
4 Reasons Why Virtual Reality is a Real Game Changer for Gait 
Rehabilitation
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Real Life Examples with the FLOAT

Virtual reality has been the focus of scientific and clinical inquiry in the field of physical 
rehabilitation for a couple of years now. But how can VR enhance gait rehabilitation? We break 
down the 4 main reasons why VR will become a real game changer in your lower limb 
rehabilitation program with real life examples combining our FLOAT system with the new 
FLOAT VR option.

1. ENHANCED MOTOR LEARNING 
VR can stimulate brain areas that are involved in motor learning and can further promote 
neuroplasticity & help improve impaired gait patterns

Gait impairments and balance problems are the 
two major focus areas in lower limb 
rehabilitation and greatly affect patients’ 
quality of life as well as independence in 
activities of daily living (ADL). Successful gait 
rehabilitation is often based on the principles 
of neuroplasticity and so-called motor learning 
strategies. (Cano Porras et al., 2019) In order to 
improve or relearn certain motor skills, our 
neural architecture needs to change. This 
neural reorganization does not come easy. 
(Adamovich et al., 2009) However, VR-based 
gait training, combined with body weight 
support and 3D movement patterns offered by 
the FLOAT, can speed up and enhance neural 
reorganization, through goal-oriented, massed 
and repetitive training, variable and task 
specific practice as well as multisensory 
stimulation. (Adamovich et al., 2009; Maier et 
al., 2019)

Figure 1: Patient walking with the FLOAT VR 
system (River)

Repetitive, massed practice has been proven effective for lower limb rehabilitation. (Langhorne et 
al., 2011) VR-based therapy assisting systems, such as the FLOAT, can provide simple, effective and 
repeatable tasks – e.g. slalom – in a controlled environment where patients can practice partial 
weight bearing without fear of falling. 

Optimal motor learning strategies rely heavily on specific type of activities. According to Maier et al. 
(2019) for maximal learning effect, practice needs to be task-specific, goal-oriented and variable. 
With traditional rehabilitation such as basic treadmill training or linear overground gait training the 
lack of variability limits neuroplasticity and therefore acquiring real-world functional gait and 
balance skills becomes cumbersome. 

VR environments provide the opportunities to practice a diverse array of gait, balance, mobility and 
ADL activities with realistic visual environments with exercises such as sit-to-stand, spontaneous 
changes of direction, turning, getting off the floor, stepping up, and crossing the street as an 
example.
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One of the biggest advantages of VR-based gait therapy systems over traditional rehabilitation 
programs is the multisensory stimulation. Studies have shown that sensory stimulation is crucial in 
motor learning. Providing multisensory stimulation during goal-oriented practice can help to 
establish sensorimotor contingencies which in turn activates the sensorimotor system. (König et 
al., 2016, McGann, 2010) VR technologies can provide sound, haptics as well as visual cues and 
stimulations to help patients with goal-oriented tasks.

The FLOAT’s VR module shows touch-points the patient needs to reach, with each 
touch point providing visual cues for the patients together with visual & auditory feed 
back once the task is completed.

2. MOTIVATION 
Patients often suffer from depressive mood. Repetitive, monotonous exercises can worsen this 
state of mind. VR can help lift patient’s overall mood & increase motivation.

One advantage of VR-based rehabilitation no one can argue with is its impact on patients’ 
motivation and engagement. Visually interesting and challenging exercises have a positive effect on 
patients’ mood and contribute to a successful rehabilitation. Therapy dose and intensity are the 
cornerstone to achieve healthy gait. Keeping patients motivated and engaged during repetitive 
exercises becomes instrumental for achieving the best outcomes (Adamovich et al., 2009).

Patient motivation can be improved with visually interesting and diverse environments. Life-like 
activities combined with incentives include real-time visual and audio feedback of goal 
achievement and progress motivate patients during the exercise session.

Gait VR systems usually provide several different environment scenarios such as walking on a 
street, in the for est or at home. Törnbom & Danielsson (2018) found that patients have reported 
greater motivation to exercise due to the variations in VR scenarios. For patients with gait 
impairments the most important incentive is to be able to walk, sit or stand and reduce 
dependence on others.

In the FLOAT’s VR module therapists can choose from several exercise environments. 
Patients can follow their own progress with an easy-to-understand scoring projected 
on the floor.

Figure 2: Scores on both sides of the crosswalk show the patient their progress.
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VR-based scenarios can help with: 

▪ Interactive positive feedback & reinforcement 

▪ Achievable goals that become more challenging as the patient progresses

Real-life-like exercises are related to ADL, as we discussed above. Mastering such VR exercises can give 
the patient the feeling that they will be able to participate in everyday activities with confidence. This 
feeling of confidence becomes a key motivating factor in driving patients to achieve higher functional 
capabilities.

3. FEEDBACK 
VR can provide real time visual/auditory and haptic feedback for patients that can speed up 
the progress of rehabilitation

Undoubtedly, VR most powerful feature is the real-time interaction between human and computer. 
The interaction from computer to patient can take up the form of immediate visual, auditory or 
haptic feedbacks.

Visual feedback during exercises help reducing movement error (Adamovich et al., 2009). Patients 
learn to adapt quicker to changing and unplanned scenarios further enhancing neuroplasticity. 
Moreover, visual feed back plays a crucial role in retraining balance and postural control. With VR, 
the therapist can create target ed tasks where the patients receive different visual, somatosensory 
and vestibular information (e.g. training perturbation in a VR environment). (Adamovich et al., 2009)

Auditory feedback – unlike visual feedback – requires no active attention from the patients. 
Auditory alarms, in particular, are a simple yet effective way to complement visual feedbacks. 
Törnbom’s & Danielsson’s (2018) interviews with patients also revealed, that more complex 
auditory and visual feedbacks can be overwhelming for patients. However, auditory feedbacks – 
when applied properly – can help patients alter their gate pattern immediately, almost 
subconsciously. (Sigrist et al., 2013)

The FLOAT’s VR system uses both visual and auditory alarms to provide patients with 
immediate feedback. Feedbacks are kept simple and easy to understand to not 
overwhelm patients with information.

Figure 3: The parkour lights up as the patient leaves the track
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4. ACTIVITIES OF DAILY LIVING 
VR enables complex situational skill-learning methods which could not be facilitated in 
traditionally linear overground gait training
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Activities of Daily Living (ADL) is one of the most important factors in achieving quality of life and 
independence. (Farhadian et al., 2015) VR gait training systems such as the FLOAT enable 
therapists to practice simple, repetitive motions as well as complex, 3-dimensional situational skills 
in a near-real environment. As the patient progresses, so should their therapy. Virtual Reality 
provides the flexibility to facilitate personalized gait assessment and rehabilitation as well as 
measure and track progress and outcomes.

Porras et al. (2009) argue that the intensity of training and hence the progress of rehabilitation 
can further be enhanced at later stages with motor-cognitive dual-tasks (e.g. simple memory 
game while walking in a straight line shown in the VR floor). These dual-tasks can be easily 
performed with a system such as the FLOAT where the patient is secured by the body weight 
support system and the therapist is free to perform assessment, ask questions, provide feedback 
and control the exercise remotely.

The FLOAT’s virtual reality is based on real-life scenarios such as crossing the street 
or needing to reach and pick up an item from the floor. The exercises get more 
difficult as the patients progresses.

Figure 4: Patient needs to pick up a box from the floor

Figure 5: Patient needs to go around the plant and pick up the bowl from the floor
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Virtual reality-based gait rehabilitation has considerable advantages for both patients as well as 
for therapists over conventional overground training. Such systems can enable enhanced motor 
learning, promote motivation, utilize real-time feedback and allow patients to safely exercise 
activities of daily living in a real-life-like setup. Combined with a dynamic body weight support 
system, such as the FLOAT, patients can exercise from the earliest stage and achieve results faster 
than in traditional therapy settings.
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