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Objective 

• Adjust rolling athletes’ leg times to be comparable 
with runners’ times by multivariate prediction 
modelling. 
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Method 

• 51 legs over 337 km and 15 athletes (12 male, 3 female)  
• Mix of physical status  

• uni-lateral leg amputation (wheelchair or double-poling on a skate-
board)  

• bi-lateral leg amputation (hand bike)  
• spinal cord injury (hand bike or wheelchair)  
• uni-lateral partial paralysis on both leg and arm (three wheel 

bicycle) 
• able-bodied (hand bike) 

• Polar RS800CX with a G3 GPS sensor 



Method 

 • 31 X-variables  
• 1 Y-variable (estimated leg time, 3.5 min/km to 

6.5 min/km)  
• Multivariate data analysis 

• PLS –Partial Least Squares regression 
• SIMCA P-11 by Umetrics AB 



PLS steps Method 
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Variable of Importance Plot Results 
 

 

 

Male/female 

Perceived exertion 

Asphalt/gravel road 
Weight 

Estimated ability (1-10) 

Equipment Elevation 

Distance, time, speed, position 



Photo. Lower leg prosthesis, Nordic Skiing 

PLS prediction model Results 

 

Variable Coefficient 
Constant 11,2855 
Female(0)Male(1) -1,07548 
Time 0,315519 
km-time (min/km) -1,70686 
Average speed flat sections -0,0443407 
Average speed 0,413901 
Maximum speed -0,0667564 
Elevation, ascending 0,0164948 
Elevation, descending 0,0219297 
Distance 3,35324 
Weight of athlete 0,110577 
Estimated ability (1-10) -2,38432 
Final position in leg -0,264877 
Three-wheel bike  -0,890294 
Mountainboard+poles -0,574698 
Handbike 0,158263 
Wheelchair+poles 2,73805 
Weight of equipment -0,0049382 
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PLS prediction model Results 

 

 

 

R2Y = 0.973 
Explained variance 

Q2 = 0.917 
Predicted variance 
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Observed vs Predicted Results 
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(performance)  



Total rank (200 teams in total) 
 Original: 90th  Adjusted: 140th   L 
 
Best ranking on individual leg 
 Original: 1st   Adjusted: 17th r leg 
prosthesis, Nordic Skiing 

Results 

 

 

 



Personal reflections: 
For inclusion on the grass-root and leisure level in 
this relay competition -this system is not needed 
 
However 
 
For individual races it might be of interest to 
compare times with runners Lower leg prosthesis, 
Nordic Skiing 

Concluding remarks 
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The Bermuda Square? Concluding remarks 

 

 

 

Copied from Peter van de Vliet 

Track profile Sport-specific 
performance 



Thanks for your attention! 
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