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Presentation contents 



Ø Aim:  
 investigate whether differences exist in EEG 
activity for successful vs. unsuccessful events 

Ø Method:  
 ‘Real-life’ measurement of the EEG during 
golf putting 

Ø Outcome:  
 recognizable and reproducable EEG patterns 
for successful and unsuccessful puts 

Pilot (1) 



Pilot (2) 



Ø 6 participants (handicap 12.3, SD 5.6) 
Ø Assessment + 3 real-life neurofeedback 

training sessions 
Ø On-course/indoors 
Ø Recordings:  

l  FPz against linked earlobes 
l  event channel of ball impact 
l  success scoring 

Study design 



Assessment procedure 

Ø 50 % successful putting distance (PD50)  
Ø 8 x 10 puts  
Ø Event-locked averaging of the EEG 

frequency band amplitudes for successful 
vs. unsuccessful puts: event-related EEG 
l  theta, alpha, low beta, beta; 
l  alpha-1, alpha-2, beta-1, beta-2 



Assessment results: Subject 1 



Assessment results: Subject 2 



Assessment results: Subject 3 



Training protocols 

Ø Personalized training protocols based on 
the individual event-locked EEG profiles 

Ø  Inter-rater reliability of 91 % 



Training procedure 

Ø 4 x 80 puts from PD50 in an ABAB design 
Ø Feedback condition (B):  

l  continuous NoGo tone  
l  ceasing (1.5 s) when in the optimal mental 

state for performance 
l  eye-blink and EMG inhibits 

Ø   Perform put within 1.5 s from ceasing 



Training results 



Discussion 

Ø Real-life neurofeedback 
Ø Location 
Ø Control group 
Ø Sham feedback 



Developments/future studies 

Ø Longitudinal studies 
Ø Golf professionals 
Ø Other sports (rifling, bowling, darts, 

football, basketball, etc.) 
Ø Clinical real-life NF 


