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•  Neerwaartse	
  spiraal	
  

•  OverbelasEng	
  bovenlichaam	
  

•  Rolstoeltraining	
  huidige	
  trainingsrichtlijnen:	
  te	
  intensief	
  	
  

Mogelijke	
  oplossing	
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•  Laag-­‐intensieve	
  rolstoeltraining	
  

•  30-­‐40%	
  HRR	
  of	
  BORG	
  1-­‐3	
  

Design	
  studie	
  

	
  
•  Primair:	
  fitness	
  
•  Secundair:	
  overbelasEng	
  bovenlichaam	
  en	
  acEviteitenniveau	
  

!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!0!!!!!!!!!!!!!!!!!!!!!!!8!weeks!!!!!!!!!!!!!!!!!16!weeks!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!42!weeks! !
!
! !
!!!!!!!!!!!!!!!!!!!!!!!!Start!intervention!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!End!of!intervention!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!Follow!up!
!
Experimental!!
!!!!!!!!!!!!!group!!!!!!!!!!!!!!! ! ! !
!!!!!!!!!!!!! ! ! !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!
!
Control!group!
!

! !

Measurements!!!T1!! ! !!!T2!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!T3!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!T4!

!

!

LowCintensity!
wheelchair!exercise!program! No!training!

No!training! No!training!

!

Instroom	
  en	
  verloop	
  

•  Ja:	
  N=26	
  
– 25%	
  =	
  hoge	
  laesie	
  

•  T1-­‐T3:	
  N=16	
  
– Training:	
  N=7	
  
– Controle:	
  N=9	
  

Controlegroep	
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Mediaan	
  (range)	
  
N=9	
  

POpeak	
   VO2peak	
  

T1	
   34.5	
  (4.3-­‐54.9)	
   1.14	
  (0.48-­‐1.84)	
  
T3	
   38.5	
  (4.0-­‐66.9)	
   1.16	
  (0.41-­‐2.05)	
  
Verschil	
   +10%	
   +2%	
  Leereffect?	
  

Mediaan	
  (range)	
  
N=9	
  

LEO	
  in	
  rust	
  

T1	
   3.5	
  (0-­‐14.5)	
  
T3	
   4.0	
  (0-­‐24.0)	
  
%	
  verschil	
   +15%	
  

LEO	
  >	
  0:	
  N=7	
  



16-­‐10-­‐12	
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Trainingsgroep	
  

•  N=6	
  (7	
  minus	
  1)	
  

•  Effect	
  op	
  fitness	
  en	
  acEviteitenniveau	
  
– A)	
  Geen:	
  N=2	
  
– B)	
  Redelijk:	
  N=2	
  
– C)	
  Groot:	
  N=2	
  

•  OverbelasEng:	
  gelijk	
  (N=6)	
  
	
  

Typical	
  examples	
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•  B)	
  PP	
  1	
  
–  T3	
  laesie	
  
–  40	
  jaar	
  
–  Gebruikt	
  rolstoel	
  voor	
  alles	
  in	
  ADL	
  
–  Volledig	
  zelfstandig	
  (SCIM	
  =	
  66)	
  

•  C)	
  PP	
  2	
  
–  C6	
  incompl	
  /	
  C7	
  compleet	
  
–  50	
  jaar	
  
–  Gebruikt	
  alleen	
  elro	
  in	
  ADL	
  
–  Handb	
  rolstoel	
  wel	
  in	
  bezit,	
  maar	
  laatste	
  5	
  jr	
  niet	
  gebruikt	
  
–  Veel	
  hulp	
  nodig	
  (SCIM	
  =	
  21)	
  

PP	
  1:	
  training	
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•  32x	
  in	
  16	
  weken	
  

•  Resultaten	
  tijdens	
  training	
  
–  Discontinu	
  30	
  min	
  op	
  3	
  km/u	
  à	
  Continu	
  30	
  min	
  op	
  4	
  km/u	
  
–  PO:	
  10	
  à	
  13W	
  
–  Geen	
  toename	
  LEO	
  

•  Evaluatie	
  pp	
  

PP	
  2:	
  training	
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•  32x	
  in	
  17	
  weken	
  

•  Trainen	
  icm	
  koorts	
  

•  Resultaten	
  tijdens	
  training	
  
–  6x1	
  min	
  op	
  1.2	
  km/u	
  à	
  10x1:40	
  min	
  op	
  1.5	
  km/u	
  
–  PO:	
  4.2W	
  à	
  4.8W	
  
–  Toename	
  LEO,	
  maar	
  niet	
  gerelateerd	
  aan	
  training	
  

•  Evaluatie	
  pp	
  

Max	
  test	
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SubjecEeve	
  belasEng	
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Voorlopige	
  conclusies	
  

•  Effect	
  training	
  

•  OverbelasEng	
  
	
  

•  Therapietrouw	
  

Overig	
  

Typical example 
 
 

30s-ergometer sprint 
 
 
 
 
 
 
 
 
 

15m-overground sprint 
 
 

 
 
 
 
 
 

 
 
 

 
 

 
 

Peak Power Output During A 15m Wheelchair Overground 
Sprint Can Be A Measure Of Anaerobic Capacity 

 
 
 

Background 
 

Wheelchair-specific anaerobic capacity:  
•  Important in sports and daily life of 

wheelchair users, e.g. slope propulsion 
(fig 1a), sprint (fig 1b). 

•  Current test for measurement: 30s 
Wingate-like sprint test in a wheelchair 
ergometer  

 
 
 
 
 

Fig 1a                              Fig 1b 
 

Need: More easily applicable test for 
sports and rehabilitation settings. 
 

Solution: 15m-overground wheelchair 
sprint equipped with a measurement 
wheel 
 

Purpose 
 

To test: Outcomes of 15m-overground 
wheelchair sprint (peak power output and 
time) valid measures of wheelchair-
specific anaerobic capacity? 
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Methods 
 

Subjects: Able-bodied novices (N=19; 10 
men; 18-30y, height: 163-195 cm, body 
mass: 50-94 kg) 
 

Set-up 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  Fig 2a  Fig 2b 
 

Statistics: Descriptives and correlations 
(Pearson’s r) between outcomes of the 2 
tests 

Results 
 

Descriptives 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Correlations (Pearson’s r) 
 
 
 
 
 

 
 Center&for&Human&Movement&Sciences&

Mean SD 
P30 (W) 44 17 
P5 (W) 54 21 
PpeakErgo (W) 250 85 
 
Ppeak15m (W) 228 72 
Time15m (s) 7.2 1 

Ppeak15m Time15m 
P30ergo 0.836 -0.612 
P5ergo 0.716 -0.570 

Conclusion 
 

Outcomes 15m-overground wheelchair 
sprint correlated to common ergometer 
measures of wheelchair-specific 
anaerobic capacity: 

•  Peak power output over 15m:  
highly correlated ! valid measure 

•  Time over 15m: moderately 
correlated ! only ‘rough estimate’ 

 

Discussion 
Correlation peak power output > time 
over 15m explained by: 

•  Lack of rolling resistance ! too 
high hand propulsion velocity 
reached in ≈2nd half 15m ! upper-
body coordination problems limiting 
factor 

•  Inertia ! sufficient resistance in  
≈1st half 15m sprint, in which peak 
power output is usually reached 

 

Practical implication 
15m-overground sprint with 
measurement wheel: use as an easily 
applicable test to measure wheelchair-
specific anaerobic capacity 

30s- 
ergometer sprint 

15m-overground sprint 

Protocol: 30s Wingate-like sprint 
test with resistance 
individualized to ensure 
v < 2 m•s-1 
 

Manually timed 15m on  
tile surface (rehab 
practice) 

Materials: Wheelchair ergometer 
with torque and velocity 
sensor (fig 2a) 

Optipush® wheel with 
torque and angle sensor 
(fig 2b) 

Power output 
(PO): 

Right wheel axle: 
torque•angular v 

Right wheel axle: 
torque•angular v 

V at start:  0 m•s-1 0 m•s-1 

Outcomes: P30: mean PO over 30s 
P5: mean PO over 5-sec 
interval after 1st 3s of 
start-up strokes 
PpeakErgo: peak PO 
over 30s 
 
 
 
 
 

Ppeak15m: peak PO 
over 30s 
Time15m: time over 15m  

More information 
Jan van der Scheer 
j.w.van.der.scheer@umcg.nl  
 
 

This project is embedded in 
research program ‘ALLRISC’: 
www.scionn.nl 
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