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Objective: Social anxiety is one of the most prevalent issues leading to significant functional 
and behavioral disorders in children. This study aims to investigate the effectiveness of 
neurofeedback intervention on the behavioral performance of children with social anxiety 
disorder (SAD).

Methods: A quasi-experimental study was conducted with a time series design and control 
group. The statistical population included all 6-8-year old children with SAD (according to the 
clinical interview and the cut-off score in Leibovitz’s social anxiety questionnaire) referring 
to the Ziai Counseling Clinic in Meybod City, Iran. A total of 10 children were selected by 
convenient sampling method and were randomly assigned to experimental and control groups. 
The experimental group received 16 sessions of neurofeedback intervention, while the control 
group received no special intervention. Goodman’s abilities and problems questionnaire was 
used to measure children’s behavioral performance in five phases, pre-test, fourth, eighth, and 
twelfth sessions of the intervention phase, and post-test. The data were analyzed using analysis 
of variance (ANOVA) with repeated measurements.

Results: The results showed a significant difference between the mean scores of the 
experimental group and the control group in behavioral performance; additionally, in 
the experimental group, a significant difference was observed between the scores of 
behavioral performances in different phases of measurement, but this difference did not 
exist in the control group.

Conclusion: The neurofeedback intervention is effective in improving the behavioral 
performance of children with SAD and can be used as a complementary treatment alongside 
other psychological and drug treatments for these children.
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Introduction

ne of the most common disorders in 
childhood and adolescence is anxiety 
disorder (Stein, 2008) and one of the 
most crucial types of these disorders is 
social anxiety disorder (SAD). SAD is 

defined as a specific and chronic fear of one or more 
social situations where the individual feels exposed to 
the scrutiny and judgment of others. This fear includes 
concern about potentially doing something that may 
cause embarrassment or humiliation (Polanczyk et al., 
2015). Formerly known as social phobia, social anxiety 
involves a significant fear or anxiety about social situa-
tions in which the person feels observed by unfamiliar 
people (American Psychiatric Association, 2013). As a result, 
SAD is characterized by a specific fear or anxiety about 
social situations and when the individual is exposed to 
others. It is a chronic disease with a gradual and early 
onset in childhood that leads to great suffering and dis-
ability in behavioral and social functions. As a very de-
bilitating disorder, SAD can disrupt people’s social con-
nections, academic progress, and well-being (Haller et 
al., 2015). According to this issue, the term’ social anxi-
ety’ can be described as a state of fear or embarrassment 
in social interactions (Harbort et al., 2013); which is con-
sidered as one of the most common emotional disorders, 
with a reported prevalence of 12% over a lifetime (Al-
den & Taylor, 2011). Individuals with SAD demonstrate 

abnormal social development and significant behavior 
and functional impairment (Dryman et al., 2016). The 
negative behavioral aspect of SAD becomes apparent 
during childhood and becomes more prominent in early 
or mid-adolescence (Donovan et al., 2015). Therefore, 
children affected by SAD, exhibit avoidant behaviors 
during social interactions, evaluative situations, or when 
experiencing negative thoughts and emotions (Piccirillo 
et al., 2016). They fear receiving feedback from oth-
ers and thus avoid these situations (Howarth & Forbes, 
2015), often relying on maladaptive emotion regulation 
strategies (O’Day et al., 2019). Hence, their thoughts are 
shaped by a framework of negative evaluation from oth-
ers and their behavior manifests as acting impulsively, 
belittlement, rejection, or provoking others. Therefore, 
social anxiety in children manifests as noticeable or in-
tense stress or anxiety-related behavior in social interac-
tions with peers, not just in dealing with adults; children 
face stressful situations due to the fear and anxiety stem-
ming from the anticipation of negative evaluation, and 
exhibit behaviors, such as restlessness, crying, shouting, 
withdrawing, freezing, retiring, and so on (Halldorsson 
& Creswell, 2017). In other words, these children often 
avoid being in such social situations due to the fear of 
social circumstances. This avoidance can manifest as 
reluctance to attend parties or refusal to go to school. 
Moreover, these children may reluctantly endure so-
cial and interactive situations with intense anxiety and 
fear and counting down the moment to go home if they 

Highlights 

● For the treatment of social anxiety disorder (SAD), various pharmacological and psychological treatments are 
commonly used, while little attention has been paid to neuro-physiological interventions comparatively.

● The neurofeedback intervention is effective on the behavioral performance of children with SAD.

● The neurofeedback intervention can be considered a complementary therapeutic approach to improve behavioral 
performance in children with SAD.

Plain Language Summary 

Social anxiety disorder (SAD) is characterized by significant fear about social situations and exposure to others. 
Children with SAD, often exhibit avoidant behaviors during social interactions, evaluative situations, or when 
experiencing negative thoughts and emotions. Therefore, early intervention is crucial to prevent long-term adverse 
consequences of this disorder. Identifying effective psychological interventions that improve behavioral performance 
in these children can provide a promising outlook for parents and enhance the quality of life of the children. While 
various pharmacological and psychological treatments are commonly used for SAD neuro-physiological interventions, 
they have received comparatively little attention. Our results showed the neurofeedback intervention is effective on the 
behavioral performance of children with social anxiety disorder and can be considered as a complementary therapeutic 
approach for the treatment of SAD.
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are forced to be present at school (Heeren & McNally, 
2018). Therefore, children with social anxiety interpret 
their psychological arousal in interactive situations as a 
sign of danger and this interpretation leads to the mani-
festation of physical symptoms and anxious behaviors, 
such as palpitation, restlessness, and so on, as a result, it 
can lead to deficient in adaptive coping, behavioral and 
social inhibition, and even the emergence of avoidant 
personality in adulthood (Muris et al., 2016). Addition-
ally, the behavioral aspects of children with SAD some-
times manifest as refusal to attend school and opposition 
towards parents and teachers, and during adolescence, 
it may manifest as a tendency towards risky behaviors, 
such as substance and avoidant behaviors, such as so-
cial withdrawal and depression (Beesdo‐Baum et al., 
2012). Therefore, SAD shares high comorbidity with 
other disruptive behavioral disorders, such as avoidant 
personality disorder (Frandsen et al., 2020), obsessive-
compulsive disorder (Carpita et al., 2020), attention-def-
icit hyperactivity disorder (Koyuncu et al., 2018), and 
major depressive disorder (Reilly et al., 2020); studies 
have shown that 81% of children with SAD also have 
other coexisting disorders (Hudson et al., 2015). There-
fore, early intervention to prevent long-term adverse 
consequences of this disorder is crucial, and identifying 
effective psychological interventions that help improve 
behavioral performance in these children can not only 
provide a promising outlook for treating this disorder in 
front of their parents but also enhance the quality of life 
of the children (Spence et al., 2017). One of the neuro-
therapeutic approaches that can improve the behavioral 
performance of children with SAD is neurofeedback. 
Neurofeedback is a specialized form of biofeedback 
based on electrical brain wave signals, utilizing brain 
wave patterns as feedback and it is based on the perspec-
tive of the mind-body relationship and emphasizes the 
mind’s ability for flexibility, change, and improvement. 
The goal of neurofeedback is to reduce symptomatic 
expressions of the disorder by targeting and modifying 
abnormal patterns of brain neural activity (Sitaram et 
al., 2017). In other words, the logic of neurofeedback is 
based on neurophysiological evidence which believes a 
connection between electroencephalography and under-
lying subcortical thalamocortical mechanisms that are 
responsible for the rhythms and frequencies of electro-
encephalography (Yousefi Afrashte, 2021). In this thera-
peutic approach, sensors called electrodes are placed on 
the person’s scalp to provide the individual with their 
brain’s electrical activities in the form of brain wave 
patterns through computer games or video films, and 
guiding the game or video through brain wave patterns 
and receiving rewards enable the individuals to acquire 

self-regulation and self-control skills (Arns et al., 2017). 
Regarding, neurofeedback as a tool modifies brain wave 
patterns and improves individual performance and it is 
used to suppress excessive frequency brain waves and 
strengthen waves that are lower than the range, hence in-
dividuals can become aware of their cortical brain activi-
ties (Ring et al., 2015). Neurofeedback is a comprehen-
sive training approach that promotes growth and change 
at the cellular level of the brain and refers to a form of 
learning (operant conditioning) related to brain electri-
cal activity, in which the brain is rewarded for desired 
activity and discouraged from undesirable brain activ-
ity (Demos, 2019). The fundamental idea and theoretical 
basis of neurofeedback are grounded in the belief that 
an individual can exert control over their brain activi-
ties through conditioning and guide atypical patterns of 
neural brain activity, and these atypical patterns of brain 
waves occur in individuals through neurofeedback inter-
vention by decreasing slow waves (θ) and increasing fast 
waves (β) (Thibault, 2017). Therefore, neurofeedback as 
a safe and non-invasive method, induces changes and 
growth in brain cells and it is used to treat various types 
of mental disorders, such as major depression (Tram-
baiolli, 2021), hyperactivity/attention deficit (Arnold et 
al., 2021), learning disorders (Martínez-Briones et al., 
2021), and anxiety disorders (Tolin, 2020), especially 
social anxiety disorder (Kimmig et al., 2019; Lisk et al., 
2020; Saul et al., 2022; Zhang, 2017).

Given the lasting effects of social anxiety on children’s 
behavioral performance until adulthood, the importance 
of solving this problem in children and the sensitivity 
of the childhood period, especially for those affected by 
SAD, as well as the research gap in simultaneously ex-
amining the impact of neurofeedback in children with 
social anxiety disorder, the present study aimed to inves-
tigate the effect of neurofeedback on the behavioral per-
formance of children with social anxiety disorder.

Materials and Methods

A quasi-experimental study with a time series design, 
accompanied by a control group was conducted. The re-
search population included all children aged 6-8 years 
with SAD referring to Ziai Counseling Service in Mey-
bod City, and diagnosed using clinical interviews by the 
psychologist. Nevertheless, to determine the definitive 
diagnosis of this disorder, the researcher utilized the pa-
rental form of Leibovitz’s social anxiety questionnaire 
(1987), in which if children obtained a score higher than 
the cut-off score of 65, they received a definitive diag-
nosis. A total of 10 children from the target population 
were selected by convenient sampling method and were 
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randomly assigned into experimental (5 participants) 
and control (5 participants) groups. It’s necessary to 
mention that the sample size was kept low due to the 
difficulty in accessing children with high scores on the 
SAD questionnaire, and practically, a larger accessible 
was not available for sampling. However, to resolve this 
probable defect and enhance the credibility of the current 
experimental study, a time series design was utilized, 
and the dependent variables were assessed multiple 
times during the experiment. The inclusion criteria in-
cluded obtaining a definitive diagnosis of SAD based on 
the cutoff score of the questionnaire, the age range of 6 
to 8 years old, and parental satisfaction. Also, the exclu-
sion criteria included non-cooperation and incomplete 
delivery of the questionnaires, non-attendance for more 
than one session in the interventional sessions, receiving 
other psychological interventions simultaneously, and 
not having other psychological disorders. 

Tools

Neurofeedback device: The device used in this study 
was a thought technology type and double-channel.

Social anxiety scale (SAS): The social anxiety scale 
is designed to assess social anxiety in children from a 
parent’s perspective (Liebowitz, 1987), consisting of 48 
items and 2 subscales (anxiety-avoidance) and is scored 
based on a four-point Likert scale (1=none, 2=low, 
3=moderate, 4=severe). The cutoff score of this scale is 
65. Masia-Warner et al. (2003) evaluated the psychometric 
properties of the SAS and considered it as one of the 
most accurate scales available to measure social anxiety 
disorder in children. The construct validity and discrimi-
nant validity of the Persian version of the SAS were con-
firmed, and the test-retest reliability and Cronbach’s α 
coefficient of this scale were 0.87 and 0.93, respectively 
(Moghaddam Poor, 2018).

Strengths and difficulties questionnaire (SDQ): The 
strengths and difficulties questionnaire is a short screen-
ing tool that is increasingly used to identify behavioral 
and emotional problems in children and adolescents 
(Goodman, 1997). The SDQ consists of 25 items and 
is considered as an acceptable tool to assess behavioral 
and emotional problems in children from the perspec-
tive of parents. The scoring of this questionnaire is based 
on a 3-point Likert scale (0=correct, 1=partially correct, 
2=completely correct) and scores ranged from 0 to 50. 
The SDQ assesses five subscales of psychiatric symp-
toms including conduct problems, hyperactivity prob-
lems, emotional problems, communication problems 
with peers, and desirable social behaviors, and the to-

tal score is obtained by summing these subscale scores. 
Cronbach’s α and the test-retest reliability of the SDQ 
were 0.73 and 0.62, respectively (Goodman, 2001). The 
validity of the Persian version of the SDQ is confirmed 
(Tehranidoust, 2007). 

Interventional sessions

The experimental group participants (neurofeedback) 
underwent 16 neurofeedback treatment sessions, three 
times a week and each session lasted 45 minutes. The 
content of interventional sessions was designed based 
on the literature and adapted to the baseline brain wave 
patterns of the participants. This protocol focused on 
suppressing high β in the range of 21.5 Hz and above, 
suppressing α in the range of 8.5 to 11.5 Hz, and enhanc-
ing β in the range of 15 to 17 in the left frontal region 
(point F3). In neurofeedback treatment, one session was 
dedicated to gathering baseline brain wave data for each 
participant and identifying any abnormal brain waves. 
During this session, the participant first sat in front of a 
computer screen. Using a meter, specific points on the 
participant’s scalp were identified and marked accord-
ing to the international 10-20 system for mapping brain 
activity. Then, the neurofeedback device was connected 
to the electrodes and the computer, and the "biograph 
software" window was placed in front of the partici-
pant. Three active (blue), reference (yellow), and ground 
(black) electrodes were attached to specific points 
through a special glue to measure brain waves and ear-
lobes. The reference electrode was connected to the ear-
lobe on the side of the brain where the active electrode 
was attached. Then, the participant was asked to posi-
tion their body in the most comfortable state and remain 
still for two minutes. After the participant was ready, the 
recording of changes in brain waves began using the 
device. After two minutes, the electrode was connected 
to the next desired point, and the recording process was 
repeated as described above. During certain stages and 
throughout the process of recording brain waves, the par-
ticipants were required to either keep their eyes closed, 
read a text, or listen to an audio. The desired points that 
are usually examined in baseline brain wave informa-
tion to identify asymmetrical or abnormal brain waves 
are Cz, F3, F4, Pz, and Fz. For this purpose, recordings 
other than brain waves, such as muscle tension and city 
electrical activity were eliminated and then the results 
of brain wave recordings, categorized by wave type, 
were obtained from the biograph software. In the present 
study, according to the research findings, it was expected 
that F3 and F4 would exhibit hemispherical asymmetry 
and have abnormal brain waves. Abnormalities were ob-
served in all participants, and F4 showing higher activ-
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ity compared to F3 in α and high β waves. This finding 
was consistent with the research result. For this reason, 
the neurofeedback protocol was designed to suppress α 
and promote β waves while enhancing β waves at the 
F3 point. In subsequent sessions, at the beginning and 
end of each session, a baseline recording from the central 
point of the brain Cz was taken to review the changes re-
sulting from neurofeedback training. The sessions were 
done three times a week, at a specific time, and during 
each session, according to the protocol, the participant 
sat in front of the computer screen for about 40 min-
utes and watched various animations in the “biograph 
software”. The participant was asked to try to move the 
animations. Whenever the brain waves changed towards 
the desired pattern according to the protocol, the anima-
tion started to move, and the participant would receive a 
score after maintaining the ideal brain wave state for 15 
s. In this way, the brain unconsciously learns through the 
conditioning process what the desired brain waves are 
and under what conditions it can receive a score, and the 
desire of the brain to produce those waves increases. As 
the sessions continued, the participant’s scoring rate in-
creased and their brain waves changed, which indicated 
the learning and conditioning process of the brain. Ad-
ditionally, the child’s mother was asked to observe situ-
ations during the week in which the child experienced 
anxiety, see any changes in the child’s behavior com-
pared to before the treatment, and also keep an eye on 
the child’s behavioral performance. 

Procedures and participants

After approval of the research plan by the university’s 
research committee and obtaining the necessary permits 
to conduct the study, an ethical code was obtained, and 
simultaneously, by visiting the Ziai Counseling Center 
in Meybod City, collaboration with the center’s respon-
sible personnel was established, and the therapeutic case 
presentation was approved. In addition, using a writ-
ten informed consent form, the consent of the parents 
of the participating children in the current study was 
obtained. Participants were selected from the individu-
als who sought services at the center based on the re-
search’s inclusion and exclusion criteria and divided 
into two experimental and control groups. The parents 
of both groups completed the goodman’s strengths and 
difficulties questionnaire, in addition to the pre-test (first 
session) and post-test (last session), during the fourth, 
eighth, and twelfth sessions. First, baseline recording 
was taken. In the fifth and tenth treatment of neurofeed-
back intervention (to examine changes in anxiety and 
behavioral performance during a quarter of the initial, 
middle, and final stages of the intervention), one of the 

parents completed the SDQ again, and after the last ses-
sion, one of the parents responded to all the question-
naires. The experimental group took part in a 16-session, 
45-minute neurofeedback intervention, while the control 
group did not receive any intervention. It’s essential to 
note that the method and execution process were ex-
plained to the parents after the final group selection for 
the study, and their consent was obtained, and adhere 
to ethical principles, the researcher assured the parents 
that all session-related information and results would re-
main confidential and a consent form for participation in 
the study was completed by the parents. Also, after the 
study, neurofeedback sessions were conducted for par-
ticipants in the control group. Finally, after collecting the 
date, the data were analyzed using the repeated measure 
analysis of variance (ANOVA) method via SPSS soft-
ware, version 16.

Results

The descriptive analysis indicated that 3 girls and 2 
boys were in each group with a mean age of 7.01±1.08 
in the experimental group and 6.60±0.83 in the control 
group. In the experimental group, the educational level 
of mothers was as follows: 3 with a high school diploma, 
1 with a bachelor’s degree and 1 with a master’s degree, 
and in the control group, 2 mothers with a bachelor’s de-
gree and 2 with a master’s degree existed. Table 1 pres-
ents the Mean±SD of children’s behavioral performance, 
categorized by the stage of the experiment. 

According to Table 1, in the experimental group across 
the five assessment stages, the mean scores of behavioral 
performances have decreased but in the control group, 
the scores of this component have increased (higher 
scores in the behavioral performance questionnaire in-
dicate inappropriate behavioral performance). Next, to 
investigate the research hypothesis, repeated measures 
ANOVA was utilized; initially, its assumptions, includ-
ing the normality of score distributions, homogeneity 
of variances in scores between the two groups, and ho-
mogeneity of regression slopes were examined and con-
firmed. As shown in Table 2, the Shapiro-Wilk test sta-
tistic was not significant at the level of P<0.05; therefore, 
the most crucial assumption (the use of parametric tests) 
was met and this analysis can be used (P<0.05). Also, 
the one-way ANOVA indicated that in the pre-test, no 
significant difference was observed in the mean behav-
ioral performance between the experimental and control 
groups, confirming the homogeneity of the means as-
sumption (P<0.05). The Levene’s test values for the be-
havioral performance variable were also non-significant, 
confirming the assumption of equal variances between 
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the two groups. Furthermore, the significant result of 
Mauchly’s sphericity test indicated that the assumption 
of the consistency of the error covariance matrix related 
to the dependent variables was not confirmed (P<0.01); 
considering that the epsilon value for the Greenhouse-
Geisser index is 0.37 and for the Huynh-Feldt index, it 
is .48, both of which are less than 0.75, the Greenhouse-
Geisser correction for degrees of freedom has been uti-
lized.

The results of the repeated measures ANOVA in Table 
3 show that the F value is 43.96, which is significant, and 
it can be concluded that the changes in scores at least in 
one of the test stages in the experimental group, com-
pared to the control group, were significant. Also, the eta 
coefficient value (partial η2=0.88) indicates that in the 
experimental group, 88% of the score changes in the five 
stages of the analysis can be attributed to the neurofeed-
back intervention program. 

Table 1. Mean±SD of behavioral performance in the experimental and control groups in the assessment stages

Group
Mean±SD

1st Stage
(Pre-test) 2nd Stage 3rd Stage 4th Stage 5th Stage

(Post-test)

Experiment 28.80±2.31 25.80±2.60 22.20±2.94 18.60±1.67 17.20±1.80

Control 31.40±2.88 31.60±3.57 32.00±3.39 32.80±2.77 33.60±3.13

Table 2. The result of the normality test for score distribution, homogeneity of variances between the two groups, Mauchly’s 
sphericity

The Variable of Behavioral Performance

EpsilonMauchly’s SphericityLeveneOne-tailed 
VarianceShapiro-Wilk

Huynh-
Feldt

Greenhouse-
GeisserPX2WPZPFPZ

0.4840.3730.001*35.1300.0340.821**0.2000.343**1.1710.375**0.894

*P<0.01,**P>0.05�

Table 3. The results of repeated measures analysis of variance for Neurofeedback intervention in children’s behavioral per-
formance 

Effect SizeSig.F RatioMean 
SquaresdfSum of 

Squares
Sources of 
ChangesVariable

0.890.001*95.02129.844559.388Intervention stage

Behavioral 
performance 0.880.001*43.9664.698517.573StageGroup

1.474870.64Error

*P<0.01.�

Table 4. The result of the Benferroni post hoc test for comparing the effectiveness of neurofeedback on behavioral performance 
at different stages 

Stage 1 and 5Stage 1 and 4Stage 1 and 3Stage 1 and 2
Group

Sig.Mean 
DifferenceSig.Mean 

DifferenceSig.Mean 
DifferenceSig.Mean 

Difference

0.004*5.2000.005*3.8000.004*2.6000.046**1.400Neurofeedback

0.514**-2.2001.000**-1.4001.000**-0.6001.000**-0.200Control

*P<0.01, **P>0.05.�
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To investigate the specific differences between the 
stages of the test in the experimental and control groups, 
Bonferroni correction was used, and the results are 
shown in Table 4.

As observed in Table 4, the differences between stages 
1 and 2, 1 and 3, 1 and 4, as well as in 1 and 5, were sta-
tistically significant at a level P<0.05 and P<0.01, indi-
cating that neurofeedback intervention had a significant 
impact on the behavioral performance of children across 
different stages. Also, in the control group, no significant 
difference was observed between the mean behavioral 
performances of children across different stages of the 
test. As depicted in Figure 1, undesirable behavioral per-
formance decreased in the experimental group, whereas 
it increased in the control group.

Discussion

This study was conducted to determine the effective-
ness of neurofeedback on the behavioral performance 
of children with social anxiety disorder. Based on the 
results, it was evident that neurofeedback treatment has 
an impact on the behavioral performance of children 
with social anxiety; it was consistent with previous stud-
ies (Beigi Harchegani, 2023; Ghayour Kazemi, 2018; 
Kimmig et al., 2019; Lisk et al., 2020; Saul et al., 2022; 
Shariati, 2017; Zhang, 2017). In explaining these results, 
it can be said that physiological responses in individu-
als with social anxiety affect the brain and disrupt brain 

functioning. Neurofeedback stimulates the brain through 
a process of self-regulation, assisting individuals to con-
trol their psychological responses through conditioning 
and acquire new skills on the verge of managing their 
anxiety. In other words, during neurofeedback treatment 
sessions, the newly acquired skills, both consciously and 
unconsciously, become internalized and automatically 
transfer to an individual’s daily activities, such as behav-
ioral performance. Therefore, neurofeedback helps the 
brain regulate itself and address functional deficiencies, 
and improves an individual’s behavioral performance, 
such as contributing to the formation of emotional rela-
tionships, social interactions, and appropriate behavior 
between the individual and society (Saul et al., 2022). 
In other words, the purpose of neurofeedback is to gain 
awareness and self-regulation of brain cortical activity, 
which is assumed to be related to behavioral signs and 
symptoms because the foundation of this intervention 
is based on the mind-body relationship, it enhances the 
mind’s ability to naturally reconstruct and heal itself, 
and by teaching the principles of operant conditioning, 
it assists the brain in reducing abnormal waves and in-
creasing desirable ones, ultimately modifying behavior-
al performance patterns (Teimory, 2021). Therefore, in 
neurofeedback intervention, the activity of brain waves 
(including α, β, θ, and δ), which are unconscious and 
beyond the individual’s control, become perceptible to 
the person, and the person can perceive waves that are 
outside the normal pattern in terms of higher or lower 
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Figure 1. The status of behavioral performance scores in the experimental and control groups
Factor 1

Experimental
Control
Experimental
Control

Group
34

32

30

28

26

24

Es
tim

at
ed

 M
ar

gi
na

l M
ea

ns

1                           2                          3                          4                          5

http://jpcp.uswr.ac.ir/index.php?&slct_pg_id=10&sid=1&slc_lang=en


260

July 2024, Volume 12, Number 3

frequencies, or greater or lesser intensity than usual, by 
receiving visual or auditory stimuli; during the sessions, 
they can regulate and normalize these waves. There-
fore, this treatment enables the individual to reduce 
slow-wave activity and increase fast-wave activity, and 
by providing appropriate and timely stimulation to the 
electrical activity of the brain, it enhances the synthesis, 
secretion, and activity of neutrophins, which itself leads 
to greater synaptic connectivity and connection, and pre-
venting brain and synapse degeneration, even fostering 
the formation of new synapses, contributing to the im-
provement of a social anxiety disorder (Zhang, 2017). 
Considering that children are unable to significantly in-
fluence their brain wave activity, and because they are 
not aware of it, neurofeedback treatment helps them to 
not only have representations of their brain wave activ-
ity displayed on a computer screen several thousandths 
of a second after the event, but also they can modify 
their brain wave patterns through operant conditioning. 
Therefore, considering the various research on abnormal 
brain wave patterns, neurotransmitters, synapses, and the 
action potential in children with social anxiety disorder, 
reported to differ from typically developing individuals, 
these differences contribute to behaviors, such as with-
drawal, depression, social problems, etc., and neurofeed-
back treatment, as a neurological treatment, can help 
modify abnormal brain waves in these children, leading 
to changes their mood, behavior, and thoughts, and by 
reducing the physical, cognitive and behavioral symp-
toms of social anxiety, it can improve and enhance their 
behavioral performance (Lisk et al., 2020). As a result, 
the application of neurofeedback treatment for children 
with social anxiety disorder leads to continuous feed-
back for producing and regulating brain waves, increas-
ing β wave and their activity in the frontal lobe, reducing 
the activity of slow waves, such as θ lead to a reduction 
in social avoidance symptoms and problematic behav-
iors like behavioral and social problems and with the re-
duction of these symptoms, children with social anxiety 
disorder will experience less difficulties at home, school 
and in society, they will receive less negative feedback 
from family and others, their social relationships with 
parents and others will improve and this can help break 
the cycle of receiving negative feedback about their be-
havioral performance from others to some extent. 

Conclusion

According to the research result, it can be concluded 
that neurofeedback treatment can be considered a com-
plementary therapeutic approach to improve behavioral 
performance in children with social anxiety disorder, 

garnering attention from psychologists and child and 
adolescent psychiatrists. However, this research had 
limitations. 

One of the limitations of the research was the small 
sample size due to the challenging access to the target 
population and also the execution of neurofeedback 
treatment, which limitation can reduce the generalizabil-
ity of the results; however, the researcher attempted to 
enhance the study’s validity by utilizing a time-series ap-
proach. Also, since this research was only conducted on 
the age group of 6 to 8 years old, generalizing the find-
ings to other age and educational groups remains con-
strained. However, according to the research results indi-
cating the effectiveness of neurofeedback treatment, it is 
recommended to utilize this therapeutic approach in the 
clinical treatment and rehabilitation centers for children 
in the field of psychotherapy. Furthermore, for future 
studies, it is recommended to investigate the impact of 
neurofeedback treatment on improving various physical, 
social and psychological functions in children with com-
mon disorders, while removing the current limitations.
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