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Abstract

The main scope of this thesis was to develop a method for assessing the upper limb
sensorimotor function following stroke using virtual reality-based technique. The
studies reported in this thesis included 67 individuals extracted from the SALGOT
(Stroke Arm Longitudinal Study at the University of Gothenburg) cohort and 43
healthy controls. They performed the target-to-target pointing task in a virtual
environment using a haptic stylus that captured kinematic parameters.

The kinematic variables of movement time, mean velocity, peak velocity and number
of velocity peaks were found to be discriminative for groups with moderate to mild
stroke impairment, as well as healthy controls. Mean velocity and number of velocity
peaks together explained 16% of the Fugl-Meyer Assessment of Upper Extremity
score, while movement time and number of velocity peaks explained 13% and 10% of
Action Research Arm Test score respectively. Movement time, mean velocity and
number of velocity peaks showed improvement over time and were affected positively
by younger age, less severe stroke and ischemic compared to hemorrhagic stroke.
Except for the measurement at 6 months, movement time and number of velocity
peaks differed significantly from that of healthy controls within one year after stroke.
The correlation between self-reported manual ability and kinematic variables were low
or very low early after stroke, which became moderate to high after 6 months for
movement time and number of velocity peaks, but remained low to moderate for mean
velocity and low for peak velocity.

The end-point kinematic variables, particularly movement time and number of
velocity peaks, were demonstrated to be most effective in characterizing the upper
extremity function and for capturing the improvement over time after stroke. This
knowledge is useful in movement analysis research, especially in the development of
new VR-devices. As there is a discrepancy between self-reported and objectively
assessed arm function especially in the acute stage of stroke, a combination of self-
reported and objective assessments of the upper limb should be used as outcome
measures for gathering full understanding of the individual’s functional level and for
setting achievable rehabilitation goals.
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