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Virtual reality (VR) is a promising rehabilitation tool with
growing evidence supporting its effectiveness in improving
upper-limb function in people with multiple sclerosis (PwMS).
Our team has developed a novel software integrating two
therapeutic concepts into an immersive VR environment:
Proprioceptive Neuromuscular Facilitation (PNF) and Motor
Programs Activating Therapy (MPAT). The VR guides and
motivates patients to perform physiological movements of the
upper limbs and trunk, while the physiotherapist facilitates
coordinated movement, supports and/or optimizes upper limb
movements.

Úvod

To evaluate the effectiveness of new tailored immersive VR
rehabilitation program utilizing the neuroproprioceptive
“facilitation and inhibition” methods on upper limb functions
and quality of life.

Objectives

In this randomized controlled trial, participants participated in
an outpatient 8-week rehabilitation program (a total of 15
hours, twice weekly). The intervention group received VR-
based rehabilitation with a physiotherapist actively
optimizing movement. The control group followed an identical
program in a real environment. Outcomes included fine manual
dexterity assessed by the Nine-Hole Peg Test (NHPT) and
health-related quality of life assessed by the Multiple Sclerosis
Impact Scale (MSIS-29). Data were analyzed using a two-way
repeated measures ANOVA for group, time, and their
interaction.

Methods

Results

Both groups improved fine motor function in the NHPT for the
dominant hand, with significantly greater improvement in the
control group (p = 0.013). For the non-dominant hand,
improvements were comparable between groups (p < 0.001 for
time; p = 0.449 for interaction). Quality of life improved over
time across total MSIS-29 scores and both physical and
psychological subscales (p < 0.001; p < 0.001; p = 0.017), with no
significant between-group differences.

Conclusion

Both physiotherapy approaches improved upper limb function
and quality of life. VR is an engaging therapeutic tool while
preserving the physiotherapist’s role. Larger randomized
studies are needed to confirm non-inferiority or superiority.
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