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ABSTRACT

This workis licensed under a Creative

s rbution 40 nterniatioral 3 Autism is a highly debilitating neurodevelopmental condition that affect behaviors

© andis caused by impairment in neurological functions, especially executive functions. In many studies, it
has been reported that the brain areas including the frontal lobe, limbic system, basal ganglia, occipital
lobe and cerebellum, and the frontal cortex and its connections with the striatal and occipital brain areas
are involved in a wide range of cognitive functions called “executive functions”. The current study aims to
investigate the effectiveness of Baran's cognitive rehabilitation program on executive functions (working
memory, sustained attention, and cognitive flexibility) of children with high-functioning autism.
[VETEEE This study has a single subject design with repeated measurements. The study population
consists of all children with high-functioning autism who referred to Baran Clinic in Tehran, Iran in 2016-
2017. Samples were 3 boys with autism spectrum disorder aged 8-11 years who were selected using a
convenience sampling method. Assessments were done in 5 stages. The first stage was 2 weeks before
the treatment. The second stage was performed 2 days before the start of treatment. The third stage was
done after 5 sessions of treatment, which was held as a 1-hour session. The fourth stage was performed
after 10 one-hour treatment sessions, and finally, the fifth stage was performed 4 weeks after the end
of the treatment. Digit span, word span, and non-word span tests were used to assess the working
memory. Digit span, Word span, non-word span tests was used to assess the sustained attention. Trial
making test (A and B ) was used to assess the cognitive flexibility. After collecting and analyzing the data,
the methods of visual analysis and effect size assessment was used
ST The performance of children in working memory, sustained attention, and cognitive flexibility
improved significantly after treatment. Hence, Baran’s cognitive rehabilitation program based on balance
movements was effective in improving executive functions of children with high-functioning autism.
: [@TEITER cognitive rehabilitation program based on balance movements can improve working memory,
Received: 20 Sep 2019 sustained attention, and cognitive flexibility of children with high—functioning autism.
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Introduction

utism spectrum disorder (ASD) is a highly

disabling neurodevelopmental disorder

characterized by behavioral problems root-

ed in impaired neurological processes, es-

pecially executive functions. The involved
brain regions are the frontal lobe, limbic system, basal
ganglia, parietal lobe, and cerebellum. The frontal lobe
and its connections with the striatal and parietal brain re-
gions are involved in a wide range of cognitive functions
called executive functions. The term executive function
was proposed in the middle of the 20th century to explain
the functions related to the frontal lobe. The results of re-
cent case studies show that the frontal lobe has a primary
role in organizing more complex functions. Many studies
on executive functions have mainly focused on the fron-
tal lobe and its related functions. Damage to the frontal
lobe leads to impairment of independent functions such
as planning, organization and self-regulation, although
the intelligence function remains intact.

Executive functions in patients with ASD play an im-
portant role in their social adequacy, Adaptive behav-
iors, and academic success. Recent studies on executive
functions in ASD have been summarized in a study by
Pennington and Ozonov. They proposed the executive
dysfunction as a primary deficit in ASD. They indicated
that independent executive functions such as set shifting,
response inhibition, and working memory may be due to
the cognitive symptoms related to the distinction between
ASD and attention deficit/hyperactivity disorder. Investi-
gations on executive dysfunctions of patients with ASD in
experimental studies have focused on the four executive
functions of planning, cognitive flexibility, response inhi-
bition, and self-control.

In all studies on ASD, the findings related to abnormal
functional connectivity have been consistent, although
those related to over- and under-connectivity were var-
ied. Damaged areas in ASD include areas encompassed
by default, salience, and executive control networks and
in cortical-subcortical circuitry. Deficits in the executive
functions of children with ASD are evident in childhood,
but become more widespread as they grow older. Many
problems of these children, especially defects in working
memory affect their mental planning, attentional con-
trol, and cognitive flexibility . Since sustained attention
and cognitive flexibility have a positive relationship with
social interactions and stereotyped behaviors, so the rela-
tionship between ASD symptoms and cognitive abilities
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can facilitate the description, investigation, etiology, and
treatment of this disorder . Changes in the structure of the
cerebellum can lead to better cognitive function and con-
trol of the attention process.

Considering the existence of defects in the executive
functions of children with ASD and the evidence about
the effectiveness of movement-based therapies that can af-
fect various executive functions, in this study, a cognitive
motor rehabilitation program, as a non-pharmacological
and psychological treatment, was used to improve motor
skills and cognitive functions of children with ASD. This
program is based on combined cognitive-balance train-
ing. We aimed to assess the effectiveness of this cognitive
rehabilitation program on executive functions (working
memory, sustained attention, and cognitive flexibility) of
children with ASD.

Materials and Methods

This is a single-subject study with repeated measure-
ments. The study population includes all children with
high-functioning ASD who visited the Baran Clinic
in Tehran, Iran in 2017-2018. Three male children per-
formed cognitive motor exercises based on the cognitive
rehabilitation program. Assessments for children were
done in five stages. The first stage was two weeks before
the intervention. The second stage was two days before
the intervention. The third stage took place after five
one-hour intervention sessions. The fourth stage was per-
formed after ten one-hour sessions. Finally, a follow-up
stage was performed four weeks after the end of interven-
tion. In this study, digit span, word span, and non-word
span tests were used to evaluate working memory. In or-
der to evaluate the sustained attention, the SABT test was
used. The cognitive flexibility assessment was done by
the Children's color trail test (CCTT), parts 1 and 2. After
collecting the data, to analyze them, visual analysis of the
graphs and the effect size measurement was used.

Results

The findings showed that the subjects' performance in
digit span, word span, and non-word span tests, SABT
test, and CCTT test improved after the intervention. The
effect sizes showed that the cognitive-balance training
program was effective on the executive functions (work-
ing memory, sustained attention and cognitive flexibility)
of children with high-functioning ASD.
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Conclusion

The cognitive-balance training program can improve
working memory, sustained attention and cognitive flex-
ibility of children with high-functioning ASD.
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4. Autism Spectrum Screening Questionnaire (ASSQ)
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7. Percentage of Non-overlapping Data(PND)

6. SABT Test
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