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Background and Purpose: Attention Deficit Hyperactivity Disorder (ADHD) is one of the most
common neurodevelopmental disorders in childhood that affects a wide range of functions, including
emotion regulation. This study aimed to compare and determine the effectiveness of mindfulness
therapy, neurofeedback and therapy based on SPARK perceptual-motor exercises on emotion
regulation in children with ADHD.

Method: This study was a quasi-experimental research with control group design, including pre-test,
post-test, and follow-up. The study population included all children with ADHD in Isfahan during
April to September 2019, among them 60 were selected by purposive sampling and then randomly
assigned to any of the four groups: mindfulness therapy, neurofeedback, therapy based on SPARK
perceptual-motor exercises, and the control group. The experimental groups underwent the therapies
for 10 weeks, while the control group received no intervention. To collect the data, Difficulties in
Emotion Regulation Scale of Bunford et al. (2018) was used. The collected data were analyzed by
repeated measures ANOVA in SPSS.

Results: The findings showed that in the post-test phase, there was a significant difference between
the experimental groups and the control group (p<0.01). Comparing the groups, it was found that
mindfulness intervention was more effective than neurofeedback (p <0.05), but no significant
difference was observed between mindfulness therapy and SPARK (p> 0.05). Also, findings of the
follow-up phase showed that the effectiveness endured in the mindfulness and SPARK groups
(p<0.01) but the effect of neurofeedback decreased over time (p> 0.05).

Conclusion: Based on the results, it can be stated that mindfulness and the therapy based on SPARK
perceptual-motor exercises reduce the difficulty in emotion regulation through increasing the clarity
and acceptance of emotions and regulating the nervous connections respectively.
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Introduction

One of the most common neurodevelopmental
disorders in childhood is Attention Deficit
Hyperactivity Disorder (ADHD) (1) which affects
more than five percent of children who present
symptoms like sustained attention, irritability, and
hyperactivity (2). Its common comorbidities include
mood, anxiety, behavioral, learning, and substance
use disorders (3). Emotion regulation problems in
these children are also associated with social
problems. In fact, these children experience
problems in discipline, school expulsion, and social
exclusion because they often use aggression to
regulate their anger (5).

In recent years, therapists have shown great interest
in using new psychological approaches to increase
adaptation in children. One of the newest and most
effective forms of this type of treatment is
mindfulness (12). Kiani& Hadianfard (17), Roemer,
Williston and Rollins (18), Butler et al. (19), Slutsky,
Rahl, Lindsay, & Creswell (20) and Britton, Shahar,
Szepsenwol and Jacobs (21) showed that
mindfulness is an effective method in improving
emotion regulation.

On the other hand, among the non-pharmacological
interventions for ADHD, neurofeedback has been
considered as a promising strategy since the early
1970s (22). The main idea and theoretical foundation
of neurofeedback is based on the fact that one can
control his or her brain activity and direct his or her
abnormal neuro-cerebral activity pattern through
conditioning. By decreasing the slow waves (theta)
and increasing the rapid waves (beta) in children
with ADHD, neurofeedback results in the formation
of more normal waves (22-25).

Another therapy for ADHD, proposed by
psychiatrists and sports physiologists to prevent and
treat behavioral disorders in children and
adolescents, is perceptual-motor exercises (26).
However, Chen points out the contradictory results
of the effectiveness of sports activities on behavioral
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disorders and associated failures in children (28).
The findings of Bishop (29) showed that SPARK
perceptual-motor exercises are an effective training
for emotion regulation in students and can provide
the basis for reducing the difficulties in emotion
regulation.

According to the foregoing paragraphs and based
on the researches done in the field of treating the
individuals with ADHD, it can be stated that a
relatively small number of people with ADHD
receive the therapy appropriate for reducing the
difficulty in emotion regulation and the treatments
rarely target the central symptoms of the disorder.
Therefore, the present study was conducted to
compare and determine the effectiveness of
interventions based on mindfulness, neurofeedback,
and SPARK perceptual-motor exercises on emotion
regulation in second grade primary students with
ADHD.

Method

This study was a quasi-experimental research with
follow-up pretest-posttest design, including three
experimental groups of mindfulness, neurofeedback,
and therapy based on SPARK perceptual-motor
exercises. The study population included all second
grade primary students with ADHD in Isfahan
during April to September 2019, among them 60
were selected by purposive sampling and then
randomly assigned to any of the four groups:
mindfulness therapy, neurofeedback, therapy based
on SPARK perceptual-motor exercises, and the
control group. The three experimental groups (15
students per group) received the mindfulness therapy
(13) for 10 weeks (ten 60-min sessions),
neurofeedback (36) (four 45-min sessions) and
SPARK motor-perceptual exercises (35) (thirty 40-
min sessions) conducted by the therapist in Espadana
counseling center in Isfahan; while the control group
received no intervention.

To measure the difficulty of emotion regulation,
Difficulties in Emotion Regulation Scale of Bunford
et al. (34) was used. This scale includes 36 items and
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6 components, i.e. non-acceptance of emotional
responses, difficulties engaged in goal-directed
behaviors, impulse control difficulties, lack of
emotion awareness, limited access to emotion
regulation strategies, and lack of emotion clarity. It
was responded by the parents of children with

Vol. 7, No. 4, Winter 2021

ADHD and its reliability in the present study was
estimated to be 0.88 using Cronbach's alpha. The
collected data were analyzed by repeated measures
ANOVA in SPSS-24 software.

Results

Table 1: Descriptive inferential statistics of dependent variables at the pre-test, post-test and 45-day follow-up phase

Phase Control group Mindfulness | Neurofeedback SPARK Difference i Power of test
M SD M SD M SD M SD F P
Pretest 122.07 9.36 122.67 | 7.68 | 12167 | 7.87 | 118.60 | 8.70 | 0.69 0.56
Posttest 121.87 7.98 102.60 | 5.30 | 112.07 | 6.75 | 106.53 | 7.24 | 22.09 | 0.001 | 0.64 1.00
Follow-up 120.0 8.81 106.33 | 4.70 | 114.07 | 8.77 | 107.13 | 7.61 | 10.57 | 0.001

Table 1 shows the mean and standard deviation of
the variable of emotion regulation difficulties at pre-
test, post-test, and follow-up phases. As the findings
of one-way analysis of variance in the first row of the
table show, there was no significant difference
between the experimental groups at the pretest phase
(P = 0.056, F = 0.069). These findings show that in
addition to being normal, the dispersion and central
tendency indices were equal between the groups;
therefore, it can be said that random assignment to
the groups did not cause any difference. Also, the

normality of the data was examined by Shapiro-
Wilkes test and it was found that the null hypothesis
of the research indicating the normality of the data
was confirmed (p >0.05). The results of Levin test at
the pre-test phase (P=0.85, F=0.027) showed that the
variance was homogeneous. In addition, the results
of analysis of variance showed that there was a
significant difference between the groups in terms of
emotion regulation difficulties (n? = -0.46, P = 0.01,
F =16.14).

Table 2: Results of Benferroni pairwise comparison of the groups per phase

Phase Mindfulness & control arou Netj&rzge:gg?ck SPARK & Mindfulness & Mindfulness Neurofeedback
group group Neurofeedback | Neurofeedback & SPARK & SPARK
Pre-test 0.001 0.001 0.001 0.001 0.335 0.324
Follow-up 0.001 0.242 0.001 0.048 1.0 0.119
Benferroni pairwise comparison showed that there Conclusion

was a significant difference between the control
group and the experimental groups of mindfulness (p
<0.01), neurofeedback (p<0.01) and SPARK
(p<0.01) at the post-test phase. Other findings
showed that mindfulness therapy was more effective
than neurofeedback therapy (p <0.05), however no
significant difference was observed between
mindfulness therapy and SPARK perceptual-motor
exercises (p> 0.05). Also, the findings related to the
follow-up stage showed that the effectiveness of
mindfulness and SPARK remained stable (p <0.01)
but the effect of neurofeedback decreased (p> 0.05).

This study aimed to compare and determine the
effectiveness of therapies based on mindfulness,
neurofeedback and perceptual-motor exercises on
the difficulty of emotion regulation in children with
ADHD. Findings showed that all three interventions
were significantly effective in reducing the post-test
scores; but in general, mindfulness therapy showed a
greater impact compared to other interventions.

These findings are consistent with the results of
Roemer et al. (18) and Butler et al. (19) indicating
that mindfulness-based intervention can affect
emotion regulation. In this regard, it can be stated
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that increased mindfulness in individuals creates an
unconditional and balanced state of consciousness
that leads to increased clarity and acceptance of
physical, mental, behavioral and emotional events in
the participants and provides the basis for acceptance
of negative emotions and increase of the tolerance
that are part of emotion regulation skills (20).

Other findings showed that neurofeedback therapy
was effective on the difficulty of emotion regulation
In the post-test phase but this effect did not remained
stable at the follow-up stage; therefore, these
findings coincide with Ghayour Kazemi et al. (25)
who showed that neurofeedback therapy was not
significantly effective on emotion regulation. In
explaining this finding, it can be said that in
neurofeedback therapy, focusing on brain waves that
are the result of brain function, directly leads to
changes in the behavior, thoughts and emotions of
the treated people; however, the reduction in the
effect can be attributed to the non-repetition of the
exercises after the neurofeedback sessions and
conditioning of the learned activities in the months
after treatment.

Finally, other findings of the study showed that
SPARK perceptual-motor exercises reduce the
difficulty of emotion regulation in children with
ADHD. These findings are consistent with the
results of Bishop (29). Overall, it can be stated that
participation in the SPARK perceptual-motor
activities increases the participants' ability to
recognize the patterns of emotion regulation and
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leads to their emotional discharge; hence, it increases
their emotion regulation ability.

Age of the participants and use of parent-based tool
were among the limitations of this study and so any
generalization of the findings should be made very
cautiously. Further research can be focused on
performing the above therapies on participants with
different age ranges and comparing the results with
those of the present study. Also, based on the results,
it is suggested that mindfulness and SPARK
perceptual-motor exercises can be wused as
complementary interventions to reduce the
symptoms and complications of ADHD in children.
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5. Lack of emotion awareness
6. Limited access to emotion regulation strategies
7. Lack of emotional clarity

ZA

1. Gratz & Roemer

2. Non-acceptance of emotional responses

3. Difficulties engaging in goal-directed behaviors
4. Impulse control difficulties
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3. Demos

1. Mindfulness intervention
2. Sensory motor rhythm
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