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 ABSTRACT 

Introduction: Hamstring injuries are among the most common injuries in soccer 

players. Especially the danger of hamstring injuries increases in the final third of each 

half, with the biceps femoris muscle being highly susceptible, but currently there is no 

supporting evidence in soccer players. It is important to investigate to provide a basis 

for further clinical investigations in order to reduce the risk of hamstring injuries. 

Objective: To investigate a soccer-specific muscle fatigue protocol has an effect on the 

activation patterns of the biceps and semitendinosus muscles and correlates with the 

subjectively perceived exertion of the soccer players. 

Methods: 19 healthy soccer players aged 19 - 35 years were included and underwent a 

standardized procedure that included: (1) performance of the nordic hamstring curls 

(NHC) and a 10m sprint (pre-test), (2) a soccer-specific muscle fatigue loading protocol 

for 30 minutes with subsequent rating of perceived exertion (RPE), (3) re-assessed like 

pre-assessment (post- test). Electromyography (EMG) data were recorded the biceps and 

semitendinosus muscles of both legs. Two parameters were analyzed: the peak 

amplitude during the NHC and the mean amplitude during the 10m sprint. 

Results: The RPE score (9.5, p<0.001) and 10m sprint shows significant differences 

between pre- and post- test for the biceps (standing leg: -82.45, kicking leg: -81.77; 

p<0.01) and semitendinosus muscle (standing leg: -60.08, p=0.001); kicking leg: -65.30, 

p=0.03). Significant correlation exists between RPE score and biceps muscles at post-

test (standing leg: r=-0.54, kicking leg: r=-0.51; p<0.05). 

Conclusion: Muscle fatigue leads to significant changes in the activation behavior of 

the hamstring muscles. In particular, the biceps muscle shows a correlation with 

perceived exertion, the higher the exertion, the lower the muscle activity. This may help 

explain the higher prevalence of the biceps muscle in hamstring injuries and offers a 

basis for further clinical investigations. 
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