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ABSTRACT

In recent years, Virtual Reality (VR) has been an emerging assistive technology for
post-stroke rehabilitation. However, its clinical customization and standardization has been a
research area of high importance. To facilitate post-stroke rehabilitation of distal upper limb
(i.e., wrist and fingers) a VR-based task library has been developed. The tasks were
developed with several factors of graded difficulty and in consideration of the required
movements to perform the activities of daily living. The tasks were first validated in a cohort
of healthy subjects (n=40) and two (n=2) patients with stroke. The benchmark values of three
performance metrics i.e. time taken to complete the task, trajectory smoothness and relative
error were established in a cohort of the healthy subjects to gauze the patients’ performance.
Based on the subjective feedback obtained from the healthy subjects and the patients, the
therapeutic protocol was optimized. The optimized VR-based protocol was pilot-tested in a
small sample of patients with chronic stroke (n=5) to observe the consistency in terms of
clinical improvements. Further, the clinical effectiveness of the therapeutic protocol was
evaluated in a cohort of patients with chronic stroke (n=9) in comparison with a dose-
matched (20 therapy sessions of 45 min. each) patient group (n=9) receiving conventional
physiotherapy. Statistically significant (p < 0.05) improvements at post-therapy were
observed for VR-therapy group in terms of reduced spasticity, increased Modified Barthel
Index and wrist active range of motion as compared to the conventional therapy group.
Enhancement in cortical-excitability (in terms of increased Motor Evoked Potential and
reduced Resting Motor Threshold) at post-therapy was observed for the VR-therapy group as
compared to the conventional therapy group. A variable handle-resistance based hardware
module to provide patient-centric customization was introduced, experimentally validated in

a cohort of healthy subjects (n=15) and pilot tested with five (n=5) patients with stroke. The



cost-effective and portable version of the VR-based setup was developed to be used at low-
resource home-based settings across different target platforms such as PC, smartphones etc.
The setup was pilot-tested with five (n=5) healthy subjects to obtain feedback for further

improvement.

Keywords: Virtual Reality, Stroke, Neuro-rehabilitation, Distal upper extremities,

Neuroplasticity, Task performance metric
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