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Thesis 

Neurophysiological Changes and Their Effects on Motor 

Learning Ability Following Soccer Heading

Background 

In recent years, there has been growing concern 

around the aspect of heading in the game of soc-

cer and its potentially deleterious effects on brain 

health. While evidence of long-term conse-

quences, to this date, remains insufficient, rou-

tine soccer heading has been shown to result in 

acute neurophysiological changes, as observed 

by using single pulse transcranial magnetic stim-

ulation (TMS). Although the observed increase 

in corticomotor inhibition may be reflective of 

heading-induced disturbances within the motor 

pathway, these alterations need to be inter-

preted in the context of other behavioral data, 

such as subjects’ ability to learn a motor task. 

However, this potential link between a prolonged 

period of corticomotor inhibition following soccer 

heading and motor learning has not been inves-

tigated yet. 

Objective 

The main objective of this project is to further elu-

cidate the acute neurophysiological effects of 

soccer heading and, more specifically, investi-

gate a potential relationship between changes in 

corticomotor inhibition and motor learning ability. 

Possible research questions may focus on the 

nature of the motor task (simple vs. complex; im-

plicit vs. explicit) or different phases of the motor 

learning process (online vs. offline). 

Methods 

Transcranial Magnetic Stimulation (TMS)  

Electromyography (EMG) 

Motor Learning Task (e.g. SRTT) 
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Fig. 1: Transcranial magnetic stimulation (TMS). 

 

 

 

 

 

 

 

 

 

Fig. 2: Serial reaction time task (SRTT). 
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