Mot. Behav, 2024, 16(57): 17-36, Doi: 10.22089/mbj.2019.7763.1816

Motor Behavior

Journal hompage: https://mbj.ssrc.ac.ir

Original Article
The Effect of Physical Activity and Virtual Reality on Functional Balance
in Spastic Hemiplegic Cerebral Palsy

Zahra Ranjbar?, Keyvan Molanorouzi?'*', Elahe Arab Ameri3, Masoumeh
Shojaei*, Afkham Daneshfar®

1. PhD Student in Motor Behavior - Motor Development, Department of Physical Education and
Sport Science, Science & Research Branch, Islamic Azad University, Tehran, Iran;

2. Department of Motor behavior, Science & Research Branch, Islamic Azad University, Tehran, Iran
3 Associate Professor of Motor Behavior, Tehran University Tehran, Iran;

4, 5. Department of Motor Behavior, Faculty of Sport Sciences, Alzahra University, Tehran, Iran

Received: 2019/08/11, Revised: 2019/12/01, Accepted: 2019/12/10

* Corresponding Author: Keyvan Molanorouzi, E-mail: K.molanorouzi@iau.ir, Tel: 09123047457

How to Cite: Ranjbar, Z; Molanorouzi, K; Arab Ameri, E; Shojaei; M; & Daneshfar, A. (2024). The Effect of Physical
Activity and Virtual Reality on Functional Balance in Spastic Hemiplegic Cerebral Palsy. Motor Behavior, 16(57),
17-36. In Persian.

Extended Abstract

Background and Purpose

The most common type of cerebral palsy is spastic, and about 30% of CP children suffer from this
disorder (1). Postural and balance control deficits that cause severe functional disorders in CP are one
of the most important features and problems of these individuals (2). Inadequate physical activity in
CP people leads to malfunction of the musculoskeletal system that worsens the disorder, nevertheless
people with cerebral palsy are less likely to participate in regular physical activity than their healthy
counterparts (3). Therefore, solutions are needed to increase the motivation to participate in physical
activity. Virtual reality in this regard has been able to create an interactive environment by
communicating between virtual components in real time (4). Given the breadth of research in this
area, there is limited evidence to substantiate the impact of exercise practices, especially on CP
children (4,5,6); More important is how any of these exercises can help to improve the balance and
thus improve the quality of life in this population. Therefore, in view of the above, the overall purpose
of this study is to investigate the effect of physical activity and virtual reality training on functional
balance in children with cerebral palsy.

Materials and Methods

This study was applied research based on the type of quasi-experimental research with pre-test, post-
test and control design group. Independent variables of this study included exercise interventions (at
two levels of physical activity and virtual reality) and dependent variable (balance of spastic
hemiplegic CP children). The statistical population of this study consisted of children with cerebral
palsy in Shiraz and statistical samples of Gula Exceptional School were selected as the only available
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source of cerebral palsy children with a total of 50 children. From this population ,15 children had
spastic cerebral palsy (hemiplegia) (6 to 12 years) (13 boys and 7 girls) with classification levels 1 to
3 of the gross motor function classification system (GMFS) according to occupational therapy. And
based on the pediatric medical records, all were diagnosed as spastic (hemiplegic) with no history of
regular physical activity, who were selected by convenience sampling and voluntarily participated in
the study. This study was approved by the Ethics Committee of the Physical Education Research
Institute under code IR.SSRI.REC.1397.274, and the informed consent form was completed by the
child's parents. The pre-test-post-test design with control group and follow-up test on 15 children with
spastic cerebral palsy (hemiplegia) was used. Samples were randomly divided into two experimental
groups: physical activity (n=5) with aerobic exercise program, balance skills, ball skills and virtual
reality using Xbox kinetic system program (n=5) and control group with no intervention exercises
(n=5). Experimental interventions were performed in experimental groups for 8 weeks, 3 sessions per
week. Pediatric Balance Scale (PBS) which is a criterion-referenced measure with high inter rater,
and test-retest reliability (r = 0.99, r = 0.98) that assesses functional balance in daily tasks, and has
high reliability and validity in children with spastic cerebral palsy. Pediatric Balance Scale (PBS) was
used in this procedure: pre-test (two weeks before and one day before intervention), post-test (one
day after intervention) and follow-up test (4 weeks after the post-test). (7,8,9,10). One-way ANCOVA
and Bonferroni post hoc tests were used for statistical analysis and the significance level was
considered 0.05 at 0.05. Statistical analysis of the research data was performed using SPSS software
(version 23) by a statistical expert who was unaware to the study.

Findings

Covariance assumptions including normal distribution of scores and homogeneity of variance were
examined. Shapiro-Wilk test was used to determine the normal distribution of the data. The results of
this test showed normal distribution of all measured data. Leven’s test was applied to determine the
variance of the data distribution in the pre-test and post-test. Since all participants were spastic
(hemiplegic), the participants' physical condition was under control. But since there was a correlation
between age and test stages, the age variable was also included in the analysis, so it was statistically
controlled. Table 1 shows the results of the analysis of covariance in examining the balance scores in
groups.

Table 1- The results of analysis of covariance test in examining the balance scores in groups

Sum of square Significance
source mean df q F g Eta coefficient
Mean level
squares
age 0.267 1 0.267 0.143 0.713 0.014
Pre-test 104.655 1 104.655 56.64 0.000 0.849
differences
between 184.351 2 92.175 49.379 0.000 0.908
groups

The results of this statistical test in Tablel show that there was a significant difference between
different groups after eight weeks of training (p <0.05). Bonferroni post hoc test was used to
determine the exact differences. The results of this test showed that both virtual reality and physical
activity groups performed better than the control group, and the virtual reality group performed better
than the physical activity and control groups (P = 0.01). The follow-up test was done 4 weeks after
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the post test. The results of the covariance test showed a significant effect of training on balance
scores in the follow-up test (P = 0.007, F = 7.86). Bonferroni post-hoc test was used to determine the
exact differences. Based on the results of this test, both the virtual reality and physical activity groups
performed better than the control group, as well as the virtual reality group performed better than the
physical and control groups (P = 0.007).

Conclusion

The results of this study supported the use of Xbox Kinect as a very appropriate intervention tool for
populations with disabilities suffering from balance disorders. In this study, the effects of two Xbox
Kinect training interventions with specific games and physical activity on spastic hemiplegic CP
children were evaluated and compared. Finally, despite the significance of both interventions, the
relative effect of Xbox Kinect training was demonstrated. The results of this study, based on the
scores obtained from the PBS test in the pre, post, and follow-up test, and because of the enjoyment
and motivation of children in completing the study, confirmed and supported the use of Xbox Kinect
as a very appropriate intervention tool for this population. However, further studies are needed on the
use of Xbox Kinect in interventions related to the evaluation of fine motor and coordination
developmental indicators, as well as studies in comparison to children with normal growth and, if
possible, studies with larger sample sizes.
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