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Introduction

Virtual reality is the practice of interactive computer
simulations presenting operators with the opportunity to
be involved in atmospheres that seem to be analogous to
real world situations.® 2 Virtual reality has recently become
very popular in the field of rehabilitation and it is now used
for physical therapy, cognitive rehabilitation and
occupational therapy. As compared to conventional
therapy, patients show greater compliance and
engagement with virtual reality training because of its fun
nature as it provides an immersive and illusionary
environment to the patient, and the patient can interact
with his or her virtual environment in the form of a game.
With the use of virtual reality, telerehabilitation has also
become easier and more feasible, and patients can
receive similar training in the comfort of their home and in
the absence of a physical therapist. Literature has shown
that existing amount of physical therapy is inadequate to
result in significant plasticity and reorganization of the
brain, following stroke.> With the use of virtual reality
training, additional amount of therapy can be offered to
the patient in the absence of a physical therapist, in the
form of home exercise program and telerehabilitation.?
Another benefit, of telerehabilitation, is that objective
measurements can be included in the computer system
and real time objective measurements can be recorded
and analyzed for patient's treatment progression and
prognosis.

p-ISSN:2226-9215

e-1ISSN:2410-888X

Advancement in Virtual Reality Systems

With the advancement in technology, the virtual reality
equipment and hardware are becoming more and more
improved than before. In terms of visual feedback, visual
display units (VDU) were used in systems like Wii fit by
Nintendo and Kinect by Xbox etc, however, recently head
mounted display (HMD) have been used in systems like
Oculus, Vive and smartphones etc.2 In terms of sensor
technology, both bodies tracking systems as well walking
platforms (e.g. Virtuix) are now being used in virtual reality
systems.® Moreover, in terms of human computer
interaction, advances in virtual reality technology provide
more realistic atmosphere to the users, resulting in very
realistic spatial-temporal stimuli to facilitate learning.* In
fact, literature has also shown that visual stimuli in a
virtual environment can possibly activate the mirror
neuron system, and large scale cortical regions via
several feedback mechanisms, following brain
reorganization and neuroplasticity.* 5
Neuro-Rehabilitation using virtual reality training
Literature has shown virtual reality training to be effective
in the management of different neurological conditions,
including  stroke®”  Parkinson's  disease8, multiple
sclerosis® 10 and traumatic brain injury and also in
geriatric rehabilitation!? In terms of outcomes, virtual
reality training is found to be effective in terms of upper
and lower extremity function, gait, balance, activity
training and cognition.2 Moreover, in addition to
neurological conditions, virtual reality training is also
becoming increasingly popular in geriatric rehabilitation. 11
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Effects of virtual
rehabilitation

The most common equipment used for geriatric
rehabilitation in literature has been shown to be Nintendo
Wii, followed by computer games.!! Literature shows that
virtual reality training exerts a positive motivation in the
elderly to exercise, and participants report high level of
enjoyment.t! Virtual reality training is found to be effective
in the geriatric population in terms of improving physical
functioning®2, mobility’3 14, balancel? 1517 reaction time,
muscular strength?8, fall risk'® 20, cognition, and executive
functioning.! However, it is imperative to point out that
even though virtual reality training results in
improvements in physical functioning, a review of the
literature shows that there is not sufficient and compelling
evidence that virtual reality training is significantly more
effective than conventional exercise training.!* Moreover,
it is also imperative to point out that fall risk is a major
problem in the aging population, and physical therapy
interventions including virtual reality training have been
focused on improving static and dynamic balance in the
elderly. However, according to a recent study published in
2019, no significant correlation of Fall Risk Score (FRS)
was observed with Berg Balance Scale (BBS), Timed Up
and Go (TUG) and Forward reach Test (FRT), suggesting
that balance is not the sole predictor of fall risk in the
elderly, and attention should be paid to other factors
including muscle performance, gait, and anthropometric
parameters to reduce fall risk in the elderly.2

reality training in geriatric

The medal table of the Rio Olympics 2016 shows
the United States at the top? by securing 121 medals. The
United States was represented by 558 athletes. The
majority of the top nations on the Olympic table are well
developed countries which have optimum facilities for the
exercises and physical activities. These countries have
legislation in place which aims to promote and facilitate
sports and exercises. Despite of the fact that Pakistan is
the 5™ populous country in the word, it did not qualify for
any medal in the last two decades and has poor image
since 1947 in this arena. Unfortunately, Olympics games
in Pakistan are considered as sporting events and
sources of entertainment, while health benefits as a
pretext of national fitness are poorly understood.

The majority of the events in Olympics games
are based on the aerobic exercise abilities. The events
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include, but not limited to, various kinds of sports where
endurance, speed, accuracy and general fitness are
rewarded in the form of medals. The vast majority of the
athletes train for several years before they could qualify
for a place in the Olympic squad. Thousands of other
disqualifies during the screening for each particular sports
through various kinds of national competitions. And many
hundreds of thousands of others opt for the amateur role
and adapt to the sporting activity -as a pretext to keep
themselves fit.

Pakistan squad in Olympic 2016 was composed
of 7 athletes- 4 men and 3 women and had more officials
than athletes.! The desperate situation of Pakistan
participated in the Olympics, unfortunately, reflects the
poor fithess status of national health.

According to a national survey 1990-19942 and
the following reports, 33% of the population in Pakistan
above the age of 45 and 19% above the age 15 are
suffering from high blood pressure. And around 25% of
people over the age of 45 suffer from Diabetes. The
overall prevalence of diabetes in urban and rural areas is
estimated at around 28.3% and 25.3%, respectively.?
Currently, Pakistan is ranked 6th worldwide in relation to
the prevalence of diabetes and the figures are estimated
to rise to 13 million patients in 2020, making Pakistan the
4t [argest diabetic population worldwide. Around 350,000
people suffer from stroke every year. Heart diseases
related deaths are estimated around 200,000 (30-40%)
per years. Obesity is estimated 9% and 14% in men and
women respectively in rural area of Pakistan. Urban areas
have the prevalence of obesity of 22% in men and 37% in
women for the obvious reasons. These statistics have
reached to an epidemic level and needs emergency
measures.

The major risk factor of the high blood pressure,
diabetes, cardiac diseases, and obesity are identified as
sedentary lifestyle and physical inactivity.#¢ The World
Health Organization’s estimates reveals 1.9 million deaths
take place per year due to physical inactivity on a global
level. In addition, 22% of heart related disease and 10-
16% of breast cancers, colon cancer and diabetes are the
results of the physical inactivity. WHO further estimates
that inadequate physical activity in the developing
countries range from 17 to 91% and 4-84% in the
developing world.”
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Conversely, regular exercises play an important
role in the reduction of the risk of cardiovascular diseases,
diabetes?, osteoarthritis, respiratory illnesses and hospital
stay after admissions.®! Unfortunately, the population in
Pakistan with respect to social status and lifestyle is
diverse and accurate statistics with respect to exercise
social class cannot be estimated.

“Exercise is the best medicine” and is one of the
basic needs of health and wellbeing. The health
professionals are therefore urged to prescribe more and
more exercises and educate their patients regarding the
benefits of exercises. The government authorities should
optimize facilities for sports and exercises on each level
and department. Non-government voluntary organization,
electronic media and trusts needs to launch campaigns to
promote physical activity in order to educate the general
population in relation to the greater health benefits of the
exercises.
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