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Voorstelling van het proefschrift

Background
Robot-assisted gait rehabilitation has been reported to improve gait- and balance 
related outcome measures, but it has not been proven that gait rehabilitation robots 
have improved outcome effect as compared to other gait rehabilitation methods. 
The trunk and pelvis are important to maintain balance during gait. Despite, scare 
research has been presented concerning the importance of the trunk and the pelvis 
for walking. One of the questions in context is whether body weight support may 
restrict the movements of the trunk and the pelvis during robot-assisted treadmill 
walking, consequently may lead to insufficient training of trunk balance. 

Methods
Kinematic and electromyographic analysis of the trunk and pelvis were performed 
during (1) walking on a treadmill at different speeds (young and older healthy 
participants), (2) walking on a treadmill with different levels of body weight support 
(persons with multiple sclerosis and healthy participants) and (3) robot-assisted 
treadmill walking with the Lokomat-system (healthy participants). 

Results
Globally, (1) on a treadmill, when walking slower than normal the trunk muscles 
were less active and the movements of the trunk and pelvis changed significantly; 
(2) as compared with walking without body weight support, increasing percentages 
of body weight support were accompanied by an increase in abdominal muscle 
activity, a decrease in back muscle activity and a significant change of trunk 
and pelvis movements; and (3) during robot-assisted treadmill walking with the 
Lokomat-system complemented with the use of body weight support, differences in 
trunk and pelvis kinematics were found as compared with treadmill walking without 
robot-assistance.

Conclusion
It can be concluded that walking on a treadmill at a low speed, with high amounts 
of body weight support or with robot-assistance with the Lokomat-system leads 
to significant changes in trunk muscle activity and trunk and pelvis movements. 
These differences may have an influence on the training of trunk balance during 
gait rehabilitation. The results of the current studies should be taken into account 
in developing gait rehabilitation robots and in gait rehabilitation itself. First, it can 
be suggested that body weight support should be restricted to patients with no or 
limited trunk control. Furthermore, it is advisable to decrease the amount of body 



weight support beneath 30% as soon as patients are able to carry their own weight. 
Secondly, for the development of gait rehabilitation robots it is advisable to have 
the body weight of the person carried by the exoskeleton to avoid the pendulum 
effect of the body weight support system. 
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