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Introduction: Cerebral Palsy (CP) refers to a class of non-progressive neurological disorders
that permanently affect individuals' sensory-motor abilities and typically appear in infancy or
early childhood. The present study aimed to investigate the effect of linear and nonlinear
training methods on the static balance ability of children with hemiplegic CP.

Methods: A total of 20 boys with hemiplegic CP, aged 7-12 years, were selected through
convenience sampling and they were assigned into experimental and control groups. The
Sharpened Romberg test was used to measure static balance scores. The linear and nonlinear
training groups performed specific exercises for four weeks, three days a week, and one hour
per session for each method. Multivariate Analysis of Covariance (MANCOVA) and
univariate Analysis of Covariance (ANCOVA) were conducted at a significance level of
P<0.05.

Findings: The results showed a significant difference between the linear and nonlinear
training methods in at least one of the static balance variables (p=0.001). Additionally,
considering the higher scores of the nonlinear group, this training method resulted in better
static balance scores (with eyes open and closed) compared to the linear method in children
with hemiplegic CP.

Conclusion: Overall, the findings of this study emphasize the importance of the nonlinear
training method in improving the static balance of children with hemiplegic CP and support
the constraint-led approach
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Extended Abstract

Introduction

Cerebral palsy (CP) refers to a class of non-progressive
neurological disorders that permanently affect sensory-
motor functions, typically manifesting in infancy or
early childhood. Hemiplegic CP, a subtype of CP, often
results in significant motor impairments, particularly in
balance and coordination. Balance occurs when
individuals try to maintain a coordinated posture, which
happens when the body deviates from the line of gravity
within the base of support. Static balance, a type of
balance, relates to the sense of equilibrium while
maintaining a stationary posture on one or both feet
without movement (Pourazar et al., 2023). Numerous
factors contribute to abnormal body sway, one of which
is CP. This study aimed to investigate the effectiveness
of linear versus nonlinear training methods in improving
static balance in children with hemiplegic CP.

Methods

A total of 20 boys with hemiplegic CP, aged 7-12 years,
were selected through convenience sampling and
divided into experimental and control groups. The
Sharpened Romberg Test was used to measure static
balance scores. The linear and nonlinear groups
performed specific exercises for four weeks, three days
a week, and one hour per session. Descriptive statistics,
including measures of central tendency and dispersion
such as the mean and standard deviation, were
calculated for the research groups. The Shapiro-Wilk
test was conducted to evaluate the normality of the data
distribution, while Levene's test was used to assess the
homogeneity of variances. Analysis of Covariance
(ANCOVA) was employed to compare static balance
scores (both with eyes open and closed) during the post-
test phase while controlling for pre-test effects.
Statistical analyses were performed using SPSS
software (version 18), and Excel was utilized to create
graphs. The significance level for all variables was set
at p<0.05.

Results
The findings revealed a statistically significant

difference between the linear and nonlinear training
methods in at least one of the static balance variables
(p=0.001). Specifically, the nonlinear training group
demonstrated superior performance in static balance
tasks, with eyes open and closed, compared to the linear
training group. These results suggest that nonlinear
training methods are more effective in enhancing static
balance in children with hemiplegic CP.
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Discussion
The study highlights the importance of adopting

nonlinear training approaches for improving static
balance in children with hemiplegic CP. The inherent
variability and adaptability of nonlinear training align
with the principles of the constraint-led approach, which
emphasizes motor learning that is task-specific and
context-dependent. Coaches, occupational therapists,
and physiotherapists can utilize the nonlinear training
method proposed in this study to help children with
hemiplegic CP enhance their motor skills by creating
practice scenarios that mimic real-life situations. This
approach can foster greater independence and functional
improvement in daily activities. These findings have
practical implications for rehabilitation programs,
suggesting that incorporating nonlinear training
methods can lead to better functional outcomes for
children with hemiplegic CP. Future research should
explore the long-term effects of these training methods
and their applicability to other subtypes of CP.
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