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• Assessing fall risk after a stroke is particularly important due
to the high incidence of falls in this population1 and the
significant impact that falls can have.

• In recent years, numerous reviews and meta-analyses have
summarized findings on the effectiveness of VR-based
interventions for improving balance after stroke 2.

• This study aims to evaluate the potential of performance
metrics obtained while interacting with a virtual reality (VR)-
based stepping exercise to predict post-stroke fall risk

Interventions

Participants

• For each participant, the game session closest to their
balance assessment was identified.

• Fall risk was identified based on Berg Balance Scale < 503.
• Different machine learning models were trained to classify

between fallers and non-fallers.

Data analysis

• Participants engaged in tailored VR-based stepping exercises
as part of their neurorehabilitation program.

• The exercise involved stepping on virtual targets displayed in
a dynamic environment, with difficulty levels adjusted to
each participant's capabilities.

• The motor condition of the participant, including balance,
was assessed at admission, every six months after
admission and at discharge.

• 132 patients with stroke participated in the study.
• All participants had at least 10 sessions with the VR-based

stepping exercise.
• Exclusion criteria included a delay of >30 days between the

VR exercise sessions and balance assessments.

• Among all machine learning models, the Latent
Dirichlet Allocation model showed the highest
predictive accuracy (85,19%), with a sensitivity
of 84,6%, specificity of 85,7%, and an area
under the ROC curve (AUC) of 0.85.

• The most important predictors included
intensity, difficulty level, successful attempts
and maximum number of points possible.

• This study underscores the feasibility of using
VR-based stepping exercises to predict fall risk
in stroke patients, demonstrating the potential
of machine learning to enhance rehabilitation
strategies.

• This approach could streamline resource
allocation by identifying high-risk patients and
tailoring interventions to their specific needs.
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