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Extended Abstract

In Canada, strokes affect about 62 000 people each year, which is equivalent to a stroke occurring every 9 minutes
[1]. Following a stroke, many survivors have difficulty undergoing voluntary movement in their affected limb. Both the
spatial components (i.e. direction of movement) and the temporal components of movement (i.e. reaction time) are affected,
compromising the functional performance of the individuals with hemiparesis. In order to minimize this negative impact,
robotic training is an innovative technique that is recommended more and more as a rehabilitative strategy post stroke [2].
Indeed, several studies using various robots and training protocols have found notable improvements such as in motor
recovery and social participation [3] following stroke. Yet, no clear consensus prevails in the literature regarding the ideal
robotic training parameters and robotic design to ensure optimal functional recovery of stroke survivors.

The objective of this talk is to provide ideas on what could be the optimal training parameters (e.g. type of training,
feedback) as well as robotic design (e.g. available range of motion) to warrant treatment gains post stroke. Thus, the results
of my past and current works in rehabilitation robotics of stroke survivors will be presented. For examples, from a previous
study with the arm exoqueleton BONES [4], it was shown that a sophisticated multijoint robotic training was not a critical
variable of improvement in motor function of the trained limb. It was also suggested that robots, designed to allow training
of the full range of motion of the trained limb, could allow a better transfer of training gains to improvement in performance
of daily task by stroke survivors. Finally, using a simple one-degree-of-freedom robot, TEO, the impact of two different
robotic training interventions--haptic guidance and error amplification, were evaluated in order to improve movement timing
post stroke. Interestingly, the results showed that the side of the stroke lesion is important to consider in the design of robotic
training since it influenced how stroke survivors responded to the robotic training interventions [5]. Based on these results,
my current research program is focusing on the design of a simple end-effector robot that allows training the upper limb in
its full range of motion. This robot will be tested in an upcoming study aimed at improving affected upper limb movement
using haptic guidance and error amplification robotic training interventions.

The scope of this talk will be to generate discussions on what should be the next step in the design of robots as well
as robotic training parameters to ensure the clinical applicability of this therapeutic tool for a neurologically impaired
population.
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