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Abstract

Background and Aim: The purpose of this research was to compare the effects of
core stability exercises, with and without the use of a virtual reality system, on pain,
endurance and balance in athletes with non-specific chronic low back pain.
Methods: Forty-five athletes with non-specific chronic low back pain were

randomly divided into three groups: core stability exercise group (mean age
27.6+4.22,15 subjects), core stability exercise with virtual reality system group
(mean age 27.46+5.61,15 subjects), and control group (mean age 29.06+3.97, 15
subjects). Both experimental groups performed core stability exercises for 6 weeks,
three days per week. The virtual reality group used the Oculus QUEST 2 system
during exercises. Pain, endurance and balance were measured before and after the
intervention using the visual analog scale (VAS), the McGill test and the Biodex
balance system, respectively. Data were analyzed using two-way repeated measures
analysis of variance (ANOVA) and Bonferroni's post hoc test.

Results: The results showed that six weeks of core stability exercise with and
without the use of a virtual reality system had a significant effect on the variables of
pain, balance and endurance in both the core stability exercise group and the core
stability exercise with virtual reality system group (p < 0.05). Additionally, there
was a significant difference between the two experimental groups in terms of these
variables (p < 0.05).

Conclusion: The results showed that core stability exercise combined with the
virtual reality system was more effective than core stability exercise for increasing
balance, endurance and reducing pain. Therefore, it is suggested to use core stability
exercise with the virtual reality system for greater efficiency and effectiveness in
improving these variables.
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Extended Abstract

/Introduction

Low back pain is one of the leading causes of
general disability in life and the most common
cause of long-term disability worldwide, and low
back pain is expected to increase with age.
According to the research conducted, one of the
emerging technologies with the potential to affect
low back pain is the virtual reality system. The
virtual reality system can be used as a therapeutic
intervention to restore motor patterns and can
activate the cerebral cortex and also strengthen the
cerebral cortex to control balance and improve
motor performance. Researchers have proposed
the use of virtual reality technology to treat acute
and chronic pain. It has been reported that virtual
walking combined with physical therapy reduces
pain and fear of movement and increases
performance in patients with low back pain (19).
With virtual reality systems becoming more
accessible and affordable in the near future, the
possibility of using them for a wider population is
imaginable. Although based on the studies, it
seems that both core stability exercises and the
use of virtual reality system alone can have a
positive effect on the treatment of chronic low
back pain, but it is necessary to examine the
combination of core stability exercises with
virtual reality system. Therefore, the purpose of
this research was to compare the effect of core
stability exercise with and without the use of
virtual reality system on pain, endurance and
balance in athletes with non-specific chronic low
back pain.

Methods

Subjects were randomly divided into two
experimental groups of 15 people (core stability
exercise group and core stability exercise group
with virtual reality system) and a control group of
15 people. Both experimental groups performed
core stability exercises for 6 weeks. Before
starting the exercises, people warmed up for 10
minutes by doing stretching and general exercises.
Core stability exercises included plank, side
plank, superman, bird dog, and glute bridge. In
the group of core stability exercise with the use of

virtual reality system, Oculus QUEST 2 virtual
reality glasses were used at the same time as core
stability exercise were performed. This system
allows one to feel like they are actually in a game
and can look in any direction. The screen displays
the same image for each eye separately. The
combination of lenses on the screen allows both
eyes to magnify and change the shape of the
image, resulting in 3D images. The images are
detected and adjusted according to the movements
of the head and the sensors embedded in the
device. At the same time, the person performed
the core stability exercises for each of the
exercises, one of the No Limits 2 Roller Coaster
and Euro Truck 2 simulator games. In this
research, before and after the exercises, the
variables of pain using a Visual Analogue Scale
(VAS), core muscle endurance using McGill trunk
muscle endurance tests, and balance with the
Biodex device were measured. Analysis of
variance with two-way repeated measures and
Bonferroni's post hoc test were used for data
analysis. The tests were performed in SPSS 27
software with a significance level of 0.05.

Results

The results of analysis of variance with two-
way repeated measurement showed that there was
a significant difference between the groups in
endurance, balance and pain variables (p < 0.05).
Bonferroni's post hoc test was used for intra-group
comparison and the results showed that there was
a significant difference between the pre-test and
post-test in the groups of core stability and core
stability with virtual reality system in the
variables of pain, balance and endurance of
extensor muscles, flexor muscles, and left and
right lateral flexor muscles (p < 0.05), which
indicates a significant effect of core stability
exercises. However, there was no significant
difference between the pre-test and post-test in the
control group in the variables of pain, balance and
endurance of extensor muscles, flexor muscles,
and left and right lateral flexor muscles (p < 0.05).

Also, the comparison between groups showed
that there was a significant difference between the
core stability group and the core stability group
with the virtual reality system in the variables of
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pain, balance and endurance of extensor muscles,
flexor muscles, and left and right lateral flexor
muscles (p > 0.05) and core stability exercises
combined with the virtual reality system have
more effectively improved pain, balance and
endurance.

Table 1.Test results for the effect of core stability exercises
with and without virtual reality system on pain, balance and
endurance variables

Interaction Effects P (Between Effect

. e

Variable Group*Time Groups) Size
F p

Pain 957/14 001/0< 05 8/0< 416/0

balance 19/218 < 0/001 <0/05 2 0/478

endurance of

37/878 <0/001 <0/05 = 0/643
extensor muscles

endurance of

53/620 < 0/001 <0/05 = 0/719
flexor muscles

endurance of left
lateral flexor 18/009 < 0/001 <0/05 2 0/462
muscles
endurance of
right lateral 32/001 < 0/001 <0/05 = 0/604
flexor muscles

a. There is a significant difference between the control and core
stability groups.

b. There is a significant difference between control group and virtual
reality system group

c. There is a significant difference between the groups of core
stability and virtual reality system

Discussion

Simulation of a real environment is
increasingly used to restore motor function and
improve balance impairment. As researchers have
shown, the environment of the virtual reality
system activates cortical and subcortical areas,

thus enabling the cortex to improve balance and
motor performance. Furthermore, when healthy
subjects performed an incremental swing balance
task in a semi-virtual reality environment,
oxygenation in the prefrontal cortex of both
hemispheres increased. According to these
reasons, it can be concluded that core stability
exercises combined with the virtual reality system
are more effective than core stability exercises in
increasing balance in people with low back pain.

In addition, in the conditions of the virtual
reality system, the subjects were able to perform
exercises better due to feeling less pain, and
finally, due to the reduction of pain felt after the
exercises, these subjects performed better when
performing tests. Therefore, the subjects were
able to have more core muscle stability after
performing core stability exercises with the virtual
reality system than other groups. In conclusion,
the results showed that core stability exercises
combined with the virtual reality system were
more effective than core stability training for
increasing balance, endurance and reducing pain.
Therefore, it is suggested to use core stability
exercises with the virtual reality system for more
efficiency and effect on these variables.
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