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ABSTRACT

EISTETE Impulsivity, as one of the early diagnostic indicators of attention deficit hyperactivity disorder,
appears in childhood through movement. Decreasing impulsive behavior and increasing emotional-
motor control over this disorder have been the focus of researchers and clinical experts. Inhibition defi-
ciency is considered the root cause of impulsivity, leading to a deficit of impulsivity control and response
control disorder.

Based on the hypothesis of an inhibition deficiency, leading to disruptions in three
areas of executive functioning, namely behavioral control, cognitive flexibility, and working memory,
impulsivity control, and response control disorder are at the center of attention deficit hyperactivity
disorder (ADHD) symptoms. This study designs a specific exercise package, including physical exercises in
the form of rhythmic movements in the dual-task paradigm along with cognitive exercises in a step-by-
step and difficulty level, considering the child’s interests, capabilities, and freedom of choice. The type
of exercise at each level and its effect on improving impulsivity control in these individuals have been
investigated.

ST The results indicated the possibility of performing the exercises in dual tasks and the high ac-
ceptance of gradual difficulty in performing the exercises of this package. The preliminary analysis of the
study shows the relative improvement of the indices of attention, caution and response control in each
of the individual participants separately.

[T The combination of exercises in the protocol, including rhythmic and providing optional set-
tings adding companionship therapists in the form of therapeutic relation led to feasibility. The results
in the field of improving the infrastructure of impulsivity control can be promising and worthy of consid-
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Introduction

ttention deficit hyperactivity disorder

(ADHD) with a prevalence of 7.2% is

one of the most common disorders of
school-aged children [1]. ADHD is a neurodevelop-
mental disorder that is identified through symptoms of
inattention, impulsivity, and hyperactivity, which occur
stably for 6 months in at least two areas of life and these
symptoms should be observed before the age of 7 years
[2]. One of the important complications of ADHD is that
these children are more at risk of academic achievement
disorders than others [3].

According to the diagnostic and statistical manual of
mental disorders, Fifth Edition, impulsivity is a main
diagnostic feature in ADHD [2], which many experts
consider as the core of all symptoms of this disorder
[4]. As the root cause of ADHD, deficits in control of
irritability are also attributed to it and are considered to
be the foundation of behavioral disorders [4, 5]. In chil-
dren, hyperactivity and impulsivity are often manifested
as the inability to wait in different situations, such as
the tendency to interrupt others during a conversation
or to answer before the end of a question [5]. Children
and adolescents with ADHD show relatively more im-
pulsive decision-making than children and adolescents
without ADHD [6]. Even the coordination disorder and
the amount of the center of gravity fluctuations in these
children can also be considered to be in line with the
disturbance in control and impulsivity in them [7, 8].

Self-regulation and self-control of attention and im-
pulse (emotion and behavior) are essential components
for a person’s adaptation, required as a prerequisite for
a person’s daily activities, and both of them work com-
pletely intertwined and inseparable [9]. Impulsivity,
defined as acting without foresight, is a component of
several psychiatric disorders, including ADHD, mania,
and substance abuse [10]. To investigate the underlying
mechanisms of impulsive behavior, the nature of impul-
sivity needs a practical definition that can be used as a
basis for empirical investigation. Impulsivity has a com-
plex and multidimensional structure. The main compo-
nents of impulsivity can be considered cognitive, and
motor, along with a lack of planning. The motor com-
ponent is defined as action without thinking, the cogni-
tive component as quick cognitive decision-making, and
the lack of planning component as a disregard for the
future. Therefore, in designing impulsivity control exer-
cises, the presence of both motor and cognitive indica-
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tors simultaneously in one exercise can be considered a
special advantage [11]. In this context, epidemiological
studies show a decrease in the prevalence of impulsivity
with increasing age, one of the reasons for which can be
the growth of different areas and the development of the
network of the brain as a result of aging [12].

Some symptoms and problems may be caused by oth-
er primary disorders that overlap with ADHD, such as
movement perception disorder, which has a strong rela-
tionship with ADHD [13]. Studies show that 50% of all
children with ADHD have some kind of deficit in their
motor performance [4].

On the other hand, executive function deficits are also
observed in this category of children [14], which causes
impairment in important aspects of learning, such as
motivation, attitude toward learning, or persistence,
along with ADHD symptoms [3]. Executive functions
have more power than typical symptoms of inattention
and hyperactivity/impulsivity in predicting the learn-
ing behaviors of children with ADHD. These executive
functions enable us to perform law-based behaviors.
In ADHD children, three areas of executive functions
show more impairment, which include inhibition or
control of behavior, cognitive flexibility and working
memory. Working memory refers to the ability of brain
systems to temporarily store essential data and manipu-
late them to give an appropriate response [15]. Inhibi-
tion means inhibiting an overlearned, competitive, or
disruptive response [16]. According to Barkley, children
with ADHD are more impaired in inhibiting the preven-
tive response. Anticipatory response inhibition is an in-
dication of executive control that allows individuals to
adapt to a changing environment. This ability is defined
as the capacity to withhold a persistent response that is
no longer relevant [17]. Cognitive flexibility refers to
the ability to switch the flow of thought between two dif-
ferent topics or to think about several topics at the same
time. This ability can show itself in response to various
and unexpected conditions [4, 18, 19].

Scientific findings highlight the importance of includ-
ing executive function development programs as the
main priority from a young age and in the school envi-
ronment for ADHD children to strengthen learning be-
haviors [3]. Therefore, according to the pattern of brain
networking in the development of subcortical circuits
during the growing age as a developmental norm neural
mechanism for reducing impulsivity [20], it is possible
to strengthen the function of motor planning and im-
prove the ability to delay decision making in the form of
using the dual tasks paradigm as a suggested solution to
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improve executive function and inhibit impulsivity [21].
Considering that impulsivity is considered an unplanned
action [11], in the dual-task paradigm, it is possible to
replace this feature with planned action. In the dual-task
paradigm, performing mental tasks while performing
physical functions can cause a decrease in the speed of
gross physical functions; accordingly, simultaneous pre-
sentation of these tasks will be a challenge to develop
the ability of the brain to control ADHD symptoms [22].

Another aspect of the disorder in ADHD children is the
defects related to timing [23], rhythm disorders in these
children include both understanding of circadian rhythm
and awareness of time and movement rhythm [24]. This
disorder has become the basis for the design of some ex-
ercises based on musical rthythm in ADHD children. By
using and harmonizing auditory and movement rhyth-
mic patterns, the benefits of rhythmic patterns can be
used in the development of cognitive abilities of ADHD
children [25]. Accordingly, computer games have been
designed to improve the cognitive functions of ADHD
children, and participation in them has improved perfor-
mance in these children to some extent [26].

According to the literature, there is a one-dimensional
view in the presentation of exercises in most of the stud-
ies, for example, in most of the exercises presented, ei-
ther only movement patterns were used, or only educa-
tional and cognitive patterns were used, or, for example,
only stimulations of certain areas of the brain that are
disturbed in ADHD children have been considered or
rhythm has been considered, and there is no compre-
hensive and holistic view of all cases. Therefore, it is
possible to fill this serious gap by using the dual-task
paradigm. So far, dual tasks have been used as a concept
to explain the conditions of ADHD children and adults,
it is possible to use the dynamic space of this concept to
place different parts affecting the impulsivity of ADHD
children, such as rhythmic motor parts, cognitive parts,
and executive functions in the design of exercises.

According to past studies, the exercises have been
presented with a one-dimensional, non-comprehensive
view, without using the dual-task paradigm, and without
paying enough attention to the role of executive function
defects resulting in the impulsivity symptoms of ADHD
children. In addition, in most studies, the level of coop-
eration and effectiveness of exercises and the possibility
of their implementation in most places have not been
considered. Therefore, considering these cases in the de-
sign of a package of interventional exercises can be the
beginning of a path to eliminate this deficiency and gap.
Therefore, in this study, the design of dual tasks involv-

ing motor skills and cognitive decisions simultaneously
in ADHD children with impulsivity is discussed. In ad-
dition, this pilot study investigates impulsivity and other
cognitive aspects, such as attention.

Materials and Methods
Exercise design

Considering that this study included designing exer-
cises and their initial evaluation in terms of feasibility,
it was conducted in a combined two sections, namely
designing the exercises and evaluating of their feasibil-
ity in a pilot study.

ADHD is considered one of the most heterogeneous
psychiatric disorders of children, and this causes the
complexity and variety of treatments and interventions.
The review of past studies indicates a great heterogene-
ity in the field of proposed interventions for this catego-
ry of children. For instance, in a review study to exam-
ine the types of treatment related to ADHD, 23 different
types of treatment have been stated, which indicates the
complexity of the problem [27]. Studies have shown that
Go/NoGo paradigms and other cognitive paradigms and
drug therapy could not obtain a complete position in the
field of impulsivity control, although they have been ac-
ceptable in other fields of symptoms of attention deficit
disorder with hyperactivity. Therefore, the necessity of
providing an exercise package with rhythmic cognitive-
motor characteristics as the foundation of interventions
for a single and integrated approach in the rehabilitation
of this group of children can solve the problem and be
considered as a multi-dimensional solution.

Exercise design components in the present study

According to studies, physical activities are a strong
moderator of gene effects that cause structural and func-
tional changes in the brain and have a great impact on
cognitive performance and health [28]. Animal stud-
ies and human studies have shown that after a period
of physical training, the levels of several neurotrophic
factors related to cognitive function, neurogenesis, an-
giogenesis, plasticity, and malleability increase [12, 29,
30]. According to previous studies, physical exercises
can increase the participation of ADHD children and re-
duce their symptoms, at the same time, the principle of
acceptance of exercises by the family and the ability to
perform them at home has also been emphasized in the
studies as a basic pillar in the proposed interventions.
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If rhythmic movements are also used in the design of
exercises, in addition to using the benefits of physical
exercises, it is possible to benefit from the improvement
of restraint abilities. Rhythm is the main feature of many
human behaviors that are expressed through motor ac-
tions, such as clapping, walking, dancing and talking
[31, 32]. Also, rhythm is useful for perception, because
its inherent temporal predictability allows anticipation
and preparation for future stimuli. Rhythm is impor-
tant for a wide range of cognitive abilities, but reduced
temporal acuity and precision caused by rhythm distur-
bances have been linked to difficulties in attention and
language processing. In particular, people with ADHD
show less accuracy in a variety of time-related tasks and
rhythmic behaviors [33].

To clarify the nature of the rhythm deficit in ADHD,
it is useful to distinguish between two types of rhyth-
mic behavior. The first is the spontaneous production of
rhythms generated internally by the motor system and
the second is coordination with environmental rhythms,
which involves intrinsic interactions between the sen-
sory and motor systems. However, the relationship be-
tween the spontaneous production of motor rhythms
and the synchronization of motor actions with external
rhythms has not been sufficiently determined [34-36]. It
has also been shown in studies that music significantly
helps children maintain their long-term attention as well
as the timed structure around their actions [37].

In designing the exercises, it was tried to pay attention
to all three main parts of impaired executive function in
ADHD, i.e. behavior control, cognitive flexibility, and
working memory. For this purpose, the dual-task para-
digm was used. In this paradigm, attention needs are in-
creased and working memory and cognitive flexibility
are challenged. Both physical and cognitive exercises
were used to design exercises based on past studies. In
the movement part, by presenting a simple rhythmic
sound pattern to the child and his effort to maintain,
control, and internalize it, it was tried to improve the
rhythmic abilities to reduce the inhibition disorders of
ADHD children.

The use of an external sound rhythm and movement
rhythm to synchronize and coordinate sensory and un-
derstanding inputs with movement outputs can be the
basis for improving the child’s restraining abilities in
behavioral patterns. Overall, the review of these stud-
ies showed that physical exercises can improve emotion
regulation, behavioral problems, ADHD symptoms and
social skills [38].
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In this protocol, the use of working memory functions
as well as delayed decision-making can lead to the ex-
pansion of neural networks that develop executive func-
tions in the fields of inhibition and planning. For this
purpose, a proposed package consisting of three areas
was considered.

The initial design of the exercises was done based on
the mentioned cases and using the results of the review
of past studies, then it was discussed in the expert panel.
The expert panel consisted of 25 specialists in the fields
of occupational therapy, physiotherapy, neuroscience,
speech therapy, and audiology, who were experts in re-
lated fields, such as ADHD, recognition of thythmic pat-
terns, dual-task paradigm, and design of clinical exer-
cises. In this proposed package, in addition to the type of
exercises, various aspects, such as timing, consistency,
attractiveness, level of difficulty and the process of ar-
ranging the exercises were examined and the final result
was approved by all the experts of the expert assembly
after several amendments and obtaining consensus.

The design of exercises based on the above findings in
the paradigm of dual tasks and using rhythmic physical
movements and simple cognitive exercises that started
in the occupational therapy department of the Universi-
ty of Rehabilitation and Social Health Sciences in 2022
with the review of studies and the entire work process
until the final version was obtained as the recommended
training package took six months. The steps of this pro-
cess are explained with detailed explanations as follows.

Reviewing and extracting the infrastructure factors of
exercises from other studies and reviewing the results
of previous interventions

In the review of previous studies related to physical
and rhythmic exercises in the field of ADHD children,
articles published in 2010 with the keywords “ADHD,”
“dual task,” “rhythm,” “physical exercise,” and “im-
pulsivity” were reviewed. Based on the extracted infor-
mation, the type of exercises, the stages of the training
sessions, the age group of the participants in the inter-
vention, as well as the motivators were formed in the
initial proposed package.

In the previous studies, which were based on the pat-
tern of using physical exercises or dual tasks and rhyth-
mic patterns, various exercises, such as jogging, aero-
bics, running, water aerobics, treadmill, high-pressure
physical activity that makes the child breathless, station-
ary bicycle, sports, such as tennis on the table, games
and rhythmic dance, balance games and virtual games
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such as Kinect and Xbox have been used. In terms of
type of exercise, the most frequent among different stud-
ies is related to aerobic exercises. In examining the age
of children participating in studies between the ages of 6
and 16 years, most of the studies were focused on them-
selves. The number of sessions in some studies was only
one session; however, the exercises were performed for
a minimum of 6 weeks and a maximum of 20 weeks.
The number of sessions per week was between three and
six sessions and the duration of one session was between
30 and 90 min [39-48].

In the reviewed studies, various motivators, such as
verbal incentives, chocolates, toys, physical gestures,
economic tokens and sports such as football, basket-
ball, and handball were used. Overall, reviewed studies
showed that physical exercises can improve emotion
regulation, behavioral problems, ADHD symptoms, and
social skills.

The integration of physical and cognitive exercises in
the dual-task paradigm to control impulsivity has not
been considered in reviewed studies, and usually, only
one type of exercise was presented at each level and

Table 1. First phase exercises
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the variety and taste of the child were not considered.
Likewise, in many studies, continuing exercises at home
were either not possible or not mentioned as part of the
treatment process. Also, performing movements rhyth-
mically based on an auditory cue or sign has been less
investigated in these studies, or the use of auditory sys-
tems, especially the coordination of body movements
with a beat, has not been used and neglected.

The initial design of the exercises and the formation
of an expert panel to check the theoretical compatibil-
ity of the various dimensions of the exercises In the
beginning, the group was provided with the package of
preliminary proposed exercises along with a complete
description of the process of the sessions and phases and
the implementation of the exercises and a questionnaire,
including questions about the possibility of performing
the exercises in the clinic environment, having rhyth-
mic movements, being in the paradigm of dual tasks. In
other parts of this questionnaire, timing, attractiveness,
compatibility, and exercises were questioned.

Finally, by applying the opinions of the expert panel
members, the final number and time of the exercises and

Warm-Up

Stage 1 (5 Min)

Intervention-main
(20-25 Min)

Relaxation (Motivation)
(15 Min)

Butterfly movement with a step butterfly
movement with a step between the legs
(sets with 10 movements), forward Butter-
fly with step in front (sets with 10 move-

Running on a treadmill

(speed=2 km/h), hop- Basketball, Soccer, Handball,

M ping (three times, 10 ments), butterfly with two steps on the walking backwards
jumps in a straight line)  sides of the legs (sets with 10 movements),
asymmetric propeller with two steps on
the sides (sets with 10 movements)
1-2 session (45min)
Color naming (from 4 Working memory relation, Cue cong
: color-fruit (2 color), reverse counting, i
C colors), counting, collec- . . i Start/stop (inhibition)
. A Visual perception (usually familiar), memo-
tion naming . -
rize an audio story
Pace oftre?dmlll, Beat synchronization to a familiar song, Rhythmic sound of kicks on
R synchronization slow-

singing familiar song, mirroring- imitation the floor, relaxation music

moderate
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Abbreviations: M: Motor; C: Cognitive; R: Rhythmic.

Notes: In the cognitive section (C) of warm-up, color naming means knowing the color from the card. In the cognitive part (C) of
warming up, collection naming means naming a group of fruits, animals and so on. In the cognitive section (C) of the intervention,
cue coding color-fruit means naming a fruit of the same color as the color presented to the child. In the cognitive part (C) of the in-
tervention, visual perception means recognition of images from visual education cards such as fruits and animals, etc. The cognitive
section (C) of intervention means memorizing an audio story for retrieving parts of a short story that has been played audio for the
child, such as the names of fruits, animals and so on. In the rhythmic sections, the rhythm is created as a single sound.
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Table 2. Second phase exercises

Stage 2 Warm-up Intervention-main Relaxation (Motivation)
(5 Min) (20-25 Min) (15 Min)
Butterfly movement with a step butterfly
movement with a step between the legs
Running on a treadmill (sets with 15 movements), forward butterfly
M (speed=3 km/h) hopping (three  with step in front (sets with 15 movements), Basketball, Soccer, Hand-
t, imes, 10 jumps in a straight butterfly with two steps on the sides of the ball, Walking backwards
line) legs (sets with 15 movements), asymmetric
propeller with two steps on the sides (sets
3.4 sessions with 15 movements)
(45 min)

Color naming (from 6 colors),
counting, collection naming

Pace of treadmill
Synchronization slow-moderate

Working memory relation, cue coding color-
fruit (3 colors), reverse counting, Visual
perception (familiar), memorizing an audio
story

Beat synchronization to a familiar song, sing-
ing familiar song, mirroring- imitation

Start/stop (inhibition)

Rhythmic sound of kicks on
the floor, relaxation music

Abbreviations: M: Motor; C: Cognitive; R: Rhythmic.
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Notes: In the cognitive section (C) of warm-up, color naming means knowing the color from the card. In the cognitive part (C) of

warming up, collection naming means naming a group of fruits, animals and so on. In the cognitive section (C) of the intervention,

cue coding color-fruit means naming a fruit of the same color as the color presented to the child. In the cognitive part (C) of the in-

tervention, visual perception means recognition of images from visual education cards such as fruits and animals, etc. The cognitive

section (C) of intervention means memorizing an audio story for retrieving parts of a short story that has been played audio for the

child, such as the names of fruits, animals and so on. In the rhythmic sections, the rhythm is created as a single sound.

the prioritization and layout of the exercises were de-
termined. In the final proposed exercise package, each
phase consists of two sessions, each session is 45 min
and includes three different parts, namely warm-up, in-
tervention, and relaxation. In each of these sections, ac-
cording to the child’s level and their performance in the
evaluations, some specific exercises were presented to
them, and the child was asked to perform a combination
of motor-cognitive-rhythmic exercises.

The final exercise package is in the following order in
three phases (Tables 1, 2 and 3) of successive progress.

Designing and implementation of a pilot study
Objectives of the pilot study

A pilot study was designed with a limited number of
participants to investigate the feasibility of the proposed
exercise package and its use as a codified intervention
solution for ADHD children and its effect on the indica-

tors of prudence, response inhibition, and attention.

Study participants

The target population in this study were children with
ADHD aged 6 to 9 years in Tehran, and four children
with ADHD based on DSM-5 diagnostic symptoms di-
agnosed by a child and adolescent psychiatrist partici-
pated in this study to implement a pilot study. The inclu-
sion criteria for the pilot study include: Having ADHD
diagnostic symptoms based on DSM-5, age 6 to 9 years,
being accepted in the school entrance assessment test,
having impulsivity based on the impulsivity items of
the Connors short form of parents, not having a physical
disability, not having a history of attending class. The
rhythmic movements were like (dance and gymnastics).
Exclusion criteria included: Changes in drug therapy
and initiation of new treatment during the study process,
as well as effective family events such as divorce, immi-
gration, death of one of the main family members, and
non-participation in all intervention sessions.

Study measurements

The integrated visual and auditory (IVA-2) test was
used as a specialized test to diagnose ADHD symptoms
in this study. The IVA-2 is a type of continuous perfor-
mance testing, which is used to help diagnose ADHD

Amini B, et al. An Exercise Protocol to Improve Impulsivity Control in Children With ADHD. RJ. 2024; 25(Special Issue):702-725.
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Table 3. Third phase exercises
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Stage 3 Warm-up Intervention-main Relaxation (Motivation)
8 (5 Min) (30 Min) (10 Min)
Butterfly movement with a step butterfly move-
Running on a treadmill ment with a step between the legs (sets with 20
(speed=3.5 km/h), hopping, moveme_nts), forward butterfly with step in front Basketball, Soccer, Handball,
- . . (sets with 20 movements), butterfly with two .
(three times, 10 jumps in a - . Walking backwards
straight line) steps on the sides of the legs (sets with 20 move-
g ments), asymmetric propeller with two steps on
the sides (sets with 20 movements)
5-6 sessions
(45 min)

Color naming (from 10
C colors), counting
Collection naming

Pace of treadmill, synchro-
nization slow-moderate

Beat synchronization to a familiar song, singing
familiar song, mirroring-imitation

Working memory relation, cue coding color- fruit
(4 colors), reverse counting, visual perception
(unusual), memorizing an audio story

Start/stop (inhibition)

Rhythmic sound of kicks on
the floor, Relaxation music

Abbreviations: M: Motor; C: Cognitive; R: Rhythmic.
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Notes: In the cognitive section (C) of warm-up, color naming means knowing the color from the card. In the cognitive part (C) of

warming up, collection naming means naming a group of fruits, animals and so on. In the cognitive section (C) of the intervention,

cue coding color-fruit means naming a fruit of the same color as the color presented to the child. In the cognitive part (C) of the in-

tervention, visual perception means recognition of images from visual education cards such as fruits and animals, etc. The cognitive

section (C) of intervention means memorizing an audio story for retrieving parts of a short story that has been played audio for the

child, such as the names of fruits, animals and so on. In the rhythmic sections, the rhythm is created as a single sound.

and determine indicators of attention and concentration.
The IVA-2 test separates 5 types of attention, including
focused attention, sustained attention, selective atten-
tion, divided attention, and transfer and displacement of
attention in both visual and auditory areas. It takes 20
min to run this computerized diagnostic tool. The first 2
min are for familiarizing yourself with the test, 16 min
for tests, and the last 2 min for assessing the validity of
the test, which is called the relaxation phase.

Study procedure

After selecting the children with ADHD based on the
criteria for entering the study, before the implementation,
their parents were informed about the training process
and study objectives and completed the consent form.
At first, the IVA-2 test was performed, and the examiner
was unaware of the type of exercises and intervention
program. Then, for each of the clients, for three weeks
(three phases) and two sessions every week, a total of six
sessions of exercises were performed in the environment
of one of the occupational therapy clinics in Tehran City,
Iran. The first two sessions of the first phase exercises,

the middle two sessions of the second phase exercises,
and the last two sessions of the third phase exercises
were used. For this purpose, every week’s exercise de-
sign was given to the children’s families in printed form
at the beginning of that week. In the end, the IVA-2 test
was performed again for the participating children. In
the end, it was explained to the parents, and the family’s
questions were answered by the experts.

Results

Based on the design objectives of the pilot study, the
possibility of implementing the exercises was approved.
These exercises can be used in rehabilitation clinics and
for ADHD children. The cooperation of children and
families was also reported as suitable. The results were
analyzed in the indicators of attention, response control,
prudence audio, and prudence visual, which are shown
in Figure 1. The results indicated positive changes in all
four participants in indicators related to impulsivity, i.e.
prudence and response control. In the attention section,
the results showed positive changes in all four partici-
pants. Due to the number of participants the pilot nature
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Figure 1. Participants results
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1) Attention, 2) Response control, 3) Prudence audio, 4) Prudence visual.

of the study, and the lack of comprehensive and multiple
evaluations, these results can only be a reason for the
foundation of extensive randomized clinical interven-
tion trial research. It is not considered clinically general-
izable to ADHD children.

Clinical observations

During the study, interesting aspects were observed in
the form of additional information, which included the
following items:

1. All the participants attended the sessions with great
enthusiasm from the second session and after familiariz-
ing themselves with the type of exercises. According to
the report, three families reported that the children were
waiting to come to the rehabilitation clinic even in the

interval between two consecutive sessions to participate
in the next session.

2. In the training phases, all children show better par-
ticipation in the second session of each stage than in the
first session.

3. One of the children sometimes reported feeling pain
in the area of the ankles and soles of the feet, which was
referred to an orthopedic specialist, and the cause was
reported to be improper indoor flooring. Suitable floor-
ing for use at home was provided to the participants.

4. According to the reports of two families, the imple-
mentation of indoor exercises had improved the parent-
child relationship to a large extent.
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5. Three families reported that the child has developed
a better sleep routine at night and the day after training.

Discussion

This package of proposed interventional exercises
considered two aspects as follows: 1) Using rhythm
and movement coordination with external music (pay-
ing attention to the external stimulus) while performing
movement exercises and aligning in harmony with it
and, 2) Using dual activity, including motor-cognitive
tasks combined with the ability to perform fully by
ADHD children. In the preliminary research, two goals
were pursued, which were to investigate the clinical
feasibility of these exercises and identify the problems
during the exercises and second, to examine their initial
effect on impulsivity indicators. The initial results indi-
cated that the proposed package could achieve a high
implementation capability and all four children partici-
pating in the pilot could easily handle the exercises and
welcomed this challenge with great enthusiasm after
the first session of each phase They showed enthusiasm
and interest to attend again and perform exercises of this
type. Also, noticeable changes occurred in the fields of
response control, attention, and prudence. According
to the results of previous studies, such as the research
conducted by Rapp and Su [34] in emphasizing the use
of movement rhythm and its homogeneity with envi-
ronmental thythmic sequences, the occurrence of these
changes was expected because many researchers found
the underlying cause of hyperactivity and impulsivity.
In this group of children, they know the function of the
anterior cingulate and motor planning areas in areas 6
and 32 Brodmann areas of the cerebral cortex and the
role of these areas in planning and coordinating rhythm
and movement sequences and targeting movements ac-
cording to specific patterns can be considered to some
extent justify the noticeable changes that have occurred
[49]. Also, based on Mostofsky’s comments in describ-
ing the interactive and reciprocal relationship between
movement and cognitive process, as well as noticeable
changes in previous research reports on the application
and use of dual motor tasks, these cases can be consid-
ered as possible reasons for these changes [50, 51]. Per-
haps according to the results of the side findings and the
reports of the families about the high enthusiasm and
cooperation of the participants in this proposed package,
these things can be aligned with the research results in
the field of using fun sports movement activities and fa-
vorite skillful movement training. Children know that it
has created a double motivation to acquire movement

skills in the activities that these children like and taste,
which is one of the important reasons for the results.

Another issue that can be considered one of the ad-
vantages of this package is the simplicity of the pro-
posed package and its inclusion of all three cognitive,
movement, and rhythmic parts, as well as its innovative
advantage in using listening functions. The results of
several studies have also indicated the effect of using
auditory rhythms in children with ADHD in motor con-
trol and improving attention functions [25, 26, 51]. Con-
sidering that rhythmic complexity can modulate neural
and behavioral actions, the effect of rhythmic movement
patterns in the obtained results can be interpreted fol-
lowing past findings [52].

The positive changes in the results of attention can also
be taken into consideration by considering the use of
external audio cues in exercises, which is the same fea-
ture of synchronizing selective attention with a specific
external thythm and melody (emphasized in previous
studies) [53].

One of the important and reportable features of this
proposed package is the possibility of doing it in chil-
dren’s clinics, as well as the expansion and coordina-
tion of exercises at home. The motivation and interest
of children to perform such exercises in the form of tar-
geted activities and games in line with the improvement
and strengthening of parents’ relationship with partici-
pants and the willingness and cooperation of families
to participate in the training sessions of this proposed
package have also been among the possible basic causes
of changes.

The possible reason for the high willingness and coop-
eration of families to participate in the training sessions
of this proposed package can be attributed to excessive
caution toward the follow-up of drug treatments and
avoiding its possible side effects. When performing the
designed exercises, the child will experience a higher
level of executive functions in the form of motor chal-
lenges, and with greater ability in the fields of response
control and working memory, it is expected that he
will show more ability in controlling the symptoms of
impulsivity. Considering that this study is only a pilot
study and the statistical results are not generalizable to
use the exercise package as a treatment, and it is only
the beginning of a research process that requires addi-
tional research. Another limitation of this study is the
impossibility of directly monitoring the way exercises
are performed at home, which requires further investiga-
tion and planning in this field in future designs.
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Conclusion

Considering previous studies and basic science in-
formation in this field about the impairment in the per-
formance of ADHD children and the essential role and
serious impact of impulsivity of these children on all
their functional areas and the existence of rhythm and
control disorders and based on clinical findings about
the effectiveness of interventions Physically, the results
of the designed exercise package can be accepted on
the symptoms of ADHD. In addition, the possibility of
implementation and its attractiveness and acceptability
by children and parents can be confirmed and used in
future studies. This proposed package covers a larger
field of ADHD children’s functions and provides wider
challenges for the child in line with the complexity of
impulsivity symptoms in the context of the dual tasks

paradigm.
Future study recommendations:

Examining and redefining the duration of sessions the
number of sessions and their timing should be done.
Designing a randomized controlled trial study to imple-
ment this package using more samples and accurate and
reliable multiple assessment tools to check the impact
and durability of the results after the follow-up period
and compare it with existing approaches in the rehabili-
tation of ADHD children in the form of research, using
several test and control groups is suggested. Examining
the correlation coefficient between impulsivity changes
with other ADHD symptoms and also with the satisfac-
tion and quality of family life will be of study value.
At the same time, it is recommended to implement this
package in different cities and regions and different age
ranges.
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13. Motivation

14. Logging

15. Gasp

16. Physical gesture
17. Token economy
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20. The Integrated Visual and Auditory-2 (IVA-2)
21. Continuous Performance Task (CPT)
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