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Introduction

Virtual Reality (VR) is a potential rehabilitation technique
known for its computer-based and interactive nature. The primary
objectives of rehabilitation are to improve functional capacity and
facilitate greater integration into community activities [1]. These
objectives are accomplished by intensive intervention focused on
enhancing sensory, motor, cognitive, and higher-level cognitive abil-
ities and engaging in ordinary activities and professions to enhance
involvement [2]. It is considered a pleasant option for enhancing
patients’ motor functioning abilities [3]. Due to decreased cost and
improved usability, The VR has become a commonly employed
method for rehabilitating persons with neurological problems [4].
“Virtual reality typically refers to the use of interactive simulations
created with computer hardware and software to present users
with opportunities to engage in environments that appear to be and
feel similar to real-world objects and events” [5].

“Physical Therapeutic interventions are required when move-
ment and function are threatened to develop, maintain, and re-es-
tablish movement and functional capacity under the premise that
functional movement is fundamental to health and an optimal qual-
ity of life” [2]. The VR in rehabilitation, a subset of telehealth, is de-
signed as a telecommunication-based system to control or monitor
rehabilitation remotely. Its goal is to enhance accessibility and en-
sure consistent care for disabled individuals in geographically iso-
lated and vulnerable populations. Additionally, it has the potential
to save time and resources in healthcare. The VR, including Wii (de-
veloped by Nintendo in Kyoto, Japan) and, Xbox Kinect (developed
by Microsoft in Redmond, Washington) has recently been studied
as a potential solution to enhance motor function in children with
cerebral palsy [6]. This study provides a review of the use of the VR
in Physical Therapy and Rehabilitation.

Literature Review
Gaming as Biofeedback

Technological treatments such as biofeedback are increasing-
ly being used to support the traditional stress management tech-
niques, such as Cognitive Behavioral Therapy (CBT) [7]. There has
been a recent surge in studies to determine how to include physio-
logical signals in the design of video games. Scientists are currently
devoting a great deal of attention to the current study on biometric
loops in game design, in which players use physiological input to
record their emotional state while playing the game [8]. Physiologi-
cal changes in heart rate, respiration, or brain activity are examples
of biofeedback. The transformations are shown graphically (e.g.,
charts, tables, pictures, etc.), for example, using moving graphs or
simple animations, in order to increase interoceptive awareness,
a core element of emotion regulation [9]. It has been discovered
that casual video games reduce stress and tension [10]. In addition,
breathing exercises, which involve inhaling, holding, and releasing
breath at a rate of 5-7 breaths per minute while following an au-
dio or visual pacing signal, have been known to lower stress levels.
Thus, the combination of breathing exercises into video games will
allow us to teach the players how to master their stress levels in
high-intensity situations in a more interesting manner. This method
is effective when the games are played regularly for short durations.
Accurately predicting a game’s success in the market is hampered
by the evaluation of the impact of game material on the player’s
experience. Player ratings are seen as an objective evaluation, but
due to the discrepancy between the goals of the game and the play-
ers’ expectations, they may be misleading. Many businesses are in-
creasingly adopting biofeedback sensors to monitor the impact on
players directly, as a result of player discontent with questionnaires
and opinion surveys [11]. Playtest sessions using sensors are one
example of such an application.
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There are some important drawbacks related to the use of vid-
eo games for biofeedback [7]. A significant one is that the studies
are based on different games or game genres rather than a stan-
dardized one, so it is difficult to compare the results and replicate
the studies. Furthermore, the relevant games are usually propri-
etary and cannot be accessed by the public for reviewing their
source code. The absence of open access and standardization of the
file formats makes it difficult for the users to share the data. In ad-
dition, the production and maintenance of specialized games are
expensive, and this is especially the case for research groups that
have limited funding, which in turn, discourages their development
and use.

On the other hand, although some critics warn us about the
negative side of this, some persuasive researchers have exploited
commercial video games for biofeedback in different circumstanc-
es like stress management [10], anxiety relief (Bossenbroek et al.,
2020) and stress mindset changing [12],Hence, despite the fact that
the field of biofeedback in video games is still facing a lot of chal-
lenges, the video game mediated biofeedback research suggests
that it has a lot of potential.

Altering Neural Organization

Three types of rehabilitation exist: non-immersive, semi-im-
mersive, and immersive. Traditional conventional modalities
are called Non-immersive. Semi-immersive is augmented reality
(AR)-computer generated objects or graphics, superimposed on
real environment. Virtual reality is computer generated objects or
environment etc. with an oculus.

The virtual reality rehabilitation has been associated with high-
er levels of motivation and active involvement throughout therapy,
according to research on neuroplasticity. Children with cerebral
palsy who get virtual treatment report better rehabilitation out-
comes due to increased motivation and improved brain restructur-
ing [13]. Neuroscience suggests that the brain constructs a physical
representation of the body in the world, known as an embodied
simulation, to successfully manage and govern bodily functions and
anticipate and comprehend behaviours, concepts, and emotions
[14]. The VR operates by anticipating the sensory outcomes of a
person’s actions, presenting them with a simulated environment
that closely resembles what they would perceive in the physical
world. The virtual reality system does this by maintaining a model
or simulation of the body and its surroundings, just like the human
brain does. As different embodied simulations lead to the presence
in the body, concepts are likewise embodied simulations, and virtu-
al reality is an embodied technology [15].

VR in Rehabilitation

The virtual reality can create a rehabilitation setting where
users can repeatedly practice exercises. This environment also in-
cludes assessments and sufficient motivation to complete many ex-
ercises. These factors are widely acknowledged as crucial elements
in the rehabilitation process due to the neuro-muscular changes in
the body. The VR for rehabilitation offers several advantages over
traditional approaches, such as providing performance feedback,
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allowing for individual configuration, being easy to alter, and offer-
ing the opportunity for assessment [16]. The virtual reality is also a
great tool for the supervised home-based exercise therapy in reha-
bilitation. Besides, it may to increased adherence and satisfaction
with therapy, decrease pain perception and the enhance mobility
[2].

Our Preliminary (unpublished) Data

We evaluated 78 elderly patients aged 55 to 90 with balance
disturbances due to weakness in the lower extremities, vertigo, or
other neurological dysfunction. Participants were given either the
Virtual Reality (VR) (N=38)-such as virtual city walking, virtual
parallel bars and foot control and postural control exercises or the
conventional balance training-such as double leg stance, tandem
walk, standing with leg apart and reaching to either side and stand-
ing with legs together and reaching out to either side, tossing a ball
while standing and forward walk on a flat hurdle (N=40). The 2
groups were matched for age, gender and neurological conditions).
The training sessions were conducted two-three times a week for
four weeks and each session lasted from 30 to 45 minutes. A survey
was conducted every week. A number of standing tests were done
for the purpose of establishing a baseline evaluation. These tests
are the standing on both feet, standing on one foot, walking in a tan-
dem position, the sit-to-stand test, the 2-minute step test (2MST),
and the 5-times sit-to-stand test (5STS).

The results Figure 1 analyzed by a blinded observer revealed
that the VR group had a lower Center of Pressure (CoP) characteris-
tics as compared to the traditional training group, implying that the
VR-based training was better in terms of postural control than the
conventional training. This supports the need for further research
to see if the VR is a tool of neuro-therapy, neuro-rehabilitation, and
fall prevention among geriatric patients and if it is superior to the
traditional balance training methods (Figure 1).

Seron, et al. [2] conducted a comprehensive review and showed
that telerehabilitation could lead to be as effective as the conven-
tional rehabilitation programs in decreasing the pain and increas-
ing the physical function in the patients with musculoskeletal
disorders such as osteoarthritis of the knee, low back pain, knee
replacements and hip replacements. Dulau, et al. [17] studied pilots
and found that users enjoy the use of an application that is aimed at
improving physical fitness in a rehabilitation setting. The VR, in fact,
may be a good method to boost the level of physical activity and at
the same time to improve physical fitness. The VR may improve the
real-world performance in addition to the physical rehabilitation.

Conclusion

This review shows the promise of efficacy of the Virtual Reality
(VR) rehabilitation and suggests that it is suitable, effective, supe-
rior or at least complementary to the traditional Physical Therapy
and Rehabilitation process may be a potential tool for neuro-ther-
apy, neuro-rehabilitation, and fall prevention in children, young
adults and geriatrics population. The review also raises the possi-
bility that the VR may also be superior to the traditional balance
training methods currently in use, or at least complementary to the
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traditional treatment methods in folks with balance disorders and
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applications of modern technologies into the current rehabilitation

vertigo. This review may also pave the way forward for futuristic  process.
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Figure 1: The VR vs The Conventional Therapy.
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