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Abstract

Context: Impairment in social interactions and daily activities of autism spectrum disorder (ASD) patients is one of the

negative and important consequences of ASD. Recently, the use of non-pharmacological methods to improve behavior and

rehabilitation in patients with ASD has attracted the attention of researchers and specialist physicians. According to the

mentioned topic, This study aimed to evaluate the effectiveness of neurofeedback (NF) in improving social interactions and

activity of daily living (ADL) in children with ASD.

Evidence Acquisition: This narrative review obtained the desired results by collecting previous similar studies related to the

study's primary purpose. First, 182 articles were extracted through the search of MeSH (medical subject headings) terms

associated with the particular objectives of the study in international reliable databases. Then, twenty-five studies were selected

as final studies considering the inclusion and exclusion criteria.

Results: The results of the present study showed that NF can help to improve the performance of children with ASD through

brain waves as a new treatment method based on conditioning and reinforcement. NF helps identify cognitive problems and

improve cognitive processes in autistic children by improving self-regulation of the brain. In addition, NF leads to better

cognitive performance by increasing beta waves and decreasing theta waves. On the other hand, increasing beta waves increases

alertness, concentration, and metabolism, which can improve cognitive and social functioning.

Conclusions: Based on the results, NF has a positive and significant effect in improving social interactions and ADL in children

with autism spectrum disorder. Therefore, this method should be used to improve behavioral disorders and strengthen the ADL

of patients with ASD, considering the side effects of pharmacological intervention methods.
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1. Context

Autism spectrum disorder (ASD) is a group of
disorders described in the neurodevelopmental class

based on the Diagnostic and Statistical Manual of
Mental Disorders, Fifth Edition (DSM-5). Autism

spectrum disorder begins during development and

before the age of three, and various genetic and

environmental factors are involved in the occurrence of

this disorder (1). Two general diagnostic criteria are
involved for this disorder, and two diagnostic criteria

have been proposed for this disorder, which include (A)

the presence of persistent deficits in communication

and social interactions in various situations and (B)

repetitive and limited patterns of interests, behavior,

and activities (2). Regarding functional level, these

patients are divided into two categories: High

performance and low performance. High-performance

people are usually normal regarding intelligence and
grammatical and linguistic functions, but they have

problems in daily life and living independently (3).

Upon the increase of ASD patients, the families of the

patients should spend more money and time to provide

health, rehabilitation, and educational services for these

patients. As a result, the social damage resulting from
this problem will be more significant (4, 5). The problem

with cognitive skills is one of the problems faced by

https://doi.org/10.5812/jhrt-143981
https://crossmark.crossref.org/dialog/?doi=10.5812/jhrt-143981&domain=pdf
https://crossmark.crossref.org/dialog/?doi=10.5812/jhrt-143981&domain=pdf
https://orcid.org/0000-0002-4443-2783
https://orcid.org/0000-0002-4443-2783
https://orcid.org/0000-0003-4225-5899
https://orcid.org/0000-0003-4225-5899
mailto:m.saffarinia@pnu.ac.ir


Salemi M and Saffarinia M

2 J Health Rep Technol. 2024; 10(2): e143981.

people with ASD. Mental disability is seen in 80% of these

people (IQ less than 70) (6). Another major problem for

people with ASD is socializing and interacting with
others appropriately and usefully at different stages of

life, which also reduces their quality of life (7). Crozier
and Tincani and Mathew (2006) reported that

impairment in social skills is the most recognized

characteristic of ASD. According to this study, on the one
hand, these patients have a strong desire to be alone and

avoid others. On the other hand, they desire to
communicate with others but do not know how to start

and continue it, and they have problems establishing

communication with others (8).

The impairment in performing Activities of Daily

Living (ADL) is one of the other problems of patients

with ASD. Individuals develop these skills in a

predictable sequence, which is part of their individual

performance area, and defects in work, self-help, leisure,

and health skills are usually associated with ADL

impairments (9).

Treatment methods and interventions that have been
proposed in children with ASD include

biopharmaceuticals, complementary interventions,

psycho-educational interventions, and combined

selective interventions (10-15). Parents and educators of

patients with ASD should evaluate which of the
therapeutic-educational methods is more effective and

appropriate for the patients based on the disorder

created. The neurofeedback (NF) method is one of the

therapeutic methods to improve social skills and ADL in

patients with ASD, which has received much attention
from researchers (16-20).

Treatment methods and interventions proposed in

children with ASD include biopharmaceuticals,

complementary interventions, psycho-educational

interventions, combined selective interventions, etc. (10-

15). Parents and educators of patients with ASD should
evaluate which of the therapeutic-educational methods

is more effective and appropriate for the patients

according to the disorder created. The NF method is one

of the therapeutic methods to improve social skills and

ADL in patients with ASD, which has received much
attention from researchers (16-20).

On the one hand, improving social interactions and

ADL levels in autistic patients by non-pharmacological

methods such as NF is essential. On the other hand, no

review study has been conducted on the mentioned

topic. Therefore, the main goal of this study was to

determine the effectiveness of NF in improving social

skills and ADL in autism patients with ASD in the form of

a narrative review.

2. Evidence Acquisition

This narrative review was based on three follow-up

steps to achieve the results. The first step: Searching

valid scientific databases worldwide by MeSH (Medical

Subject Headings), which included “Autism Spectrum
Disorder," “Neurofeedback," “Social Interactions," “Daily

Life Activities," “Children," “Social Interaction," “Social

Behavior," “Social Communication,"

“Psychopharmacological Treatment," “Developmental

Disorders," “Non-pharmacological Interventions,"
“Therapy," “Outcomes," “Cognitive Training Programs"

and “Clinical Evaluation." Second steps: A total of 182

published articles and authentic scientific reports were
received, and twenty-five studies were finally selected as

final studies considering inclusion and exclusion

criteria. Research on nonpharmacological methods

(excluding Neurofeedback) and unrelated variables,

including focus, active memory, electroencephalogram,
balance, reading disorder, cognitive deficits, attraction,

etc., were excluded during the screening process of

received studies. Third step: The results of the final

selected studies were evaluated and extracted by the

researchers, and then the findings were discussed.

3. Results

High-Functioning Autism (HFA) is one of the autism

spectrum disorders. In this situation, people with HFA

have better cognitive performance than other autistic

children, and mostly, their intelligence quotient (IQ)

score is more than seventy. However, children with HFA

have poorer communication and social skills compared

to healthy children (21, 22). Joint attention skills (JAT) are

a significant deficiency in children with ASD, in addition

to stereotyped behaviors or special interests and

communication deficits that affect verbal and non-

verbal strategies. Deficits in JAT are associated with poor

attitudes about the mind, communication, and self-

regulation (23, 24). JAT is a condition in which two

people actively focus on a thing, event, or situation. In

normally developing children, JAT is often completed by

the end of eighteen months (24). According to the

theory of Sigman and McGovern (2005), it is considered

a critical deficit in children with ASD of any spectrum

(25, 26). Children with autism spectrum disorders have

deficits in JAT, but their mechanisms are unclear. A

hypothesized mechanism underlying the social

disorders associated with HFA is a defect in the Mirror

Neuron System (MNS) and has been proposed in the

form of Broken Mirrors theory. Deficits in MNS activity

may explain abnormal social skills common in ASD,

such as impaired JAT, understanding others' goals, and
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empathy (27, 28). This disorder likely stems from the

inability to form and coordinate social representations

of oneself and others.

Electroencephalogram (EEG) showed that MNS

activity in children with ASD shows abnormalities

compared to children with normal development (29).

However, few studies have focused on operationalizing

such solutions to improve MNS defects potentially.

Direct recording of neural activity using

electromagnetic methods has shown activation patterns

associated with mirror neurons (30, 31).

In the first studies on the effect of NF on autism

symptoms, Jansiewicz et al. (2006) evaluated the

effectiveness of NF training on children with ASD. In the

mentioned research, twenty-four 24 children with ASD

were divided into two equal groups of 12 people
regarding gender, age, and severity of the disorder. NF

was taught to one group (experimental group), and this

intervention was not performed for the other group

(control group). The study showed that NF training

caused a 26% reduction in autism symptoms compared

to the control group (3% reduction) (21). Scolnick (2005)

reported that their EEG performance, concentration,

and attention improved after 24 sessions of NF, and

their anxiety and unpleasant social behaviors decreased

(32). Despite some conflicting results about the effect of

NF on the performance of people with ASD, the results of

Kouijzer et al. (2013) (33), Coben et al. (2010) (34),

Thompson et al. (2010) (35), showed that NF can help

improve the performance of children with ASD through

brain waves as a new treatment method based on

conditioning and reinforcement. Accordingly, many

parents and physicians are looking for low-risk and

effective treatment methods such as NF to reduce the

symptoms of ASD. Mohammadi et al. (2019) reported

that the effectiveness of NF in improving cognitive and

social skills in 7-12-year-old children with ASD was

significant (P < 0.001) (36). In addition, similar results

by Carrick et al. (2018) concluded that the NF method

affects the brain activities, motor sensors, and daily

behavior of people with ASD (37). However, the results of

Marlats et al. (2019) showed that the effectiveness of NF

on mild cognitive impairment in adults is not

significant (38). Although the studies of Carrick et al.

(2018) and Marlats et al. (2019) were similar regarding

subject matter and objectives, the difference in the

results could be due to the difference in the population

(37, 38).

Regarding the effect of NF, there are disorders in the

growth process of neuronal networks in the brains of

children with ASD. Thus, structural or pathological

changes are not seen in evaluating the brain tissue of

these patients. NF can be an exercise to restore the

neuronal network function of autistic patients (39). The

attitude towards the situation is that autistic children

have an over-excited nervous system, which causes the

child not to pay attention and perform properly.
Therefore, the first step for improving the performance

of autistic children is to remove their nervous system

from the aforementioned critical state (36). NF helps

identify cognitive problems and improve cognitive

processes in autistic children by improving self-
regulation of the brain. In addition, NF leads to better

cognitive performance by increasing beta waves and

decreasing theta waves. On the other hand, increasing

beta waves increases alertness, concentration, and

metabolism, which can improve cognitive and social
function (40).

Activity of Daily Living (ADL) is one of the life

dimensions of patients with ASD that can be affected

due to the consequences of this disease. Orsmond et al.

(2007) found that adolescents with more independence

in ADL participate more in community and creative

activities (41). Mirzaie et al. (2018) showed that ADL

provides opportunities to participate in two-person and

group activities, especially in the early years of life. In

addition, ADL affects the child's development and can

affect the development of language, the creation of

social skills, and the achievement of academic skills in

the future (42). According to the results of the studies

mentioned above, it is logical that effective treatment

methods on social skills also affect ADL activity. In

general, NF can affect cognitive restructuring, muscle

relaxation training, life skills training, and coping with

anxiety-provoking situations. Mohammadi et al. (2019)

concluded that NF has a significant effect on ADL
improvement in autistic children (P < 0.001) (36).

In addition to the positive and significant impact of

NF on the social skills and cognitive performance of

autistic patients, this treatment method improves other

disorders and similar diseases, including children with

attention-deficit/hyperactivity disorder, generalized

anxiety disorder, multiple sclerosis, reading disorder,

social cognitive deficits, and attention deficit

hyperactivity disorder has a positive and significant

effect (43-48). According to the results, NF therapy is an

effective treatment method for mental disorders.

4. Conclusions

Based on previous studies, NF has a positive and

significant effect in improving social interactions and

daily life activities in children with ASD. Therefore,

considering the side effects of pharmacological

intervention methods, it is suggested to use educational
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methods and other non-pharmacological methods, such

as NF, to treat behavioral disorders and strengthen daily

functioning for patients with ASD.

Footnotes

Authors' Contribution: M.H.S: Presenting the idea,

designing the study, writing and revision of the

manuscript; M.S: Collection and recording of data,

writing, and revision of the manuscript.

Conflict of Interests: The authors reported no

competing interests.

Funding/Support: The authors funded this study and

did not receive financial support from any institution.

References

1. Van 't Hof M, Tisseur C, van Berckelear-Onnes I, van Nieuwenhuyzen

A, Daniels AM, Deen M, et al. Age at autism spectrum disorder

diagnosis: A systematic review and meta-analysis from 2012 to 2019.

Autism. 2021;25(4):862-73. [PubMed ID: 33213190].

https://doi.org/10.1177/1362361320971107.

2. Hodges H, Fealko C, Soares N. Autism spectrum disorder: definition,

epidemiology, causes, and clinical evaluation. Transl Pediatr.

2020;9(Suppl 1):S55-65. [PubMed ID: 32206584]. [PubMed Central ID:

PMC7082249]. https://doi.org/10.21037/tp.2019.09.09.

3. Tripathy HK, Mallick PK, Mishra S. Application and evaluation of

classification model to detect autistic spectrum disorders in

children. International Journal of Computer Applications in
Technology. 2021;65(4). https://doi.org/10.1504/ijcat.2021.117286.

4. Rogge N, Janssen J. The Economic Costs of Autism Spectrum

Disorder: A Literature Review. J Autism Dev Disord. 2019;49(7):2873-

900. [PubMed ID: 30976961]. https://doi.org/10.1007/s10803-019-

04014-z.

5. Ames JL, Massolo ML, Davignon MN, Qian Y, Croen LA. Healthcare

service utilization and cost among transition-age youth with autism

spectrum disorder and other special healthcare needs. Autism.

2021;25(3):705-18. [PubMed ID: 32583679].

https://doi.org/10.1177/1362361320931268.

6. Pasqualotto A, Mazzoni N, Bentenuto A, Mule A, Benso F, Venuti P.

Effects of Cognitive Training Programs on Executive Function in

Children and Adolescents with Autism Spectrum Disorder: A

Systematic Review. Brain Sci. 2021;11(10). [PubMed ID: 34679345].

[PubMed Central ID: PMC8534174].

https://doi.org/10.3390/brainsci11101280.

7. Fuller EA, Kaiser AP. The Effects of Early Intervention on Social

Communication Outcomes for Children with Autism Spectrum

Disorder: A Meta-analysis. J Autism Dev Disord. 2020;50(5):1683-700.

[PubMed ID: 30805766]. [PubMed Central ID: PMC7350882].

https://doi.org/10.1007/s10803-019-03927-z.

8. Crozier S, Tincani M. Effects of social stories on prosocial behavior of

preschool children with autism spectrum disorders. J Autism Dev
Disord. 2007;37(9):1803-14. [PubMed ID: 17165149].

https://doi.org/10.1007/s10803-006-0315-7.

9. Naik S, Vajaratkar P. Understanding parents' difficulties in executing

activities of daily living of children with autism spectrum disorder:

A qualitative descriptive study. The Indian Journal of Occupational

Therapy. 2019;51(3). https://doi.org/10.4103/ijoth.ijoth_22_19.

10. Sharma SR, Gonda X, Tarazi FI. Autism Spectrum Disorder:

Classification, diagnosis and therapy. Pharmacol Ther. 2018;190:91-

104. [PubMed ID: 29763648].

https://doi.org/10.1016/j.pharmthera.2018.05.007.

11. Will MN, Currans K, Smith J, Weber S, Duncan A, Burton J, et al.

Evidenced-Based Interventions for Children With Autism Spectrum

Disorder. Curr Probl Pediatr Adolesc Health Care. 2018;48(10):234-49.

[PubMed ID: 30337149]. https://doi.org/10.1016/j.cppeds.2018.08.014.

12. Jimenez-Munoz L, Penuelas-Calvo I, Calvo-Rivera P, Diaz-Olivan I,

Moreno M, Baca-Garcia E, et al. Video Games for the Treatment of

Autism Spectrum Disorder: A Systematic Review. J Autism Dev Disord.

2022;52(1):169-88. [PubMed ID: 33651285].

https://doi.org/10.1007/s10803-021-04934-9.

13. Aishworiya R, Valica T, Hagerman R, Restrepo B. An Update on

Psychopharmacological Treatment of Autism Spectrum Disorder.

Neurotherapeutics. 2022;19(1):248-62. https://doi.org/10.1007/s13311-

022-01183-1.

14. Marquez-Garcia AV, Magnuson J, Morris J, Iarocci G, Doesburg S,

Moreno S. Music Therapy in Autism Spectrum Disorder: a Systematic

Review. Review Journal of Autism and Developmental Disorders.

2021;9(1):91-107. https://doi.org/10.1007/s40489-021-00246-x.

15. McCracken JT, Anagnostou E, Arango C, Dawson G, Farchione T,

Mantua V, et al. Drug development for Autism Spectrum Disorder

(ASD): Progress, challenges, and future directions. Eur
Neuropsychopharmacol. 2021;48:3-31. [PubMed ID: 34158222].

[PubMed Central ID: PMC10062405].

https://doi.org/10.1016/j.euroneuro.2021.05.010.

16. Rauter A, Schneider H, Prinz W. Effectivity of ILF Neurofeedback on

Autism Spectrum Disorder-A Case Study. Front Hum Neurosci.

2022;16:892296. [PubMed ID: 35754769]. [PubMed Central ID:

PMC9219907]. https://doi.org/10.3389/fnhum.2022.892296.

17. Ryan A, Files N. The efficacy of neurofeedback and traditional

therapies with autism spectrum disorder in a clinic setting. Asia

Pacific J Neurotherapy. 2019;1(2):14-20.

18. Mekkawy L. Efficacy of neurofeedback as a treatment modality for

children in the autistic spectrum. Bull Natl Res Cent. 2021;45(1):45.

[PubMed ID: 33619425]. [PubMed Central ID: PMC7889708].

https://doi.org/10.1186/s42269-021-00501-5.

19. Datko M, Pineda JA, Muller RA. Positive effects of neurofeedback on

autism symptoms correlate with brain activation during imitation

and observation. Eur J Neurosci. 2018;47(6):579-91. [PubMed ID:

28245068]. https://doi.org/10.1111/ejn.13551.

20. Syed SA, Khan RU, Zakaria M, Chudary G. Neuro-Feedback

Therapeutic Treatment For Autism Spectrum Disorders; Systematic

Review. Webology (ISSN: 1735-188X). 2022;19(2).

21. Jansiewicz EM, Goldberg MC, Newschaffer CJ, Denckla MB, Landa R,

Mostofsky SH. Motor signs distinguish children with high

functioning autism and Asperger's syndrome from controls. J
Autism Dev Disord. 2006;36(5):613-21. [PubMed ID: 16609826].

https://doi.org/10.1007/s10803-006-0109-y.

22. Perkins TJ, Bittar RG, McGillivray JA, Cox ,I, Stokes MA. Increased

premotor cortex activation in high functioning autism during

action observation. J Clin Neurosci. 2015;22(4):664-9. [PubMed ID:

25726458]. https://doi.org/10.1016/j.jocn.2014.10.007.

23. Charman T. Why is joint attention a pivotal skill in autism? Philos
Trans R Soc Lond B Biol Sci. 2003;358(1430):315-24. [PubMed ID:

12639329]. [PubMed Central ID: PMC1693124].

https://doi.org/10.1098/rstb.2002.1199.

24. Mundy P, Kim K, McIntyre N, Lerro L, Jarrold W. Brief Report: Joint

Attention and Information Processing in Children with Higher

Functioning Autism Spectrum Disorders. J Autism Dev Disord.

2016;46(7):2555-60. [PubMed ID: 27062035].

https://doi.org/10.1007/s10803-016-2785-6.

http://www.ncbi.nlm.nih.gov/pubmed/33213190
https://doi.org/10.1177/1362361320971107
http://www.ncbi.nlm.nih.gov/pubmed/32206584
https://www.ncbi.nlm.nih.gov/pmc/PMC7082249
https://doi.org/10.21037/tp.2019.09.09
https://doi.org/10.1504/ijcat.2021.117286
http://www.ncbi.nlm.nih.gov/pubmed/30976961
https://doi.org/10.1007/s10803-019-04014-z
https://doi.org/10.1007/s10803-019-04014-z
http://www.ncbi.nlm.nih.gov/pubmed/32583679
https://doi.org/10.1177/1362361320931268
http://www.ncbi.nlm.nih.gov/pubmed/34679345
https://www.ncbi.nlm.nih.gov/pmc/PMC8534174
https://doi.org/10.3390/brainsci11101280
http://www.ncbi.nlm.nih.gov/pubmed/30805766
https://www.ncbi.nlm.nih.gov/pmc/PMC7350882
https://doi.org/10.1007/s10803-019-03927-z
http://www.ncbi.nlm.nih.gov/pubmed/17165149
https://doi.org/10.1007/s10803-006-0315-7
https://doi.org/10.4103/ijoth.ijoth_22_19
http://www.ncbi.nlm.nih.gov/pubmed/29763648
https://doi.org/10.1016/j.pharmthera.2018.05.007
http://www.ncbi.nlm.nih.gov/pubmed/30337149
https://doi.org/10.1016/j.cppeds.2018.08.014
http://www.ncbi.nlm.nih.gov/pubmed/33651285
https://doi.org/10.1007/s10803-021-04934-9
https://doi.org/10.1007/s13311-022-01183-1
https://doi.org/10.1007/s13311-022-01183-1
https://doi.org/10.1007/s40489-021-00246-x
http://www.ncbi.nlm.nih.gov/pubmed/34158222
https://www.ncbi.nlm.nih.gov/pmc/PMC10062405
https://doi.org/10.1016/j.euroneuro.2021.05.010
http://www.ncbi.nlm.nih.gov/pubmed/35754769
https://www.ncbi.nlm.nih.gov/pmc/PMC9219907
https://doi.org/10.3389/fnhum.2022.892296
http://www.ncbi.nlm.nih.gov/pubmed/33619425
https://www.ncbi.nlm.nih.gov/pmc/PMC7889708
https://doi.org/10.1186/s42269-021-00501-5
http://www.ncbi.nlm.nih.gov/pubmed/28245068
https://doi.org/10.1111/ejn.13551
http://www.ncbi.nlm.nih.gov/pubmed/16609826
https://doi.org/10.1007/s10803-006-0109-y
http://www.ncbi.nlm.nih.gov/pubmed/25726458
https://doi.org/10.1016/j.jocn.2014.10.007
http://www.ncbi.nlm.nih.gov/pubmed/12639329
https://www.ncbi.nlm.nih.gov/pmc/PMC1693124
https://doi.org/10.1098/rstb.2002.1199
http://www.ncbi.nlm.nih.gov/pubmed/27062035
https://doi.org/10.1007/s10803-016-2785-6


Salemi M and Saffarinia M

J Health Rep Technol. 2024; 10(2): e143981. 5

25. Sigman M, McGovern CW. Improvement in cognitive and language

skills from preschool to adolescence in autism. J Autism Dev Disord.

2005;35(1):15-23. [PubMed ID: 15796118]. https://doi.org/10.1007/s10803-

004-1027-5.

26. Alotaibi AAG. The effect of teacher implemented Joint Attention

intervention on improving teacher- child communication and social

interaction among children with ASD. Revista Amazonia Investiga.

2020;9(26):228-35. https://doi.org/10.34069/ai/2020.26.02.26.

27. Hickok G. Eight problems for the mirror neuron theory of action

understanding in monkeys and humans. J Cogn Neurosci.

2009;21(7):1229-43. [PubMed ID: 19199415]. [PubMed Central ID:

PMC2773693]. https://doi.org/10.1162/jocn.2009.21189.

28. Marsh LE, Hamilton AF. Dissociation of mirroring and mentalising

systems in autism. Neuroimage. 2011;56(3):1511-9. [PubMed ID:

21310248]. https://doi.org/10.1016/j.neuroimage.2011.02.003.

29. Oberman LM, McCleery JP, Hubbard EM, Bernier R, Wiersema JR,

Raymaekers R, et al. Developmental changes in mu suppression to

observed and executed actions in autism spectrum disorders. Soc
Cogn Affect Neurosci. 2013;8(3):300-4. [PubMed ID: 22302843].

[PubMed Central ID: PMC3594721].

https://doi.org/10.1093/scan/nsr097.

30. Martineau J, Andersson F, Barthelemy C, Cottier JP, Destrieux C.

Atypical activation of the mirror neuron system during perception

of hand motion in autism. Brain Res. 2010;1320:168-75. [PubMed ID:

20096269]. https://doi.org/10.1016/j.brainres.2010.01.035.

31. Plata Bello J, Modrono C, Gonzalez-Mora JL. The role of mirror

neurons in neurosurgical patients: a few general considerations and

rehabilitation perspectives. NeuroRehabilitation. 2014;35(4):665-71.

[PubMed ID: 25318776]. https://doi.org/10.3233/NRE-141167.

32. Scolnick B. Effects of electroencephalogram biofeedback with

Asperger's syndrome. Int J Rehabil Res. 2005;28(2):159-63. [PubMed

ID: 15900187]. https://doi.org/10.1097/00004356-200506000-00010.

33. Kouijzer ME, van Schie HT, Gerrits BJ, Buitelaar JK, de Moor JM. Is EEG-

biofeedback an effective treatment in autism spectrum disorders? A

randomized controlled trial. Appl Psychophysiol Biofeedback.

2013;38(1):17-28. [PubMed ID: 22903518].

https://doi.org/10.1007/s10484-012-9204-3.

34. Coben R, Linden M, Myers TE. Neurofeedback for autistic spectrum

disorder: a review of the literature. Appl Psychophysiol Biofeedback.

2010;35(1):83-105. [PubMed ID: 19856096].

https://doi.org/10.1007/s10484-009-9117-y.

35. Thompson L, Thompson M, Reid A. Neurofeedback outcomes in

clients with Asperger's syndrome. Appl Psychophysiol Biofeedback.

2010;35(1):63-81. [PubMed ID: 19908142].

https://doi.org/10.1007/s10484-009-9120-3.

36. Mohammadi R, Narimani M, Abolghasemi A, Taklavi S. Comparison

of the Effectiveness of Treatment and education for autistic and

related communication handicapped children (TEACCH) and

Neurofeedback on the Promotion of Cognitive, Social, and Daily

Living Activities in Children with Autistic Spectrum Disorders.

Middle Eastern Journal of Disability Studies. 2019;9(0):126. eng.

37. Carrick FR, Pagnacco G, Hankir A, Abdulrahman M, Zaman R,

Kalambaheti ER, et al. The Treatment of Autism Spectrum Disorder

With Auditory Neurofeedback: A Randomized Placebo Controlled

Trial Using the Mente Autism Device. Front Neurol. 2018;9:537.

[PubMed ID: 30026726]. [PubMed Central ID: PMC6041407].

https://doi.org/10.3389/fneur.2018.00537.

38. Marlats F, Djabelkhir-Jemmi L, Azabou E, Boubaya M, Pouwels S,

Rigaud AS. Comparison of effects between SMR/delta-ratio and

beta1/theta-ratio neurofeedback training for older adults with Mild

Cognitive Impairment: a protocol for a randomized controlled trial.

Trials. 2019;20(1):88. [PubMed ID: 30696475]. [PubMed Central ID:

PMC6350328]. https://doi.org/10.1186/s13063-018-3170-x.

39. Moin N, Asadi Gandomani R, Amiri M. The Effect of Neurofeedback

on Improving Executive Functions in Children With Attention

Deficit/Hyperactivity Disorder. Journal of Rehabilitation.

2018;19(3):220-7. https://doi.org/10.32598/rj.19.3.220.

40. Coben R, Padolsky I. Assessment-Guided Neurofeedback for Autistic

Spectrum Disorder. Journal of Neurotherapy. 2007;11(1):5-23.

https://doi.org/10.1300/J184v11n01_02.

41. Orsmond GI, Krauss MW, Seltzer MM. Peer relationships and social

and recreational activities among adolescents and adults with

autism. J Autism Dev Disord. 2004;34(3):245-56. [PubMed ID:

15264493]. https://doi.org/10.1023/b:jadd.0000029547.96610.df.

42. Mirzaie H, Jamshidian E, Hosseini SA. Routines in Families of

Children With Autism. Journal of Rehabilitation. 2018;19(3):184-93.

https://doi.org/10.32598/rj.19.3.184.

43. Omidinezhad M, Salibi J, Namvar H. Neurofeedback Intervention on

Attention and Focus, Behavioral Problems, and Social-Emotional

Adjustment in Children with Attention Deficit/Hyperactivity

Disorder 6 to 12 Years Old. medical journal of mashhad university of
medical sciences. 2019;62(2):1456-66.

44. Salama AM, Abdel-Latif S, Omar T, El Wafa HA. Neurofeedback

Training and Cognitive Behavior Therapy for Treatment of

Generalized Anxiety Disorder in Children and Adolescents: A

Comparative Study. NeuroRegulation. 2022;9(1):29-38.

https://doi.org/10.15540/nr.9.1.29.

45. Choobforoushzadeh A, Neshat-Doost HT, Molavi H, Abedi MR. Effect

of neurofeedback training on depression and fatigue in patients

with multiple sclerosis. Appl Psychophysiol Biofeedback.

2015;40(1):1-8. [PubMed ID: 25362584]. https://doi.org/10.1007/s10484-

014-9267-4.

46. Ghaemi H, Mohammadi N, Sobhani-rad D, Yazdani R. Effect of

neurofeedback on the speed and accuracy of reading skill in 7-10

year-old children with learning disabilities. The Scientific Journal of
Rehabilitation Medicine. 2016;5(4):76-83.

47. Jacobs EH. Neurofeedback Treatment of Two Children with Learning,

Attention, Mood, Social, and Developmental Deficits. Journal of
Neurotherapy. 2006;9(4):55-70.

https://doi.org/10.1300/J184v09n04_06.

48. Sampedro Baena L, Fuente GAC, Martos-Cabrera MB, Gomez-Urquiza

JL, Albendin-Garcia L, Romero-Bejar JL, et al. Effects of Neurofeedback

in Children with Attention-Deficit/Hyperactivity Disorder: A

Systematic Review. J Clin Med. 2021;10(17). [PubMed ID: 34501246].

[PubMed Central ID: PMC8432262].

https://doi.org/10.3390/jcm10173797.

http://www.ncbi.nlm.nih.gov/pubmed/15796118
https://doi.org/10.1007/s10803-004-1027-5
https://doi.org/10.1007/s10803-004-1027-5
https://doi.org/10.34069/ai/2020.26.02.26
http://www.ncbi.nlm.nih.gov/pubmed/19199415
https://www.ncbi.nlm.nih.gov/pmc/PMC2773693
https://doi.org/10.1162/jocn.2009.21189
http://www.ncbi.nlm.nih.gov/pubmed/21310248
https://doi.org/10.1016/j.neuroimage.2011.02.003
http://www.ncbi.nlm.nih.gov/pubmed/22302843
https://www.ncbi.nlm.nih.gov/pmc/PMC3594721
https://doi.org/10.1093/scan/nsr097
http://www.ncbi.nlm.nih.gov/pubmed/20096269
https://doi.org/10.1016/j.brainres.2010.01.035
http://www.ncbi.nlm.nih.gov/pubmed/25318776
https://doi.org/10.3233/NRE-141167
http://www.ncbi.nlm.nih.gov/pubmed/15900187
https://doi.org/10.1097/00004356-200506000-00010
http://www.ncbi.nlm.nih.gov/pubmed/22903518
https://doi.org/10.1007/s10484-012-9204-3
http://www.ncbi.nlm.nih.gov/pubmed/19856096
https://doi.org/10.1007/s10484-009-9117-y
http://www.ncbi.nlm.nih.gov/pubmed/19908142
https://doi.org/10.1007/s10484-009-9120-3
http://www.ncbi.nlm.nih.gov/pubmed/30026726
https://www.ncbi.nlm.nih.gov/pmc/PMC6041407
https://doi.org/10.3389/fneur.2018.00537
http://www.ncbi.nlm.nih.gov/pubmed/30026726
https://www.ncbi.nlm.nih.gov/pmc/PMC6041407
https://doi.org/10.3389/fneur.2018.00537
http://www.ncbi.nlm.nih.gov/pubmed/30696475
https://www.ncbi.nlm.nih.gov/pmc/PMC6350328
https://doi.org/10.1186/s13063-018-3170-x
https://doi.org/10.32598/rj.19.3.220
https://doi.org/10.1300/J184v11n01_02
http://www.ncbi.nlm.nih.gov/pubmed/15264493
https://doi.org/10.1023/b:jadd.0000029547.96610.df
https://doi.org/10.32598/rj.19.3.184
https://doi.org/10.15540/nr.9.1.29
http://www.ncbi.nlm.nih.gov/pubmed/25362584
https://doi.org/10.1007/s10484-014-9267-4
https://doi.org/10.1007/s10484-014-9267-4
https://doi.org/10.1300/J184v09n04_06
http://www.ncbi.nlm.nih.gov/pubmed/34501246
https://www.ncbi.nlm.nih.gov/pmc/PMC8432262
https://doi.org/10.3390/jcm10173797

