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Abstract

Background and aim: The purpose of this research was to investigate
the effect of playing virtual reality games on the balance and lower
extremity function of children with Down syndrome.

Methods: The participants of the present study were 30 girls aged 8-12
years old with Down syndrome and an 1Q between 50 and 70, who were
invited to this research in a purposeful and accessible way and were
randomly divided into two groups of 15. The intervention program
consisted of an average of 30 minutes of movement games (two 15-
minute boxing and skiing games) with an Xbox device for eight weeks
(three days a week with the supervision of the researcher). Assessment
of balance was done using the Berg balance test, and assessment of
lower extremity performance was done using long jump, vertical jump,
single leg jump, and 20-meter shuttle run.

Results: Based on the results obtained from covariance analysis, a
significant difference was observed between the two experimental and
control groups in balance (P=0.0001; F=39.9), long jump (P=0.0001,;
F=32.07), vertical jump (F=0.001) (P = 62.52 F), single-leg jump (P =
0.0001; F = 76.4), and shuttle run (P = 0.0001; F = 38.5).

Conclusion: The research results showed that playing virtual reality
games can increase the balance and lower extremity function of children
with Down syndrome. It is recommended that virtual reality games be
used more to improve these capabilities in children with Down
syndrome.
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Extended Abstract

Introduction

Down syndrome (DS) is the most common
genetic disease in humans with intellectual
disability, with a prevalence of 1 in 800 to 1200
newborns (1). Scientific evidence indicates that
motor skills in children with Down syndrome
are usually similar to the developmental pattern
of normal children but a little slower, with more
delay (2). In 2022, Jain et al. reported that
people with Down syndrome showed reduced
levels of physical activity, which reduced their
quality of life related to health and well-being.
Recent studies have reported the efficient role of
movement programs in balance and muscle
strength in children with Down syndrome (7,8).
Due to the advancement of technology, lifestyle
changes, and entertainment types, virtual games
have grown significantly. In recent years, the
use of virtual games has also received attention
due to the many benefits they have with the aim
of rehabilitation and increasing the quality of
life and performance. Therefore, the main
guestion of the current study was whether virtual
reality games can affect the balance and function
of the lower limbs of children with Down
syndrome.

Methodology

The current study was quasi-experimental
with a pre-test-post-test design and a control
group. The statistical population included all
female children aged 8 to 12 with Down
syndrome in Gorgan city with an 1Q between 50
and 70. Thirty people were selected through

convenience sampling, and after explaining to
their parents about voluntary participation and
the stages of study implementation, they entered
the study by completing informed consent
forms. After performing the initial tests, the
subjects were placed in similar pairs and
randomly divided into two experimental and
control groups of 15 children. The intervention
consisted of eight weeks (three days a week),
with an average of 30 minutes of movement
games (two 15-minute boxing and skiing games)
with an Xbox device. Lower limb balance
measurement was done using the BERG balance
test, and lower limb function measurement was
done using the long jump, vertical jump, single-
leg jump, and a 20-meter shuttle run test.
Dependent t-test and Covariance test were used
to analyze the data (p < 5%).

In order to collect the basic information about
the subjects, the questionnaire of individual
characteristics, including questions such as age,
weight, medical history, and dominant leg of the
participants, was used. Shapiro-Wilk test was
used to check the normality of data distribution.
Due to the normality of the data distribution,
dependent t-test and covariance analysis were
used to analyze the hypotheses (p<0.05). It
should be noted that all ethical considerations in
the implementation of the study were taken into
account according to the guidelines of the Ethics
Committee of the Research Institute of Physical
Education and Sports Sciences, and the code of
ethics was received under the number
IR.SSRC.REC.1400.1343.

Table 2-Within-group variation of study variables in two experimental and control groups

Mean + SD

.Variable Group T P Virr'?:ncf[n
Pre-test Post-test P
Balance Experimental 40.2+2.88 44.2+3.19 -9.94 0.001* +9.9
Control 41.13+2.23 41.4+2.16 -0.51 0.62 +9.9
. Experimental 32.13+2.89 35.13+2.42 -6.55 0.001* +9.2
Long jump
Control 31.6+2.41 32.13+2.17 -1.84 0.09 +1.5
Vertical ium Experimental 11.4+1.96 13.53+1.59 -11.12 0.001* +18.6
S Control 11.67+1.99 11.8741.77 1 0.34 +1.7
. . Experimental 8.2+1.97 10.8+1.79 -11.06 0.0001* +31.7
Single-leg jump
Control 8.13+2.19 8.4+1.99 -0.64 0.53 +3.3
Shutt Experimental 32.33+3.64 30.07+3.1 10.99 0.001* -7.5
uttle run Control 31.53+2.83 31.4+3.04 0.76 0.46 05

*Significant difference
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Result

Based on the results obtained from
covariance analysis, in regards to lower limb
balance (P=0.0001; F=39.9), long jump
(P=0.0001; F=32.07), vertical jump (P = 62.52;
F=0.001), single-leg jump (P = 0.0001, F = 76.4)
and shuttle run (P = 0.0001, F = 38.5) with
control of the pre-test factor, a significant
superiority was observed in the experimental
group compared to the control.

Conclusion

In explaining the current results that the
motor training program can improve the motor
skills of children with Down syndrome, it can be
stated that psycho-motor skills are important for
abilities with the learning process. The abilities
combined with learning help children check
their performance, seek to remove possible
obstacles and evaluate their progress (25).
Therefore, computer games have a good position
among children with intellectual engagement,

which causes children to face intellectual
challenges and improve their performance,
especially in movement scales (25).

Based on the results obtained from
covariance analysis, it was shown that the
implementation of a regular and controlled
course of virtual reality games affects all the
investigated factors, including balance, long
jump, vertical jump, single-leg jump, and 20-
meter shuttle run. It had a positive and
significant effect on children with Down
syndrome. Since the balance and function of the
lower limb is one of the important factors of
physical fitness and daily life, these capabilities
can be increased in children with Down
syndrome, and virtual reality games can be used
as a useful movement therapy (Kinesiotherapy)
intervention. According to the results, we
suggest that virtual reality games should be
given special attention in the exercise program
of children with Down syndrome.
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