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ABSTRACT

Cerebral palsy is a common neuromuscular disease with non-progressive
symptoms in children. The present study aims to investigate the effect of modified Hatha yoga exercises
on the balance of children with spastic diplegia cerebral palsy.

[VETELE This is a quasi-experimental study with a pretest/posttest design. The study population includs
all children with spastic diplegia cerebral palsy (with levels 1 to 3 based on the Gross Motor Function
Classification System and grades 0 to 3 based on the Modified Ashworth Scale) aged 7-14 years, who
were selected from exceptional schools for the disabled students in Isfahan, Iran in 2018. Using a
purposive sampling method, 14 eligible children were selected and randomly assigned into two groups
of control and exercise. The exercise group performed the modified Hatha yoga exercise for eight weeks
at three sessions per week; while the control group did not receive any intervention. The foot plantar
center of pressure (COP) was recorded for six seconds (as the balance test) using a foot scanner in the
pre-test and post-test phases. Finally, the data were analyzed using repeated measures analysis and
independent t-test in SPSS software, version 23. The significance level was set at 0.05.

(ST The intervention significantly improved the balance of the exercise group compared to the
control group. The reduction of COP fluctuations in anterior-posterior (P=0.044), mediolateral (P=0.033),
and total directions (P=0.038) in the exercise group were significantly higher than in the control group

. (P<0.05).
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Introduction

erebral palsy is a common neuromuscular

disease and refers to a group of non-pro-

gressive and permanent disorders in the de-

velopment of motor and walking patterns,

causing limitations in physical activity. It

generally occurs during the development of
the brain at the fetal or neonatal period. This study aims
to investigate the effect of eight weeks of modified Hatha
Yoga exercises on the postural control of children with
spastic diplegia cerebral palsy.

Materials and Methods

In this quasi-experimental study with a pre-test/post-test
design, 14 children aged 7-14 years (boys and girls) with
spastic diplegia cerebral palsy were selected from among
the students of two exceptional schools for disabled stu-
dents (Nafisi and Shahid Ahmad Hor) in Isfahan, Iran.
They had spastic diplegia cerebral palsy with levels 1
to 3 (8 with level 1, 4 with level 2, and 2 with level 3)
based on the Gross Motor Function Classification Sys-
tem and grades 0 to 3 (4 with grade zero, 6 with grade
1, and 4 with grade 2) based on the Modified Ashworth
Scale (MAS). The children were randomly divided into
intervention (n=7) and control (n=7) groups. Each group
consisted of 4 boys and 3 girls.

The criteria for entering the study were age 7-14 years,
having the ability to walk and stand without the help of
others or assistive devices, suffering from spastic diplegia
cerebral palsy, no other disability (e.g. deafness, blind-
ness, mental retardation, cardiovascular and respiratory
diseases), and consent to participate in the study. The ex-
clusion criteria were unwillingness to continue participa-
tion in the study, absence from the exercise sessions (2
consecutive sessions or three non-consecutive sessions),
and not attending the post-test phase. Also, those who un-
derwent other treatments during this research or engaged
in specific work activities or regular sports were excluded
from the research.

The pre-test assessment was performed in both groups.
Then, the intervention group performed modified Hatha
Yoga exercises for eight weeks at three sessions of 45-60
minutes, while the control group performed no training
during this period. Both groups were tested at the end of
eight weeks. In the post-test stage, two subjects from the
control group were excluded; one had an exercise pro-
gram outside of school and the other scheduled for sur-

Scientific Journal of

gery. A foot scan machine (RSScan International NV, Bel-
gium) was used in a static state to measure the balance, by
entering the necessary information (date of birth, weight,
foot size). The subjects were asked to stand on the plate
without shoes on both feet such that their center of gravity
fell on the middle line of the scanner. Each subject was
tested for 6 seconds (their average time to stand without
assistance) on the foot scanner without any movement or
support, and the device measured the fluctuations of the
center of pressure on the soles of the feet in the mediolat-
eral, anterior-posterior and total directions. The balance
test was performed in both pre-test and post-test phases,
and the collected data were analyzed using descriptive
statistics (mean and standard deviation) and inferential
statistics, including the repeated measures analysis to
investigate the main and interaction effects before and
after the intervention in both groups, and independent
t-test to examine the difference in pre-test and post-test
scores between the two groups. Before conducting the
tests, the normality of data distribution were checked and
confirmed by the Shapiro-Wilk test, and the homogene-
ity of variances was confirmed by the Levene’s test. All
analyses were performed in SPSS software, version 23.
The significance level was set at 0.05.

Results

The results revealed that the Hatha Yoga significantly
improved the balance of patients in the intervention
group compared to the control group. Also, the reduction
in fluctuations of the center of pressure (COP) in ante-
rior-posterior direction (P=0.044), mediolateral direction
(P=0.033), and total direction (P=0.038) in the interven-
tion group were significantly higher than in the control
group (P<0.05).

Conclusion

In this study, the intervention group experienced de-
creased COP fluctuations and increased static balance
in all directions (mostly in the mediolateral direction).
Therefore, it can be concluded that performing modified
Hatha Yoga regularly based can have a significant effect
on reducing COP fluctuations and increasing static bal-
ance in children with spastic diplegia cerebral palsy. Al-
though it is not possible to fully treat children with cere-
bral palsy, the use of exercise and corrective movements
can help reduce the complications of the disease in these
children. However, further research is needed to draw a
definitive conclusion.
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