In a study where young soccer players that had played 

more game minutes performed less on RSI in a bilateral drop jump test (DJ) than players with 

less game time, also indicating how the presence of neuromuscular fatigue can have an 

immediate impact on athletes’ RSI (Hamilton, 2009). Brownstein et.al (2017) also noticed 

how RSI performance dropped by » 17% immediately after a football game and that RSI was 

still depressed by » 7 % after 24 hours of rest, before going back to normal values by 48 

hours after the game.   

 

Regarding the measurement of RSI, a test such as the DJ has earlier been validated and have 

shown reliable between-trial RSI data (ICC: 0,94) in trained young athletes (Feldmann et al, 

2011), which is similar to the ICC scores of ³ 0,95 (Flanagan, Ebben and Jensen, 2008) and 

0,99 (Healy, Kenny and Harrison, 2016). Healy et.al (2016) also reported high ICC values in 

the measurement of RSI in a single leg drop jump (ICC: 0,98) and in a 10-s continuous single 

leg hopping test (ICC: 0,99), whilst Harper, Hobbs and Moore (2011) reported ICC: 0,78 in a 

10/5 rebound jump test. This data indicates that RSI can be a potent marker for measuring 

day-to-day training readiness to understand neuromuscular fatigue, and it’s possible negative 

impact on the ability to tolerate training load and hence the possible increased risk for injury. 
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Test selection 

When testing athletes, Woolford et al. (2014) recommend to select tests that to some extent 

mirror what the athletes are going through on the pitch or field of play, as in a 

correspondence between the movement patterns and energy systems being used on the pitch 

and in the selected test.  

 

Movement specificity could be described in terms of dynamic correspondence (or 

transferability), a concept originally outlined by Siff & Verkhoshansky. Siff & 

Verkhoshansky breaks down dynamic correspondence into the following 5 criterions: -

amplitude and direction of movement, - accentuated region of force production, - dynamics of 

the effort, -rate and time of maximal force production and - regime of muscular work. 

(https://www.scienceforsport.com/dynamic-correspondence/, 25th march, 2018) 

 

In this study, a rebound jump (RJ) was used for investigation. One of the reasons why the RJ 

was selected is because it has high face validity, where the author considers it to tick all the 5 

dynamic correspondence criterions presented above. Since the RJ is biomechanically very 

similar to the earlier presented reliable 10/5 rebound jump test the RJ was used with the 

assumption of high reliability. The fact that the RJ is an accessible and easy-implementable 

test in a big team-environment (cost-, time-effective) further strengthened the decision to 

investigate it in the study, since Turner et.al (2011) explains how a test also has to be time-

efficient to be practically successful and useful in a big team environment. Together with all 

the presented factors above, the fact that the RJ need a higher level of validity to be a serious 

option in measuring RSI was the deciding factor to select it as the test of the study.  

 

The DJ on the other hand, is more time-consuming where different levels of drop heights 

needs to be tested to find each athlete´s optimal drop height. This makes it a less viable 

option when a physiotherapist or coach wants to assess neuromuscular fatigue in a big team 

in short time before a training session. The DJ will be used as a reference test to the RJ, since 

it is considered to be the “golden standard” when measuring RSI. 
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Aim 
 
The primary aim of this report is to investigate whether the RJ can be used to detect 

neuromuscular fatigue in youth team sport.  

 

The secondary aim of this report is to investigate how the RSI in the RJ correlate with the DJ, 

to try establishing concurrent validity of the RJ.  

 

The hypothesis for the primary aim is that the RJ will be able to detect changes in 

neuromuscular fatigue in response to increased training load in youth team sport athletes 

through RSI, jump height and ground contact time (GCT), and hence it could be used in an 

attempt to minimize the risk of sustaining injuries in youth team sports. 

 

For the secondary aim the hypothesis is that the RSI in RJ will be strongly correlated with the 

DJ regarding RSI, which would validate the RJ to measure RSI in youth team sport athletes.   

 

 

Method 
 
Participants and ethical considerations 

46 male youth elite football players with a mean age of 17,1 ± 1,2 years old, were recruited to 

participate in the study. In the “fatigue jump protocol”, 25 participants where included 

(primary aim). 21 participants where included in the part of the study where the relationship 

between test scores in RJ and DJ were analyzed (secondary aim). Prior to using the collected 

data, all participants signed a written form, accepting the terms of the study. Parents to 

participants younger than 18 years old had to respond to a written form, before their child´s 

test results could be used in the study (read: appendix 1). 

 

The participants were recruited as a small sample representing the youth team sport 

population. The participants were informed that the results would only be used for the 

purpose of the study and for their own best interest, which was to inform their coaches with 

information for future training plans.  
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Study design 

A couple of days before the data collection the author visited the cooperating club at their 

arena and the participants both received information about the upcoming tests. The 

participants were also informed about what preparations that needed to be executed before 

both testing days, were factors such as training prior testing, nutrition, sleep and hydration 

were explained. Other reasons behind using a familiarization-day were to make sure that the 

participants knew what to expect during the data collection and to minimize the effect of 

familiarization in the test results. As for the execution of the RJ, the participants where 

already familiar with the movement before, both in training and in testing. 

 

The participants only had to attend during one test occasion, which is graphically outlined 

below:  

Figure 1: Testing day schedule 

 

First, a standardized warm-up consisting of 10-minute jogging was executed, where the 

participants were asked to jog in a moderate pace throughout the whole 10-minute period. 

After the completed warm up, all participants were asked if they felt fresh and ready to jump. 

Anyone with perceived fatigue or uncertainty about their freshness and ability to jump that 

day were excluded from the data collection.  

 

In the RJ, the participants had to get three successful trials each, with 30-40 seconds rest in 

between each rep. If the players had several failed attempts in a row, they were allowed to 

rest for a couple of minutes before attempting again. During the test the participant lined up 

with his toes at the point where the sensors of the gFlight met. The gFlight sensors were 

placed 61-91 cm apart as shown in the figure below: 
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Figure 2: Recommended setup of the gFlight (gFlight user manual) 

 

The participants were instructed to jump as high as possible straight up in the air, land inside 

the sensor area before quickly bounce from the ground as high as possible with as little 

ground contact time as possible. The participants where then required to land within the 

sensor-area (marked with tape), before the test would be considered as completed. The 

players had to jump with legs straight in the air and the players were also told to use the 

momentum in the bottom position as in a counter movement jump and to not stop at the 

bottom of the position.  

 

 

 

 

 

 

 

 

 Figure 3: Execution of the rebound jump test 

 

After completion of RJ the DJ was performed from a 15 cm and 30 cm height, where each 

player got 2 repetitions at each height. Same verbal instructions and sensor setup were used 

in the RJ and DJ. 
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Figure 4: Execution of the incremental drop jump test 

 

Jump height (cm), GCT (ms) and RSI values were obtained, where RSI was calculated as the 

product of the second jumps height/contact time (ms). The jump height, GCT and RSI were 

obtained as an average value of all the repetitions, as Claudino et al (2016) has reported how 

this method is more accurate in measuring neuromuscular fatigue, than when only taking the 

best individual repetition. In the DJ the drop height level used was the level with the best 

average RSI results for each individual. If a player scored the same RSI on both 15 and 30 

cm, the 30-cm test was used, though that was an indication of an ability of that participant to 

handle the increased height.  

 

The specific setup-, starting- and landing positions were used by recommendations from the 

engineers behind the gFlight, via personal communication. If any pain was present during the 

movement the test was immediately withdrawn.  

 

To enable investigation of neuromuscular fatigue, the players were tested in the RJ again, 

immediately after a hard training session consisted of match play (simulated game) where all 

the players where encouraged to completely “empty the tank”. To make sure that the players 

were fatigued after the training, the players finished with intervals of 15s work/15 s rest x 15 

minutes on a subjectively perceived 80 % of maximal running intensity. The participants 

were then asked to participate in the “fatigued jump protocol” only if they reported a 

minimum of 7 (very hard) on a 1-10 RPE intensity scale (Borg CR10 scale), representing 

each individuals’ subjectively perceived training load.  

 

Kelly et al (2016) have reported that the Borg CR10 scale (used in this study) strongly 

correlates with external training load measures such as running at high speeds (r= 0,81) and 
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running distances (r= 0.71) and was thus used as an insurance that the training load was high 

enough. The players in the study was very familiar with the Borg CR10 scale as they have 

been using it in their training to perceive training load.  

  

Immediately after the completed football session the players where asked individually about 

their perceived training load. The players with a score that included them in the “fatigue jump 

protocol” where isolated from the rest of the training group until the whole testing group was 

created. The reason was due to the desire to erase the effect on perceived training load based 

on what the others reported. Only the outfield players were tested as part of the “fatigue jump 

protocol” due to the very different demands of the goalkeeper. 

 

Equipment 

gFlight V2 was used to measure jump height, GCT and RSI in the RJ. gFlight is a cost 

beneficial contact grid that has been proven by strong by science 

(http://strongbyscience.net/2017/12/01/g-flight/, 17th april, 2018) to produce valid jump 

metrics, since the correlation coefficient between gFlight and the golden standard force plate 

(EzeJump) was high (r: 0,99) in an internal study.  

 

 

Statistics 

The test statistics were performed in SPSS (Statistical package of social science, version 22). 

A Shapiro-Wilk test was used to test the data for normality. The data met the assumption of 

normal distribution (p> 0,05) and the assumptions for parametric tests. 

 

To find out if neuromuscular fatigue affected the RJ result a dependent T-test (one-tailed) 

was used, comparing jump heights, ground contact time (GCT) and RSI in the RJ-fresh (non-

fatigued) with RJ-fatigue. The data was also presented in means, standard. deviations and 

percentage of difference. The significance level was set at p< 0,05. A p-value of p<0,01 was 

valued as highly significant. 

 

To find out if the results in RJ and DJ significantly correlated, a pearson´s correlation 

analysis was performed. All r- values are presented with one decimal and the strength in the 

correlation is judged as follows: r ≤ 0,4 (weak correlation), r ≥ 0,5 (moderate correlation), r ≥ 

0,7 (strong correlation). To find out to what extent the RJ could explain the DJ performance 
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in all interested variables, the r square (r²) was obtained. The level of explanation (r²) was 

graded as either: low-average (r²= ≤ 0,6) or high (r²= ≥ 0,7). The level of significance was set 

at p< 0,05 with p>0,01 regarded as highly significant.  

 
 

Results 
 

A dependent t-test (one tailed) showed a highly significant 12 % difference between 

performance in RSI-fresh and RSI-fatigue (figure 5). A significant difference (p<0,05) of 9 % 

between GCT-fresh and GCT-fatigue was also observed, where the GCT-fatigue (220 ± 53 ms) 

was significantly higher than GCT-fresh (204 ± 44 ms). No significant difference was observed 

between jump height-fresh and jump height-fatigue. 

       

 
Figure 5: Visual presentation of RSI-fresh and RSI-fatigue with mean values and standard 

deviations. The data was highly significant at p<0,01.  

 

 

A Pearson´s r correlation analysis showed strong and moderate correlations between a 

number of variables (table 1). In the same table a r² value of 0,69 is an indicator of a high 

level of explanation between RJ-DJ (RSI), with only low-average level of explanation in 

jump height and GCT.  
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Table 1: Relationships between variables of interest in RJ-DJ. 

Correlations Pearson´s r r² Significance level 
        p<0,05 

RJ-DJ (RSI) 0,83 0,69 p<0,01 

RJ-DJ (JH) 0,68 0,46 p<0,01 

RJ-DJ (GCT) 0,59 0,35 p<0,01 

     RJ= Rebound jump, DJ= Incremental 
                                           drop jump test, GCT= Ground contact 

time (ms), JH= Jump height (cm) 
                                                                                       RSI= Reactive strength index 
              
 

Discussion 
 
 

According to the results the RJ (RSI) was highly correlated with the valid and reliable DJ 

(RSI), which gives the RJ more credibility and establishes concurrent validity. This was an 

important step that needed to be addressed before it is possible to use the RJ appropriately for 

neuromuscular fatigue measurements. The results also suggests that the RJ is sensitive to 

changes in neuromuscular fatigue, where the RSI performance were significantly lower (-12 

%) in RJ-fatigue in comparison to the RJ-fresh. RSI data from the RJ could thus be used 

when managing training loads, with the possible outcome of decreasing the risk for injury.  

 

According to Piggott (2009) effective training load management could in fact decrease the 

injury risk by an estimated 40 % in team sports. As mentioned earlier, research indicates that 

fatigue increases the risk of getting injured in training. This is due to an acutely decreased 

ability of the neuromuscular system to produce high power outputs (Reilly, Dust and Clarke, 

2008; Brazier et.al, 2014), acute decrements in proprioception (Salgado, Ribeiro and 

Oliveira, 2015; Brazier et.al, 2014) and a decreased ability to activate muscle-antagonists as a 

protective strategy (Brazier et.al, 2014). As already described by Jayanthi et.al (2013), hard 

training in the early years in sports could also increase the risk for overtraining, burnout and 

consequently injury (Jayanthi et.al, 2013). Fast increases in training load in short periods of 

time also increases the risk for injuries, whereas a slower and progressively controlled 
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increase in training load increases the bodies training load tolerance, with a possible decrease 

in injury risk (Gabbett, 2016). These findings mean that the RJ could possibly play a part in 

finding youth athletes, with an extra need for careful training load modification.          

 

According to the results the GCT in RJ-fresh were significantly lower (204 ± 44 ms) in 

contrast to the GCT in RJ-fatigue (220 ± 53 ms), whilst there was no significant difference in 

jump height between RJ-fresh and RJ-fatigue (table 1). This means that the RSI score in a 

fatigued state was negatively influenced by a higher GCT, rather than a decrement in jump 

height. This indicates how a fatigued athlete simply needs more time to produce a given 

amount of force in a vertical jump, which could be the reason why the GCT is higher in a 

fatigued state.  

 

The finding of higher GCT in fatigued athletes could be explained by the rate of force 

development (RFD), which is a measure of “how fast an athlete can develop force”, as in 

explosive strength (https://www.scienceforsport.com/rate-of-force-development-rfd-2/, 26th 

november, 2018). Research shows that RFD is sensitive to fatigue, where the RFD 

significantly decreased by ≈ 24 % the day after a long-distance running session (Boccia et.al, 

2017), while the RFD decreased by ≈ 11 % after a high intensity interval running programme 

(Oliveira et.al, 2013). The author thus believes it is likely that the finding of a higher GCT in 

a fatigued state is a compensatory strategy by the athletes’ to be able to produce more force, 

since the RFD is temporarily decreased due to the fatigue.     

 

Limitations 

A limitation with this study is that the level of fatigue after the completed football-training 

perhaps could have been higher. The participants were included in the RJ-fatigue test only if 

they scored a minimum of 7 of 10 on the Borg CR10 scale, but some of the participants 

included hesitated between a score of 6 or 7 before choosing a score of 7.  It is thus possible 

that an even harder training session or more ideally a 90-minute competitive game, where all 

the players scored 8 or more on the Borg CR10 scale without hesitation, would induce more 

fatigue, and thus influence the RJ-fatigue even more. The reason why all the players that 

scored 7 were included was simply due to player availability, where the author needed as 

many participants as possible to increase the statistical inference.  
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The fact that some players found it hard to describe at what level their level of fatigue lies is a 

limitation of using a subjective scale as the Borg CR10 scale. If more financial resources 

would have been available other techniques to measure fatigue could have been used such as 

GPS data or heart rate data. Even with the resources available, the validated DJ test could 

have been used to measure neuromuscular fatigue after the completed training session as an 

inclusion criterion to participate in the RJ-fatigue protocol. A certain percentage reduction in 

the drop jump score from the DJ-fresh in comparison to DJ-fatigue could thus have been used 

as a requisite to participate in the RJ-fatigue. Due to time limitations this was not possible 

and it is also not clear at what percentage of decrement (threshold) in the DJ-fatigue that the 

participants would have been excluded from the RJ-fatigue protocol. 

 

 

Another limitation with this study was that the performance in the RJ tended to vary a lot 

between the repetitions performed. This could be thought of as an initial learning curve 

before performing more consistently in the RJ, since there are some technical instructions in 

the movement that needs to be understood. The players were quite familiar with the test from 

before, but if the players would have been even more aware of all the technical aspects the 

results could possibly be more consistent. Some of the technical aspects to teach the athlete 

would be to jump as high as possible before bouncing up again as high as possible with short 

time in the ground, to land inside the sensor area, to not stop at the bottom of the movement 

before jumping and to jump with straight legs in the air. If all the players would have been 

even more familiar with the RJ, it is possible that a bigger fatigue-effect between RJ-fresh 

and RJ-fatigue would have been observed. This is due to the fact that the players had a good 

practice of the jump technique in the RJ-fresh protocol, which perhaps made it easier to 

perform in the RJ-fatigue. Therefore, a period of adjusting to the appropriate jumping 

technique would be highly recommended before the physiotherapist decides to use the test to 

measure neuromuscular fatigue in a team setting.  

 

Finally, when using gFlight V2 it was clear from the authors perspective that both the jump 

technique and the data collected on the sensor screen were equally important during testing. 

Sometimes, players that did not understood the instructions jumped with excessive knee 

flexion in the air (butt-kick) or excessive hip flexion in the air (tuck jump). A couple of times, 

the players landed behind the laser on the heels before breaking the laser with the toes or they 

landed on their toes in front of the laser before dipping the heels into the ground to break the 
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laser. Both scenarios gave unrealistic results that needed to be deleted. The disallowed 

jumping technique could easily have been missed, if the eyes were on the sensor screen only. 

The physiotherapist thus both needs to have an eye on the jumping technique and the sensor 

screen data to get true results.  

 

It is also clear that the sample’s homogeneity could be viewed as a limitation of the study 

when it comes to making generalized assumptions to the bigger population of youth team 

sport. However, the author believes that practitioners in the most common team sports such 

as football, floorball, basketball and handball could all benefit from this study, due to the 

physical similarities in those sports.  

 

 

Future research and current best practice 

Future longitudinal research could investigate if RSI data could be used to create a model of 

relative injury risk using odds ratio, where the presence of a specific RSI decrement 

(threshold) could be put relative to a vast number of journalized sports related injuries for 

analysis. In this way, we can start to build an understanding of how much specific decrements 

in RSI could increase the relative injury risk in team sport.  

 

For now, a ³ 10 % RSI decrement could be used as a threshold at which training load 

modification could be necessary. This is due to the fact that it closely resembles the RSI 

results gained in this study (after a hard football session), and because this number is also 

commonly considered as a critical number for neuromuscular fatigue, used in the world of 

strength and conditioning. Taylor, Chapman, Cronin, Newton and Gill (2012) investigated 

what type of monitoring guidelines 55 independent head of strength and conditioning coaches 

used in a big survey, and noticed how a performance decrement of 5-10 % often were used as 

meaningful indication of neuromuscular fatigue in a number of jumping protocols. There is 

no such thing as an ultimate recommendation of when exactly the neuromuscular fatigue 

protocol should be utilized, as it is very much context-specific. It is thus up to each 

practitioner to decide. However, according to the survey by Taylor, Chapman, Cronin, 

Newton and Gill (2012) neuromuscular fatigue protocols are commonly implemented on a 

weekly basis (33 % of the responders).  
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Practical applications 

Physiotherapists or coaches employed or non-profitably engaged in team-sport clubs could 

use the RJ on a weekly basis to measure training readiness (or neuromuscular fatigue) and 

thus get information about which players that should be treated with caution, with regards to 

training load modification. Based on practical experience, a holistic approach is 

recommended by the author to the study, where the physiotherapist not only should base the 

decision on the training load modification in accordance with the received RSI-fatigue scores. 

Instead, the physiotherapist is strongly advised to put it into a bigger context, where 

communication with the athlete plus the received RSI-fatigue scores could give a more 

complete picture of an athlete´s training need, for that particular day. About when to utilize 

the RSI fatigue protocol, the author recommend the practitioner to monitor RSI before a hard 

training session, to make sure that the athletes are ready to perform, without excessive 

accumulated fatigue. As accumulated fatigue seems to put the athlete at an increased risk for 

injury.  
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Appendix 1 
 

Hälsodeklaration & Godkännande av medverkan i studie.  
 
För att erhållna testresultat ska anses giltiga och för att minska risken för skador är det av 
största vikt att testpersonen är fullt friskt vid testtillfället. Var god besvara nedanstående 
frågor och signera med din namnteckning, så avgör testledare vilka komplikationer som 
medför ökad risk för deltagande.  
 
Skulle undertecknad av någon anledning dölja skada eller tidigare sjukdomsliknande besvär 
är inte testledaren ansvarig för eventuella komplikationer i samband med, eller efter avslutat 
test. Genom underskrift intygar du att testresultaten får användas till studiens syfte.   
 

1. Har du kunnat träna för fullt den senaste veckan? Ja Nej 

Om Nej, ange orsak:……………………………………………………………………………….…….. 

 

2. Har du senaste året haft några besvär med rygg, knä, fot? Ja Nej 

Om Ja, ange vad och när………………………………………………………………………………. 

 
3. Känner du dig för närvarande fullt friskt och beredd att genomföra test? 
    Ja Nej 
 
 
4. Känner du dig för närvarande utvilad / ”fräsch” i benen och beredd att genomföra test? 

Ja Nej 
 
…………………………........... 
Ort och datum 
 
…………………………...........  …………………………........... 
Signatur Testperson/målsman  Signatur Testledare 
 

 

 

 

 

 
 


