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ABSTRACT

This study aims to investigate the effect of a virtual reality-based exercise program
on static and dynamic balance and the risk of falling in older women.

[VETEEE The study population consists of all older women in Tehran, Iran (Mean+SD age=64.96+0.34
years, height=163.1620.67 cm, and body mass index=64.27+4.91 Kg/m?). Of these, 30 women were
selected by a convenience sampling method based on the inclusion criteria and were randomly divided
into two groups of exercise (n=15) and control (n=15). Their static and dynamic balances were assessed
by Biodex balance system and their risk of falling was measured by the dynamic gait index. The women in
the exercise group performed balance exercises based on virtual reality for six weeks (Three sessions per
week, each for 30-45 minutes). Finally, the obtained data were analyzed by statistical tests such as t-test
and analysis of covariance in SPSS software, version 21. The significance level was set at 0.05.

[T Six weeks of virtual reality-based exercises had a positive and significant effect on static and
dynamic balance and the risk of falling in older women (P=0.001).

The exercises based on virtual reality can improve static and dynamic balance and reduce
the risk of falling in aged women which are recommended to prevent balance disorders and its adverse
outcomes in these women.
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Introduction

ging is a normal stage of life which is
associated with changes in skeletal,
vestibular, sensory, and visual systems
which are known as the physiological
system involved in balance. As a result, the
elderly are at risk of serious injuries due to their disability.
These changes threaten the quality of life (QoL) of older
people. The important problems in old age are balance
impairment, increased falling, and fear of falling. Falling
is one of the most important consequences of reduced
performance in the elderly, which is associated with
impairment of their ability to perform daily activities.
Fear of falling endangers the QoL, impairs mobility, and
reduces social interactions. Balance is an integral part of
all daily activities and complex motor skills. It provides
the body’s postural dynamics to prevent falls. Balance
is a multifactorial ability that is affected by strength,
proprioception, and reaction time. Different studies
have reported the positive effects of exercise on health
promotion and various factors of physical fitness in the
elderly, including balance. Various studies have examined
the effects of various exercises, including strength
training, aerobic training, endurance training, balance
training, proprioceptive training, and flexibility training
on the balance of middle-aged and older people, but
there is no consensus on which of these exercises has the
greatest impact on improving and developing the static,
dynamic, and functional balance of these people.

Virtual reality is a new technology that emphasizes
natural interaction between people and virtual
environment. This technology has the potential to
increase the quality of life and improve the health and
functional abilities of the elderly to perform a wide range
of daily activities. In this regard, some studies have been
conducted on the effect of virtual reality-based exercises
on upper and lower limbs in the elderly with movement
problems, and have emphasized the usefulness of these
exercises in the rehabilitation of the elderly. In the
elderly who play video games, studies have reported
the improvement of response time, cognitive function,
visual-motor coordination, attention, and concentration.
However, there is scant research on the use of virtual
reality-based balance exercises to prevent falls in the
elderly. Therefore, this study aims to assess the effect of
virtual reality-based exercises on balance and risk of falls
in older women.

Scientific Journal of

Materials and Methods

The study population consists of all older women in
Tehran, Iran (MeanSD age=64.96+0.34 years, height=
163.16+0.67 cm, and body mass index=64.27+4.91 Kg/
m?). Of these, 30 women were selected by a convenience
sampling method based on the inclusion criteria and were
randomly divided into two groups of exercise (n=15)
and control (n=15). Their static and dynamic balances
were assessed by Biodex balance system and their risk
of falling was measured by the dynamic gait index. The
women in the exercise group performed balance exercises
based on virtual reality for six weeks (Three sessions per
week, each for 30-45 minutes). Finally, the obtained
data were analyzed by statistical tests such as t-test and
analysis of covariance in SPSS software, version 21. The
significance level was set at 0.05

Results

Six weeks of virtual reality-based exercises had a
positive and significant effect on static and dynamic
balance and the risk of falls in older women (P=0.001).

Conclusion

The results of the present study showed that exercises
based on virtual reality could improve static and dynamic
balance and reduced the risk of falls in older women.
Therefore, this intervention is recommended for this group
to avoid their balance disorders and its outcomes. Virtual
reality-based exercises have the ability to simultaneously
develop and improve strength, proprioception, and
reaction time by facilitating the action of large and fast-
twitch muscles, increasing muscle coordination, and
stimulating neuromuscular systems. Major reasons for
improved static and dynamic balance include the increase
in exercise-induced neural adaptations, fitness, strength
and range of motion, aerobic status, mental status, and
neuromuscular control.
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