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% ARTICLEINFO ABSTRACT

g Keywords: Background and Purpose: Attention deficit hyperactivity disorder (ADHD) is an ordinary

S behavioral and neurodevelopmental disorder in childhood. Neurofeedback Training (NFT) is one of

a Neurofeedback; the new methods to treat and improve this disorder. NFT is an educational and neuropsychological

- Concentration; treatment method. The NFT intends to enable people to change their cortical activities by using
Attention; obtained data from visual or otic feedback of electroencephalographic recorded information of their
Attention Deficit brain-wave features. This study aimed to evaluate the effectiveness of NFT in increasing the attention
Hyperactivity Disorder. and concentration of children with ADHD.

Method: The research method was quasi-experimental with a pre-test-post-test design. The statistical
population of the study includes children with ADHD in Tehran. The sample of this study includes
20 children with ADHD who were selected from Tehran schools by purposive sampling. The NFT
was performed in a protocol with 20 individual sessions. The attention and concentration of
participants were measured by the D2 Test (Ross, 2005). Data were analyzed using paired t-test using
SPSS-21 software.

Results: The results of the dependent T-test showed that the effect of neurofeedback intervention on
the participants of the experimental group was significant for the variable of attention and
concentration (p <0.05). It means that the participants' attention and concentration scores have

increased.

Conclusion: Based on the findings of this study, it can be concluded that NFT is an effective method
Received: 07 Sep 2021 to increase the attention and concentration of children with ADHD. Therapists can use this method
Accepted: 12 Oct 2021 to improve the attention and concentration in children with NFT.
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ttention  deficit-hyperactivity  disorder
A (ADHD) is a common behavioral and
neurodevelopmental disorder in childhood
(1-3). This disorder is characterized by a pattern of
decreased attention or hyperactivity and impulsive
behaviors that are more severe and more common
than those commonly seen in children and
adolescents with similar developmental levels (4).
The most common disorder diagnosed in childhood
ADHD is attention deficit. It has a prevalence rate of
9.4% (5). In the past, hyperactivity was thought to be
the core sign of ADHD. Nowadays, experts believe
that hyperactivity is the second after weak impulse
control. Today, the diagnostic criteria for ADHD
include attention deficit, hyperactivity, and
impulsivity. ADHD is a complex mental disorder
that affects the individual and all members of the
family system. The importance of this disorder lies
in its high prevalence so that 50% of children who
go to mental health services clinics are diagnosed
with ADHD. The incidence of this disorder in boys
IS 2.45 times higher than in girls (6). Demographic
surveys suggest that ADHD occurs in approximately
5% of children and 2.5% of adults in most cultures.
In Iran, the prevalence of this ADHD has been
reported from 3.17% to 17.3% (7). Individuals with
ADHD may exhibit several signs and symptoms
including failure tolerance, irritability, or mood
swings. Their academic and occupational
performance is often impaired, even in the absence
of a specific learning disability. Inattentive behavior
is associated with many specific cognitive processes,
and people with ADHD have neurological bases(8).

Neurofeedback is a non-pharmacological
treatment that influences neurophysiological
abnormalities. It may improve the core symptoms of
ADHD. Several meta-analyses reported a reduction
in symptoms compared to inactive or placebo control
groups. However, the more promising impact of
standard neurofeedback protocols, including slow
cortical potential neurofeedback, blinded examiners
have no agreement on the specificity of
neurofeedback therapies (9).
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Given the problem of brain waves and their
relationship with attention deficit disorder in
children with ADHD, the question arises as to
whether is neurofeedback increases the attention and
concentration of children with ADHD?

Method

This research is a quasi-experimental study. The
design of this research is a pretest and posttest
design. The population of this study was children
with ADHD in Tehran. The sample consisted of 20
children with ADHD who were studying in schools
in the sixth district of Tehran. Among the schools of
the 6th district, one school was randomly selected,
and 21 students were selected based on the inclusion
criteria. Participants were selected by purposive
convenience sampling. The sample size was
calculated in the G * Power-3 software with an alpha
of 0.05, test power of 0.70, and effect size of 0.50 for
the dependent mean t-test. Neurofeedback therapy
was performed for 20 sessions of 40 minutes twice a
week and individually. The attention and
concentration of the participants were assessed by
the D2 Selective Attention, Focus, and Effort Test
(21). Data were analyzed using the dependent t-test
in the SPSS-21 software.

Findings

The results showed that 10% of fathers and 25% of
mothers were undergraduates; 45% of fathers and
40% of mothers had a diploma, 30% of fathers and
25% of mothers had a bachelor's degree, and 15% of
fathers and 10% of mothers had a master degree. The
mean age of participants in the study was 13.5
(standard deviation=1.24) years. The age was 11 in
the minimum and 15 in the maximum. The mean
scores of pretest (m=40.40, SD=2.84) and posttest
(m = 47.65, SD=3.47) are different from each other,
and scores increased in the posttest. The kurtosis and
skew scores were in the range of -2 to +2, and these
scores indicate a normal distribution. Based on these,
an inferential analysis of the data was performed.

The results of the dependent t-test showed that
there was a significant difference between pretest
and posttest scores of concentration (T=11.87,
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p=0.01). The improvement ratio was calculated
based on the changes in the pretest score to the
posttest ratio. The mean improvement ratio of
participants was 0.18. The Cohen's D was 2.56.

Discussion and Conclusion

This study aimed to evaluate the effectiveness of
neurofeedback on increasing the concentration of
children with attention deficit hyperactivity disorder.
The results showed that neurofeedback had a
significant effect on increasing attention and
concentration in children with ADHD. Therefore,
the hypothesis of the study was confirmed. The
results of this study are consistent with the results of
several studies (25-29). Arns, Drinkenburg, and
Leon Kenemans (25) examined the effects of
neurofeedback with qualitative
electroencephalography (Q-EEG) on 21 individuals
with ADHD and the effect posttreatment for ADHD,
they examined impulsivity and depressive symptoms
and showed that treatment of neurofeedback with
qualitative EEG information provided a significant
improvement for ADHD and Complaints about
Depression. Comes with it shows. The study by
Gevensleben (28) showed that children with ADHD
have increased ADHD and decreased beta-band
activity at rest as well as during attention tasks. In a
review of seven meta-analyses, Riesco-Matias,
Yela-Bernabé, Crego, Sanchez-Zaballos (29)
reported that neurofeedback significantly improves
symptoms of attention-deficit when blind examiners
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assess the ADHD symptoms. Neurofeedback is a
form of operant conditioning in which clients learn
to regulate their brain waves, learn self-regulation
strategies, and apply them in real-life situations. The
researches indicate that neurofeedback allows a
person to regulate their brain waves in a way that is
not observed in people with ADHD and is, therefore,
an effective method. One explanation is that brain
stimulation increases the EEG activity, serotonin,
and activity of neurotrophins; This, in turn, leads to
greater synaptic coherence and neuro-flexibility
(30).
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