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Abstract

Introduction: Attention Deficit Hyperactivity Disorder (ADHD) is one of the most common childhood disorders that
can often continue through adolescence and adulthood. Different treatment methods have been used so far for treating
this disorder. In recent years, mindfulness-based treatment approaches have attracted the attention of researchers. This
research aims to investigate the effect of mindfulness-based treatment on the symptoms of ADHD and mindfulness score
in adolescents suffering from ADHD.

Materials and Methods: The present research is a clinical trial research with pretest-posttest design and control group
(IRCT code: IRCT2016011826079N1). The study sample included 30 female first and second grade high school students
in Gonabad suffering from ADHD. The tools used in the research included clinical interview, SNAP-1V Parent Rating
Scale, and Mindful Attention Awareness Scale. The experimental group received eight 90-minute sessions of
mindfulness-based treatments and the control group was assigned to a waiting list. The data was analyzed through
descriptive statistics and univariate analysis of covariance by SPSS version 20 software.

Results: According to our findings, the experimental group reported fewer symptoms of ADHD in posttest (P<0.001)
compared to the control group. Moreover, the mindfulness of the experimental group improved in the posttest (P<0.001)
compared to the control group.

Conclusion: The results of the research show that mindfulness-based treatment improved the symptoms of ADHD and
mindfulness in adolescents suffering from ADHD.
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attention deficit (ADHD-1)?,
hyperactivity/impulsivity (ADHD-H)?, and
compound (ADHD-C)* (2).The prevalence of this
disorder has been reported as 5% in children and

Introduction

Attention Deficit Hyperactivity Disorder (ADHD)
is one of the most common neuropsychological
disorders in childhood that will often continue to

adolescence and adulthood (1). The fifth Psychiatric
Association's Diagnostic and Statistical Manual
(DSM-5)" describes this disorder as the sustainable
pattern of attention deficit and
impulsivity/hyperactivity which includes coping with
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2.5% among adults (2). High prevalence of the
disorder has also been reported in Iran.In a
study that  investigated  behavioral disorders in
children 7-12 years of age in Gonabad, ADHD had
the highest prevalence by 9% (3). The damage in this
disorder appears in three behavioral,
neuropsychological, and brain levels. Damage at
behavioral level includes hyperactivity, impulsivity,
and attention deficit. At neuropsychological level,
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ADHD is followed by poor performance in tasks
related to executive functions such as response
inhibition, attention, and working memory (4). In
terms of brain, sectors such as neural networks in
the prefrontal cortex are faced with reduced size and
performance (5). Various studies have shown that
people with ADHD at school age will continue t o
have clinical symptoms until adolescence and need
treatment (6-7). ADHD signs pursue an evolution
which is associated with a reduction of hyperactivity
in adolescence (2, 9). The disorder in adolescents is
often associated with a feeling of inner restlessness,
problems associated with attention deficit, and
executive functions such as poor planning, and
impulsivity (10-14). Adolescents with ADHD often
experience behavioral, academic and interpersonal
problems and unfortunately since it is assumed that
their ADHD has disappeared (as their extreme
motor activity has dropped) they are identified
wrongly which leads to more hidden impatience and
inner restlessness (15). In addition, the risk of
suicide in adolescents with ADHD is three times
more than the normal ones (16). Thus, the
persistence  of ADHD into  adolescence  and
adulthood has increased the need to provide new
treatments in this area. Although there is a strong
rationale for creating a useful treatment for
adolescents unfortunately a large volume of
psychological treatments have focused on children
with the disorder and only a handful of results of
studies involving  juveniles  have  been
published (17).

However, many different ways of treatment are
applied today to reduce symptoms of
ADHD. Among the most common methods are
medication and cognitive-behavioral therapies
which despite being effective in reducing ADHD
symptoms are associated with limitations; for
example, medication is effective in a short-term
treatment and is associated with side effects (18, 19)
and cognitive-behavioral therapy has sometimes
limited long-term effects and generalization of its
learned skills outside of the treatment is often at a
low level (20, 2). In this regard, treatments that can
more effectively focus on the etiology of the
disorder will lead to more useful results. One of
these methods is mindfulness-based interventions.

Mindfulness is a relatively new concept in Western
psychology which is rooted in Eastern and Buddhist
traditions. This feature is defined as focus on present
experience and is a concept that can have a
particular or conditional quality quality. When
mindfulness is a particular trait, it can remain
relatively constant over time and when it is a
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conditional quality it is developed by exercise or
training (22). In a study (23) where the features of
mindfulness as a trait was investigated in people
with ADHD, the results showed that the overall
score of mindfulness in people with ADHD was less
than the score of normal people. The overlap
between mindfulness and ADHD is mainly due to
the role of attention (24). On the other hand,
empirical evidence suggests a negative relationship
between impulsivity and mindfulness (25) while
impulsivity is considered as one of the main
symptoms of ADHD. Two other studies also
indicated the relationship between mindfulness and
better performance on tasks relatedto the
assessment of the ability to maintain attention (26,
27). Since researchers consider weakness in
maintaining attention and poor performance in the
relevant tasks as the main
features of ADHD (28, 29) the improvement of
mindfulness can contribute to the treatment of the
patients.

Research carried out in Iran (30) also showed that
mindfulness is relevant to sustainable attention
functions (capacity of long period attention to an
object). The logic behind the use of mindfulness
approach in ADHD is based on different levels of
the potential effects of this treatment method.
Attention is enhanced during meditation exercises
that make up the bulk of mindfulness-based therapy
because meditation exercises such as sitting
meditation involves steps in which attention has a
bold role. The steps include 1.drawing attention to a
significant source of attention which is usually
breathing; 2.allowing distraction to pass that usually
happens; 3.focusing attention again on the source of
meditation. This cycle is repeated many times
during the practice of meditation. The participants
will be asked to pay attention during the meetings
and to focus on the moment there are in during
everyday activities. In  these exercises various
aspects of attention, meta-cognition, inhibition and
working memory will be handled. Some of
mindfulness meditation exercises cause attention
flexibility by shifting the focus of attention from
limited to wide purpose and the creation of open
awareness with receptive attention (31,
32). Mindfulness also has helped as an approach to
improve attention and cognitive inhibition
processes and self-regulation in adolescents (44).
The answer to the question of how mindfulness
training can be effectivein the treatment
of ADHD depends on three levels of functioning
that are damaged. At the behavioral level,
mindfulness focuses on increasing the ability to
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control attention and to decrease automated
responses (33). At the neuropsychological level,
studies have shown that mindfulness-based attention
enhances individuals' performance in executive
functions such as working memory and attention
maintenance (34, 35). There is also evidence for
changes in the frontal lobe after mindfulness
training (36, 37). Today, there is evidence for the
increasing  application of  mindfulness-based
interventions in children and adolescents. The two
recent reviewed articles have shown an expanding
trend of positive effects of mindfulness on children
and adolescents although the effect of these studies
has been less than those of the adult group (38, 39).
As the relationship between mindfulness
and ADHD, basically highlight the role of attention,
mindfulness training not only can help people as a
practical tool to strengthen attention and to reduce
impulsivity as one of the main features of ADHD,
but also it will be followed by the improvement of
mindfulness in this group. However, the few studies
have addressed this issue so that no study has been
carried out in Iran under this title. On the other
hand, studies that have been done to improve this
disorder in adolescents are very limited and most of
them have focused on reducing symptoms in

childhood. Accordingly, this study aims to
investigate the effectiveness of mindfulness
mindfulness-based therapy in improving

ADHD symptoms and characteristics of mindfulness
in adolescents with the disorder. In order to evaluate
this issue, two hypotheses will be examined
including: 1) Mindfulness-based therapy
significantly  reduces clinical symptoms in
adolescents with ADHD in the experimental group
compared to the control group 2) Mindfulness-based
therapy enhances the ability of mindfulness in
adolescents with ADHD in the experimental group
compared to the control group.

Materials and Methods

This study is a clinical trial with which is recorded
in  clinical  trial site of Iran  with
code IRCT2016011826079N1. The study was
carried out with a control group and an experimental
group as pre-test, post-test from September 2014 to
January 2015. The study population included 12-18-
year old female students of regular and public high
schools in the first and second periods in Gonabad.
To absorb the sample, the process began with
screening so that the SNAP-1V rating scale (40) was
provided for the parents of 200 students in two high
schools in the center of city in the first and second
periods that were selected among four high schools
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under the supervision of Department of Education in
Gonabad. After collecting the questionnaires,
students whose scores on the total scale were equal
to 1.57 or their scores in the subscales of attention
deficit and hyperactivity were 145 and 1.9
respectively, (41), were identified and a list of 115
subjects was prepared. After diagnostic interview
conducted by researchers based on DSM-
IV diagnostic criteria with volunteer students who
had achieved the necessary score, 40 students out of
110 students received a diagnosis of ADHD. Then,
the sample was selected from among the volunteer
students. After sampling, the subjects were divided
into control and experimental groups randomly.
The inclusion criteria in this study were being 12 to
18 years of age, having ADHD, and studying in
public and normal schools. Exclusion criteria
included the presence of other clinical disorders,
simultaneous receive of psychological treatment in
patients with ADHD, and patients' having no or bad
caretakers Finally, 15 patients who received
mindfulness-based intervention were placed in the
experimental group and 15 other people who didn't
receive any treatment were placed in the control
group. Since the treatment was done in a group and
the group volume for this kind of treatment is
specified to be 15 to 30 patients (42), the number of
the members of each group was equal to 15 subjects.
The experimental group received eight 90-minute
sessions of treatment, but the control group received
no treatment. During the meetings, the experimental
group got to know the nature of the disorder and the
logic of the effectiveness of mindfulness
intervention in reducing symptoms, and to become
aware of fundamental attitudes of mindfulness and
how to strengthen it. What were emphasized in most
sessions included practical exercises of mindfulness
followed by home exercises. At the end of the
period, the number of subjects in each experimental
and control groups reduced to 13 subjects. Two
groups in the pre-test and post-test were evaluated
with mindfulness questionnaire completed by
students and SNAP-IV rating scale completed by
parents. The results of this test were evaluated using
SPSS version 20 and via univariate analysis of
covariance.

Research instruments

- Clinical Interview: Clinical interview is the base
of an important multi-dimensional measurement
systemin the diagnosis of ADHD. In this study,
structured  clinical interview based on DSM-
IV diagnostic  criteriawas performed by the
researcher with students who got the necessary
scores in SNAP-IV rating scale.
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- SNAP-IV Grading Scale: This test was first made
by Swanson, Nolan and Pelham in 1980 and based
on the symptoms of disorder in DSM and with the
revisions that were made in DSM; the modified
versions of the test became available. SNAP
Grading Scale SNAP has a single form contains 18
questions to be answered by parents and teachers;
that is, 9 questions to identify attention deficit
ADHD and 9 questions to diagnose hyperactivity.
impulsivity ADHD. The score of each subject is
calculated in such a way that each question is scored
from 0 to 3; then the total score of each subject is
divided by 18 and his score in each subtype is
divided by 9. This scale has good reliability and
validity. Cronbach's alpha coefficient for the whole
test on was 0.97 and for the subtypes was 0.90 and
0.76 (43). Sadrossadat et al.(41) reported the
reliability coefficient of this test by using test-retest,
Cronbach's alpha, and split-half coefficient as 0.82,
0.90, and 0.76, respectively. This scale was also
used in the present study as a diagnostic test as well
as pretest and posttest to examine the reduction of
symptoms.

- Mindful Attention Awareness Scale: This scale is
a 15-item test designed by Brown and Ryan (24) in
order to assess the level of awareness and attention
to current events and experiences in everyday
life. Test questions measure mindfulness in a six-
point Likert scale (from score one for "almost
always" to score six for "almost never"). This scale
obtains a general score for mindfulness that ranges
from 15 to 90, with higher score indicating lower
mindfulness. The scale validity, due to its negative
correlation with anxiety and depression assessment
tools and its positive correlation with positive affect
and self esteem assessment tools, has been reported
to be adequate. Cronbach's alpha for Farsi version
questions of this scale on a sample of 723 students
has been calculated as 0.81 (30).

- The intervention: In this study, eight 90-minute
sessions of mindfulness training were considered
that according to the research done in this regard, it
was mainly designed based on mindfulness-based
stress reduction (MBSR) by Kabat Zinn. A short
summary of the goals of the sessions will be
expressed in the following.

First session: expressing group laws, explaining
therapy sessions and general content of the
meetings, the definition of mindfulness, its concepts
and mechanisms of the effect of this treatment

Second session: discussion on practical application
of basic concepts of mindfulness, explaining the
concept of inertial guidance and its review in
everyday life
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Third session: doing practical exercise of eating
with mindfulness practice, expressing members'
experiences during this exercise

Fourth session: introduction to meditation,
breathing exercises, practical meditation breathing
exercises, expressing practical experiences of
members during training

Fifth session: introduction to physical verification
exercise, carrying out physical verification in action,
expressing thoughts and feelings of the group at the
time of exercise and correcting their views on how
to practice

Sixth session: meditation breathing exercises and

physical verification at the same time and
expressing feelings in different parts of the body
separately

Seventh session: introduction to practicing

mindfulness of thoughts and sounds and doing
practical exercises, expressing thoughts and feelings
at the moment of exercise

Eighth session: review of past meetings, discussion
and dialogue among group members about past
meetings their results for them have

Results

The age of participants in the control and
experimental groups ranged from 15 to 18 and
the mean age of participants was 15.96 years. The
mean and standard deviation of clinical symptoms
of ADHD and mindfulness in the pre-test and post-
test for the control and experimental groups are
reported in Table 1.

Table 1. Mean and standard deviation of clinical
symptoms of ADHD and mindfulness

Variable Time Group Mean SD
Clinical symptoms pretest  experimental 167 024
of ADHD control 163 015
posttest  experimental 090 0.27

control 162 0.16

Mindfulness pretest  experimental 33.62 5.22
control 3262 421

posttest experimental 19.54  6.11

control 31.62 4.78

As can be seen in Table 1, the greatest changes in
the mean of clinical symptoms of ADHD are related
to the mean of clinical symptoms of ADHD in
pretest and posttest of the experimental group while
the mean of clinical symptoms of ADHD in pretest
and posttest of the control group has not changed
significantly. Considering mindfulness, the greatest
changes in the meanare related to the mean of
mindfulness in pretest and posttest of the
experimental group while the mean of mindfulness
in pretest and posttest of the control group has not
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changed significantly. Mindfulness lower score in
the posttest of the experimental group, according to
the reverse scoring of mindfulness questionnaire,
actually means the increase of mindfulness.

Before performing the test, the analysis of
covariance of assumptions of normal distribution,
homogeneity of variances, and consistency of
regression line slope in clinical symptoms of

attention deficit. Hyperactivity and
mindfulness were investigated. In the case of data
distribution, Kolmogorov-Smirnov test

showed normal distribution of data in both variables
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(P>0.05).

Levin test for the two variables was not significant
either which indicated consistency of variances in
both control and experimental groups (P>0.05).
Moreover, the significance level of regression line
slope was more than 0.05 (P>0.05) and thus the
consistency of regression line slope in the research
variables was confirmed. Since the necessary
assumptions were made, covariance analysis test
was used. The results of covariance analysis are
reported in Table 2.

Table 2. Results of one-way analysis of covariance

Variable Source Sum of squares Mean Square F P Effect size
Clinical symptoms of ADHD Intervention 3.382 3.382 65.62 0.001 0.74
Mindfulness Intervention 1097.949 1097.949 72.04 0.001 0.75

As the results show in Table 2, by controlling the
pretest, the main effect of the intervention variable
which is the independent variable on the posttest
scores of clinical symptoms of ADHD (P<0.001,
F1,3=65.62) and mindfulness (P=0.001, F;,3=72.04)
is significant. In addition, the effect size of 0.74 in
clinical symptoms of ADHD and the effect size of
0.75 in mindfulness show that 74% of changes in
posttest scores of ADHD and 75% of changes in
posttest scores of mindfulness result from
intervention.

Discussion

This study was carried out to examine the
effectiveness of  mindfulness-based  therapy
on the symptoms of ADHD and the mindfulness
ability of female students with ADHD. The results
indicate that mindfulness-based therapy is effective
in reducing the severity of ADHD in female
adolescents with ADHD. The results also suggest
that mindfulness-based therapy could concentrate on
strengthening the deficiencies in people with ADHD
on one hand,and reducing features such as
impulsivity as a main feature of this disorder, on the
other hand. This is consistent with the findings of
Vandrood et al. (20) who confirmed the impact of
mindfulness training in reducing impulsive behavior
in children with ADHD and their parents. The study
conducted by Vigerbergma et al. (5) achieved
similar results. In general, the obtained result is
consistent with similar research findings (35, 44 -
46).

In the area of internal research, the effectiveness of
this treatment in reducing the severity of ADHD
has not been discussed in any research yet. The
results of the study suggest that mindfulness-based
treatment is focused on major damage in ADHD. At

Fundamentals of Mental Health, 2017 Jan-Feb

the behavioral level is mindfulness focused on
increasing the ability to control attention and to
decrease automated responses (39). Through
engaging attention, mindfulness exercises cause
changes in the attention system of individuals
with ADHD that have deficiencies in the field. In
this method, awareness of the moment and non-
judgmental look will increase and on the contrary,
automated responses that can lead to impulsivity
will decrease (47). On the other hand, existing
cognitive impairments in executive functions
including attention, working memory and inhibition
ability which are widely emphasized in people with
ADHD will be followed by some problems in
motivation and regulation of emotion in this group
of people. However, the mindfulness practices are
self-regulated and cause attention and emotion
regulation in affected people. The attention and
emotion regulation is done via the reduction of
motivation by not being engaged with experience
and allowing it to pass, training attention to the
current experience with open attitude and along with
acceptance and curiosity (33, 48). Therefore, the
effectiveness of mindfulness-based therapy on
reduction of the symptoms in adolescents with
ADHD could be through the improvement of
fundamental ~mechanisms such as attention,
cognitive flexibility, inhibition ability, and or
emotion regulation and the review of each
mechanism in future studies can be really useful.

Another finding of this study showed the
significant difference between the experimental and
the control groups in mindfulness score after the
intervention. That is, the mindfulness ability in
adolescents with ADHD increased in the
experimental group in comparison to the control
group. Mindfulness-based treatment had the best

http://jfmh.mums.ac.ir 34



MINDFULNESS AND ATTENTION-DEFICIT HYPERACTIVITY DISORDER

effect on the improvement of mindfulness in
individuals with ADHD because the intervention is
specifically trying to increase mindfulness in
individuals in different groups and its application for
patients with ADHD was due to low mindfulness
ability in this group and in order to increase their
mindfulness ability.

In relation to the effectiveness of this intervention
on mindfulness particularly in patients with ADHD,
only one study has been carried out; which has
investigated the effect of mindfulness-based therapy
on mindfulness of parents of children with ADHD.
Vandrood et al. (20) reported the improvement of
hyperactivity behavior in children and the
significant increase of parents' mindfulness as well
as the reduction of their stress. Esmali et al. (23)
investigated mindfulness in adults with ADHD and
compared it with the control group. They confirmed
low level of mindfulness in patients with ADHD.
Accordingly, it can be said that the obtained result
in the present study is consistent with previous
results. The result can be explained such that the
common point between mindfulness and ADHD is
act with full awareness; that is, people with low
level of mindfulness are aware of it and concentrate
on it while doing various activities, but those with
ADHD haw low momentary awareness of what they
are doing and have low ability to concentrate. In
mindfulness-based interventions exercises are
designed in such a way that they cause mindfulness
experience at the deepest level of their own. Every
practice which makes an individual aware of the
present moment and is accompanied by accepting
that moment enhances mindfulness (49). Formal
exercises such as directing the attention to focus on
breathing, deep listening to sounds within the
environment, paying attention to one's situation at a
given moment, being aware of one's own feelings
and informal exercises including doing chores with
mindfulness  will all enhance mindfulness.
Moreover, training basic attitudes of mindfulness
will result in its improvement. Therefore, as the
results of this study showed, mindfulness-based
treatment could enhance mindfulness ability in
patients with ADHD on one hand, and could
influence factors such as impulsivity, inhibition
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ability, and cognitive flexibility on the other hand.
The review of these mechanisms in the future is
remarkable.

Doing this study with a small sample and gender
group restricts its generalization to other groups.
Therefore, it is recommended to take other age and
gender groups in different areas into account for
future studies. Furthermore, due to time constraints
in doing the research, the results were not evaluated
in the follow-up stage; thus, it is recommended to
evaluate the continuity of results in the follow-up
stage for the future studies. Moreover, investigating
the effectiveness of mindfulness-based interventions
on neuro-cognitive variables involved in ADHD
such as inhibition ability, working memory, and
cognitive flexibility can be very impressive in
providing etiology-based treatments.

Conclusion

The findings of this study  showed,
that mindfulness-based therapy is impressive in
reducing clinical symptoms in adolescents with
ADHD and in increasing their mindfulness ability.
Performing treatment guidelines during the sessions
by participants and expressing their experience on
how to perceive the present time are effective in
their recognition and awareness of the situation they
are in. This method of therapy can be useful in
improving patients who are suffering from
symptoms such as impulsivity, poor concentration,
and distractibility through providing formal and
informal exercises of mindfulness and enabling and
enhancing concentration on what the individual is
doing.
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