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Background: One of the main problems of children with attention
deficit/hyperactivity disorder is attention deficit, and according to various
studies, it is associated with cognitive and social deficits that are associated
with a deficiency in theory of mind. Rhythmic body percussion exercises can
stimulate their cognitive motor area. The aim of the present study was to
determine the effectiveness of percussion exercises on theory of mind and
types of attention in attention deficit disorder.

Method: The present study was a quasi-experimental study with a pre-test and
post-test design with a control group. The statistical population of the study
included all female students aged 7-9 in the first year of elementary school in
Mashhad in the academic year 2023-2024, of which 30 were selected and
divided into two experimental and control groups (n= 15) by simple random
sampling. To collect data, the attention transfer and sustained tests as well as
the theory of mind questionnaire were used. The experimental group received
body percussion exercises for 12 sessions, 3 one-hour sessions per week.
While the control group did not receive any intervention and continued their
daily activities. Multivariate analysis of covariance was used to analyze the
results.

Results: The results showed that body percussion exercises were able to lead
to improvements in the attention span and sustained attention (P= 0.001) as
well as the theory of mind of hyperactive elementary school children in the
experimental group (F= 68.462, n?= 0.934, p= 0.001), while no significant
difference was observed in the control group.

Conclusion: The results showed that body percussion exercises were able to
have a good effect on attention and theory of mind, so it is recommended that
it be used as an easy, cheap, and accessible solution to improve attention and
theory of mind in children with attention deficit disorder.
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Extended Abstract

Introduction

According to the Diagnostic and Statistical
Manual of Mental Disorders (5th Edition)
(DSM 5), attention deficit/hyperactivity
disorder (ADHD) is recognized as a
neurodevelopmental disorder characterized
by persistent patterns of inattention,
hyperactivity, and impulsivity . One of the
most prominent disorders in ADHD is
attention deficit disorder. Accordingly,
attention can be classified into sustained
and transient attention. Sustained attention
refers to the ability of a person to maintain
continuous attention and focus on stimuli or
activities being observed, which is often
accompanied by impulsivity . On the other
hand, attention deficit disorder in children
is associated with cognitive and social
deficits, and various studies show that
children with attention deficit disorder face
deficiencies in theory of mind !*. Theory of
mind in psychology refers to the ability to
understand other people by attributing
mental states to them (i.e., guessing what is
going on in their minds) 2. Among these,
one of the cognitive-motor stimulation
methods is Kobe body exercises, which are
based on cognitive, emotional, and
psychomotor stimulation ®. Therefore, the
researcher seeks to answer the question: Is
percussion training effective on the theory
of mind and types of attention in ADHD
children?

Method

The present study was a quasi-experimental
study with a pre-test and post-test design
with a control group. The statistical
population of the study included all female
elementary school students aged 7-9 in
Mashhad in the academic year 2023-2024.
Among them, 30 students with ADHD
(combined  type: attention deficit
hyperactivity/impulsivity) were selected
based on inclusion and exclusion criteria
and were divided into two experimental
groups (15 people) and control (15 people)
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by simple randomization. The instruments
were a consent form provided to the
parents, a questionnaire on the student's
personal characteristics, including name
and surname, age, weight, and height. The
Connors Teachers' Questionnaire 2°, the
fourth edition of the Wechsler Children's
Intelligence Scale *°, the Sternman Theory
of Mind Test %, and the Matin Sadr et al.'s
percussion motor exercise package 3,were
used to collect data. The pre-test research
samples included the theory of mind test by
Sternman et al. (1999) 3!, the sustained and
shifting attention test under the supervision
and guidance of the researcher. Then, in the
experimental group, the participants
received interventions related to percussion
exercises for 12 weeks, 3 sessions per week
for 45 to 60 minutes, and during this period,
the control group performed their daily
activities. After the completion of the
interventions, the post-test including the
items measured in the pre-test was repeated.
Multivariate analysis of covariance was
used to analyze the research data.

Results

Descriptive  indices of  demographic
characteristics (age, weight, height, and
intelligence) of participants by research
group showed that the mean age of the
intervention group was (8.07+0.799) and
the control group was (8.93+£0.799) years;
the mean height of the intervention group
was (123.60+4.154) and the control group
was (125.07+£5) centimeters; the mean
weight of the intervention group was
(28.2£503) and the control group was
(26.93+£2.963)  kilograms; the mean
intelligence of the intervention group was
(102.93+9.28) and the control group was
(102.07+7.09). Based on the results of the
independent t-test, no significant difference
was observed in the mean age (p= 0.705),
height (p= 0.87), weight (p= 0.875), and
intelligence

(p= 0.921) of the participants in the two
groups.
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Table 1. Summary of the results of the analysis of covariance to determine the effectiveness of body percussion
exercises on the theory of mind of ADHD students

Variable Sum of Squares | df | Mean Square | F-value | Sig.(p) | Eta Squared (%)
ToM - Level 1 455.587 5 91.117 35.803 0.001 0.882
ToM - Level 2 143.515 5 28.703 52.249 0.001 0.916
ToM - Level 3 45.422 5 9.084 13.588 0.001 0.739
ToM - Total 1594.101 5 318.820 68.462 0.001 0.934
Therefore,  subjects  showed  better n%= 0.916), level 3 (F= 588.13, n?= 0.739)

performance in the post-test phase at level 1
(F= 803.35, n>= 0.882), level 2 (F= 249.52,

and complete (F= 462.68, n’= 0.934).

Table 2. Summary of the results of the analysis of covariance to determine the effectiveness of body percussion
exercises on sustained attention and shifting attention of ADHD students.

Variable Sum of Squares | df | Mean Square F-value | Sig.(p) | Partial n?
Sustained Attention
- Reaction Time (ms) 260,861.615 4 65,215.404 22.697 <0.001 0.784
- Omission Errors 6,677.409 4 1,669.352 42.353 <0.001 0.871
- Correct Items 9,580.707 4 2,395.177 172.021 | <0.001 0.965
Shifting Attention
- Omission Errors 1,618.649 4 404.662 121.568 <0.001 0.951
- Commission Errors 31.362 4 7.870 33.573 <0.001 0.843
- Total Time (min) 241.803 4 60.451 31.609 <0.001 0.835
Therefore,  subjects  showed  better considered  cognitive  activity.  Future
performance in the post-test phase in research could examine the long-term

reaction time (F= 22.697, n?= 0.784),
omissions (F= 42.353, n?= 0.871), correct
items (F= 172.021, n?= 0.965), omission
error (F= 121.568, n?= 0.951), commission
error (F= 33.573, n?= 0.843), and total time
(F= 31.609, n?= 0.835).

Conclusion

The results of the present study clearly
showed that body percussion exercises have
a significant effect on all three subscales of
theory of mind and on all three subscales of
sustained  attention  (omission  error,
commission error, and total time) and
transitional  attention  (reaction  time,
omissions, and correct items) in ADHD
children, and are consistent with the studies
of Ahokaz et al.®, Torabi and Hormozi®,
Weiss®®, Vailo and Welch'®, Nejati et al.?’,
and Mehdinejad et al.?*. However, some
studies indicate that sports activities do not
have a significant effect on the theory of
mind of children with ADHD, and they
suggested that more research is needed in
this field 28, By examining the study, it can
be concluded that they used a general
physical activity program, while in the
present study, body percussion exercises
were used, which were rhythmic and, in
addition to physical activity, were also
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effects of this combined intervention, which
was also a limitation of the present study.
Also, the wuse of neuropsychological
methods and physiological markers such as
brain imaging techniques could more
precisely examine the neural mechanisms
of these effects.
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