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ABSTRACT

Cerebral palsy is a non-specific and descriptive term referring to motor dysfunction
in early childhood. The disease is non-progressive and is caused by permanent damage to the developing
brain. This study aimed to investigate the effect of balance-resistance training on the immunity levels
and physical fitness of children with cerebral palsy.

[VETTLE The present study was quasi-experimental and employed a pret-est-post-test design with a
control group. For this study, 30 children (6-10 years) with cerebral palsy were recruited and divided into
two groups (15 in the experimental group and 15 in the control group). The experimental group took
part in resistance and balance exercises (resistance exercises for knee flexor muscles, knee extensor, and
ankle extensor and free balance exercises in two levels of stable support and appropriate level of support)
for 8 weeks, 3 sessions per week and each session lasted for 45 minutes. All dependent variables of
the research (immunoglobulin A index, cardiorespiratory endurance, flexibility, muscle strength, muscle
endurance, and body composition) were measured in two rounds of pre-test and post-test. To analyze
the data, the independent t test, paired t test, 2-way analysis of variance, and Bonferroni test were used
at a significance level of 0.05. All statistical analyses were performed using SPSS software, version 24.
ST The results showed that combined resistance-balance training has a significant effect on
immunity levels (immunoglobulin A), maximum oxygen consumption, flexibility, muscle strength,
muscle endurance, and body composition of children with cerebral palsy (P<0.001).

[@TENERY Patients with cerebral palsy are recommended to benefit from these exercises and medical

¢ treatments. The advantage of such adjuvant methods over medical therapies is that there are no side
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Introduction

erebral palsy is a non-specific and de-

scriptive term referring to early childhood

motor dysfunction. Cerebral palsy is non-

progressive and is caused by permanent

damage to the developing brain. Muscle
weakness is common in patients with cerebral palsy.
Decreased strength indicates a positive association with
functional limitations in adolescents with cerebral palsy.
Evidence suggests that increased muscle strength in adult
patients with cerebral palsy leads to improved walking
ability, including squatting and gait tolerance. This study
aimed to investigate the effect of balance-resistance train-
ing on the levels of immunity and physical fitness of chil-
dren with cerebral palsy.

Materials and Methods

This research was a quasi-experimental and laboratory
study and employed a pre-test-post-test design with a con-
trol group. The statistical population of the present study
included all children with cerebral palsy living in Ardabil
City, Iran, in 2020. The statistical sample of the present
study included 30 children (6-10 years) with cerebral
palsy who were divided into two groups of 15 (15 in the
experimental group and 15 in the control group). Then,
the informed consent form was given to their parents, and
after conducting surveys and completing a questionnaire,
they participated in the study. The inclusion criteria were
as follows: children aged 6 to 10 years, right or left ce-
rebral palsy hemiplegia of both sexes with low severity
(levels 1, I of GMFCS [gross motor function classifica-
tion scale]), ability to understand activities and to stand
independently. The exclusion criteria were as follows:
having problems such as concussion, paralysis of the
brachial plexus, lack of cooperation, seizures, vision, and
heart problems.

The GMFCS scale was used to determine the severity
of cerebral palsy. The experimental group participated for
8 weeks, 3 sessions per week, and each session lasted for
45 minutes in resistance and balance exercises (resistance
exercises for knee flexor muscles, knee extensor, and an-
kle extensor, and free balance exercises in two levels of
stable support and appropriate level of support for the in-
dividual). All study dependent variables (immunoglobu-
lin A index, cardiorespiratory endurance, flexibility, mus-
cle strength, muscular endurance, and body composition)
were measured in the pre-test and post-test. This section
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used a laboratory kit for measuring immunity levels (im-
munoglobulin A) made by Pars Azmon Company, Iran.
Cardiovascular endurance, flexibility, muscular strength,
muscular endurance, and body composition were evalu-
ated to assess the levels of physical fitness. Cardiopulmo-
nary endurance was measured with a mechanical E 828
bicycle (made by the Swedish company Monark). The
flexibility board and sit and brush test were used to mea-
sure the degree of flexibility. A digital hand dynamom-
eter made in Korea was used to measure muscle strength
in elbow flexors. Muscular endurance was assessed by
measuring the endurance of the abdominal muscles and
using the elongation test. Body composition was also
evaluated by measuring the percentage of subcutaneous
fat in a three-point body. The obtained data were analyzed
by the independent t test, paired t test, 2-way analysis of
variance, and Bonferroni test at the significance level of
0.05. All statistical analyses were performed using SPSS
software, version 24.

Results

The r esults showed that combined resistance-balance
training had a significant effect on immunity levels (immu-
noglobulin A), maximum oxygen consumption, flexibility,
muscle strength, muscle endurance, and body composition
of children with cerebral palsy (P<0.001). Salivary immu-
noglobulin A levels of subjects in the experimental group
incr e ased significantly in the post-test compared to the
pre-test (P=0.001). The maximum oxygen consumption of
the subjects in the experimental group in the post-test sig-
nificantly increased compared to the pre-test (P=0.017). The
flexibility of the subjects in the experimental group in the
post - test significantly increased compared to the pre-test
(P=0.001). The muscular strength of children in the experi-
mental group showed a significant increase in the post-test
compared to the pre-test (P=0.001). Muscular endurance
of children in the experimental group in the post-test sig-
nificantly increased compared to the pre-test (P=0.001). The
body composition of the children in the experimental group
significantly improved in the post-test compared to the pre-
test (P=0.001).

Conclusion

The mechanism of action of resistance-balance exer-
cises can be explained based on systems theory. In this
theory, every activity results from the interaction between
the individual, environment, and task. In this theory, the
simultaneous activity of the musculoskeletal and nervous
systems, the postural control system, is responsible for
controlling the body’s position in space. The integration
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of sensory information to assess and detect the position
and movement of the body in space and action (the abil-
ity to generate power to control body posture systems) is
essential to maintaining posture for stability and orien-
tation. Therefore, communication and interaction of the
nervous and musculoskeletal systems are essential for
postural control. The results of the present study showed
that combined resistance-balance training significantly
affected immunity levels (immunoglobulin A), physical
fitness (maximum oxygen consumption, flexibility, mus-
cle strength, muscle endurance), and body composition of
children with cerebral palsy. It is recommended that these
combined exercises, along with medical treatments, ac-
celerate the healing process and increase the performance
of these patients. The advantage of such adjuvant meth-
ods over medical therapies is that there are no side effects.
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