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Abstract

Children with autism have weaker balance performance than their healthy counterparts.
The ability to maintain balance is particularly important because it is a prerequisite for
performing other motor activities. This study was conducted to determine the effect of
square stepping exercises with a light screen on the static and dynamic balance of children
with autism. In this quasi-experimental study, 20 children with autism, aged 6 to 12 years,
were randomly divided into two groups of ten (exercise group with light screen and control
group). The training group with a light screen and the control group with a simple screen
received square stepping exercises in four 45-minute sessions per week for 12 weeks under
the supervision of their trainers. To evaluate static and dynamic balance, the foot scan
device and the heel-to-toe walking test were used, respectively. The research data was
analyzed by covariance test at a significant level (p<0.05). With the pre-test control, a
significant difference was observed between the experimental group and the control
regarding the static balance state (displacement pressure of center (p = 0.003) and
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excursion velocity of center of pressure (p = 0.007). Further, in dynamic balance, a
significant difference was found between the mean of groups (p=0.001). These results can
provide a good basis for using this training method to increase the balance and motor
functions of children with autism.
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Extended Abstract

Background and Purpose

Children with autism have weaker balance performance than their healthy
counterparts. The ability to maintain balance is particularly important because it
is a prerequisite for performing other motor activities (1). It seems that the poor
balance in autistic patients is related to the impairment in their cognitive functions
and sensory-motor integration (2). Therefore, it is possible to reduce balance
problems in individuals with autism by using interventions that can moderate
these disorders (3, 4). The present study tries to provide a suitable training tool of
stepping patterns to improve the balance problems of children with autism by
using visual and auditory sensory sources. In order to achieve this goal, a stepping
light screen was made. This study was conducted to determine the effect of 12-
week stepping patterns training with a light screen on the static and dynamic
balance of children with autism.

Materials and Methods

A foot scan device was used to collect data on the variable of static balance
(checking the sways of the center of pressure during full standing) and the heel-
to-toe walking test on the balance board was used to measure dynamic balance.
After participating in the pre-test of static and dynamic balance, the subjects were
divided into two experimental and control groups in equal numbers, and then the
labels of the groups were determined by random assignment. The training tool in
this study was the optical stepping board. This device made it possible to perform
different stepping patterns on a light-shaped tabular frame in multiple directions
based on the subject's ability and progress. According to the appearance and use
of the device, the name of the device was chosen as light stepping screen. The
purpose of making a light stepping screen was to provide different stepping
patterns according to the conditions and characteristics of children with autism.
In addition to the daily exercises of the autism center, the experimental group
performed four 45-minute sessions of exercises on the light stepping screen for
12 weeks. For the control group, the same exercise program was performed
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without the light stepping screen device and only with a simple board whose
softness and hardness were the same as the device's board. Static and dynamic
balance was measured in the pre-test and post-test stages for both groups. The
intervention of the current study was to perform 12 weeks of stepping patterns on
the light screen for the experimental group and during the same period to perform
the same stepping training patterns on a simple board similar to the light stepping
screen for the control group. The data were analyzed by covariance test at a
significant level (P<0.05).

Findings

As can be seen from the analysis of covariance test results in Table 1, by
controlling the pre-test between the experimental group and the control group
regarding the static balance state (displacement pressure of center (p=0.003) and
excursion velocity of center of pressure (p=0.007) a significant difference is
observed. Besides, in dynamic balance, a significant difference was found
between the mean of the groups (p=0.001). In short, the pattern of changes in the
scores of the research groups in the state of static balance (displacement pressure
of center and excursion velocity of center of pressure) and dynamic balance was
significant. The effect size of the intervention of the present study in the
experimental group for variables of displacement pressure of center was 41.7%,
excursion velocity of center of pressure 36%, and dynamic balance 60.4%.

Table 1- Covariance test results to determine the effect of
research intervention on static and dynamic balance

Power ES P-Value F Source Variables

0/998 0/617 0/001*  27/34  pre-test Displacement pressure of
0/908 0/417 0/003*  12/18 group Center

1/000 0/714 0/001* 42/44  pre-test  Excursion Velocity of center of
0/830 0/360 0/007* 9/57 group pressure

1/000 0/713 0/001*  42/30 pre-test Dynamic balance

0/998 0/604 0/001*  25/89  group

*P<0/05)

Conclusion

Successful balance requires the integration of inputs from the visual, vestibular
and bodily sense systems (3). Defects in each of these systems or in the integration
of the information obtained from them can cause problems in balancing
performance. In the present study, the exercises were designed in such a way that
it can strengthen some of the sensory components involved in balance. Among
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the possible mechanisms for improving balance in the present study, we can
mention sensory integration resulting from the display and presentation of motor
patterns by the device in the form of light and sound. The results of the present
study showed that stepping exercises with a light screen improves static and
dynamic balance in autistic children. The important approach in designing this
device was to use the most widely used fundamental skill in daily life, that is,
stepping and using it to improve balance.

Keywords: Autism, Stepping Patterns, Static Balance, Dynamic Balance

Article Message

The use of visual sources and the superiority of visual imitation and the effective
results of using optical interventions in the range of sensory processing suitable
for autistic children were considered in the design of this device. Additionally, in
terms of practicality, the device was designed in such a way that it can be used for
families and rehabilitation centers of people with autism in terms of cost and the
space it occupies. These results can provide a good basis for using this training
method to increase such children’s balance and motor functions.
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3. Levene’s Test
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Table 2- Mean and standard deviation of the main research variables
in two experimental and control groups
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