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ABSTRACT 
The aim of this study was to evaluate the effectiveness of neurofeedback therapy on depression, anxiety and 
stress in female patients with chronic clinical psychosomatic abdominal pain in Tabriz. This quasi-experimental 
study is a pre-test-post-test with a control group. The statistical population of this study was all women with 
chronic psychosomatic abdominal pain, from which a sample of 40 people was selected, from which the study 
was performed with 30 people (15 in the experimental group and 15 in the control group). These individuals were 
randomly assigned to two groups of 15 in the experimental group and the control group. In this intervention 
method, the experimental group underwent neurofeedback treatment for 10 weeks (three sessions of 40 minutes 
per week) and the control group did not receive any intervention and was placed on a waiting list. The 
experimental and control groups also completed the Depression, Anxiety and Stress Questionnaire in the pre-test 
and post-test. Analysis of MANCOVA was used to analyze the data. The results of analysis of MANCOVA 
showed that neurofeedback treatment was effective in reducing anxiety and depression (P <0.001). In other 
words, 53% of the changes in depression and 57% of the changes in anxiety were due to neurofeedback; but 
neurofeedback had no effect on stress. Neurofeedback was able to reduce depression and anxiety in women with 
abdominal pain but had no effect on their stress level. 
Keywords: Neurofeedback, depression, anxiety, stress, chronic psychosomatic abdominal pain. 

 

INTRODUCTION 
Chronic pain is one of the most important medical problems 
in the world, affecting millions of people every year. 
Chronic pain is a non-cancerous pain that is more or less 
persistent and is usually considered a 6-month period as a 
diagnostic criterion for chronic pain.1 Psychiatric abdominal 
pain is pain that has not been definitively or possibly 
diagnosed despite a thorough examination, complete 
history, and initial laboratory tests and procedures. These 
pains make up about 13 to 40% of patients admitted to the 
emergency department.2 Chronic abdominal pain is the 
presence of pain for at least 3 months or persistent pain for 
more than a month that causes a person to malfunction.3 
Patients with chronic pain who have difficulty expressing 
and regulating their emotions show physical symptoms 
during times of emotional distress.4 Various studies have 
shown that chronic pain is associated with anxiety, 
depression and stress.5-11 Various studies have shown that 
the levels of psychological symptoms, especially anxiety 
and depression in patients with chronic pain are high.12-15 
Awareness of the role of psychosocial factors in pain and 
associated psychological problems can play a very 
important role in controlling and preventing disorders such 
as chronic abdominal pain.  Anxiety, depression and stress 
can cause failure and incompatibility in a person and 
deprive her of most of her possibilities and abilities. 
Anxiety, depression and stress cause a decrease in 
efficiency. Methods of coping with depression, anxiety and 
stress can be divided into two groups: drug therapies and 
cognitive and behavioral therapies. Neurofeedback is one 
of the behavioral therapy methods used to deal with 
anxiety, depression and stress.16 And causes the person's 
performance to reach the optimal level.17 The goal of 
neurofeedback is to normalize abnormal nerve frequencies 
by increasing awareness of normalized EEG patterns.18,19  

Neurofeedback, which Neurofeedback by recording brain 
waves (EEG) provides brain function in the form of 
computer information and provides us with this 
physiological information that is reflected through brain 
waves.20 The output obtained by the computer is based on 
the theory of factor conditioning and positive and negative 
amplification. Electrical impulses are prepared by 
neurotherapy and its amplitude is received in separate 
filtered frequency bands. As a result, this information is 
provided to the clients visually and audibly, and this helps 
the patient to adjust her brain waves through a computer. 
In the neurofeedback training session, clients can learn to 
condition their brain wave pattern and increase the optimal 
level.20 Schwartz and Andrasik21 believe that 
neurofeedback is a technique that works by feedback from 
the brain's electrical activity during factor conditioning and 
to correct disturbed brain wave patterns. In fact, 
neurofeedback, through factor conditioning, simultaneously 
increases the sensory-motor rhythm of references or beta 
brain waves in specific areas of the brain that do not have a 
good frequency. This conditioning causes beta brain waves 
to decrease in normal areas when the frequency of motor 
or beta sensory rhythms is increasing.21  The goal of 
neurofeedback is the actual treatment of problems in order 
to manage the symptoms of medical disorders. 
Comprehensive exercises such as neurotherapy actually 
correct the causes of disorders.21, 22 Neurofeedback can be 
used in the treatment of depression, anxiety.23-25 Mood 
disorders,26,27 post-traumatic stress disorder,28 treatment of 
offenders,29 used obsessive-compulsive disorder 
treatment,30 decreased pain perception31 and increased 
intelligence and attention.32 Narimani and Rajabi33 
investigated the effect of EEG biofeedback on reducing 
depression, anxiety, stress and tempting beliefs in people 
with substance abuse disorders. The results showed a 
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significant improvement for anxiety and depression; but 
there was no significant improvement in the stress 
variable.33 Salehian and Soleimani34 showed the significant 
effect of neurofeedback exercises on competitive anxiety of 
beginner female karatekas.34 Although the research 
mentioned in this study has shown that neurofeedback 
reduces depression, anxiety and stress, 1- No research 
has been done on the effect of neurofeedback on 
depression, anxiety and stress in patients with abdominal 
pain in Iranian society. Medication side effects and slow 
recovery have been reported in some patients with pain. 3- 
Drug interventions have had negative and adverse side 
effects and consequences;34 therefore, the use of non-
pharmacological interventions can be effective. 4. Studies 
have also shown that mood disorders such as anxiety, 
depression and stress have been associated with poor 
physical health and poor treatment outcomes in 
pharmacotherapy.6,7 Therefore, considering these cases, it 
is important to study the effect of neurofeedback on 
depression, anxiety and stress in women with chronic 
psychiatric abdominal pain. The present study seeks to 
answer the question of whether neurofeedback can reduce 
depression, anxiety and stress in women with chronic 
psychosomatic abdominal pain? In order to answer this 
question, the following hypotheses were followed: 1- 
Neurofeedback reduces depression in women with chronic 
psychosomatic abdominal pain, 2- Neurofeedback reduces 
anxiety in women with chronic psychosomatic abdominal 
pain, and 3- Neurofeedback causes Reducing stress in 
women with chronic psychosomatic abdominal pain. 
 

MATERIAL AND METHOD 

This study was a quasi-experimental pretest-posttest with a 
control group. The statistical population of this study was all 
women with chronic psychosomatic abdominal pain who 
referred to a doctor in a clinic in Tabriz. From this 
population, a sample of 40 people was selected. 15 people 
in the experimental group and 15 people in the control 
group. Women with abdominal pain were randomly 
assigned to experimental and control groups. Inclusion 
criteria were: receiving a diagnosis of chronic 
psychosomatic abdominal pain by a physician, willingness 
to participate in treatment sessions, having at least 3 
months of chronic abdominal pain, minimum secondary 
education level, minimum age 18 and maximum 54 years, 
no anti-drug use Pain, not taking antidepressants, anxiety 
and stress, and no surgery on the abdomen. Exclusion 
criteria were: cancellation of all sessions, use of 
analgesics, depression, anxiety and stress, abdominal 
surgery. In the present study, neurofeedback therapy was 
performed on the experimental group during 10 weeks and 
three sessions of 40 minutes per week. All subjects (control 

and experimental groups) completed the anxiety, 
depression and stress questionnaires in the pre-test and 
post-test stages. First, according to the International 
System 10-20,35 electrodes were installed in F4 and PZ 
locations according to the treatment protocol. At the 
beginning of each session, basic electroencephalography 
was performed for two minutes and ten seconds with the 
eye open / closed in the F4 area. / PZ was registered. All 
subjects in the experimental group received the alpha / 
theta program in the PZ region in two windows for 15 
minutes and the beta / theta program and the SMR 
program in the F4 region for 15 minutes. F4 area feedback 
is audio-visual. When a person can keep his SMR wave 
0.05 seconds above the set threshold and the high beta 
waves keep the theta below the threshold at the same time, 
he can receive a reward and his task is one step ahead 
and a visual and audio feedback. Receive and thus the 
brain cells are conditioned and during 30 sessions of 
treatment, they will gradually be able to regulate the waves 
themselves. It also receives visual, auditory, meditation, 
and nature-sound feedback in the aftertaste area of alpha / 
theta training. The goal here is to coordinate the alpha / 
theta ratio (Demos, 2005).35 Data were analysis of 
MANCOVA using SPSS 26 software. In this study, 
neurofeedback device and self-report scale of depression, 
anxiety and stress were used.  
Neurofeedback device: In this study, the Canadian device 

of Thought technology company model (FlexComp Infiniti) 
10 channels was used, which can be implemented with the 
help of computer system and related software. A 
neurofeedback device is a device that breaks down raw 
brain waves received through electrodes into different wave 
frequencies. These frequencies are the known known brain 
waves of alpha, beta, delta and theta.  
 Depression, Anxiety and Stress Scale (DASS): This 
scale was developed by Lovibond and Levy Bond4  and is a 
set of three self-report scales to assess depression, anxiety 
and stress. This scale consists of 21 questions and each of 
its subscales has 7 questions, the final score of each is 
obtained through the sum of the scores of the related 
questions. Each question is scored from zero (does not 
apply to me at all) to 3 (does not apply to me at all). In Iran, 
Asghari et al.36  reported that the Persian version of the 
Depression, Anxiety and Stress Scale has desirable 
psychometric properties And Cronbach's alpha for the 
whole questionnaire and the factors of depression, anxiety 
and stress reported 0.94, 0.85 and 0.87, respectively. 
Analyze data: Data on depression of subjects with DASS 

scale are presented in Table 1 and Figure 1.  
 Table 1 shows the statistical indicators of MANCOVA 
related to depression. 

 
Table 1: Results of MANCOVA test on depression scale 

Variable Source of change Groups F Sig Partial Eta Squared Observed Power 

Depression Within Groups Test time 378.606 0.000 0.931 1.000 

Test time   * Error group 399.067 0.000 0.934 1.000 

Between Groups Error group 14.481 0.001 0.341 0.957 

* Interaction or combined effect of two factors 

 
 Based on the results of Table 1 in the experimental 
and control groups, the rate of depression in pre-test and 

post-test shows a significant difference (P <0.01). The 
mean scores of depression in the experimental group in the 
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post-test were significantly lower than in the pre-test. Also, 
changes in depression rates were significantly different 
between groups (control and experimental) (P <0.01). Also, 
a significant interaction was observed between the test 
time and the group (P <0.01). The value of Eta squared in 

this case is equal to 0.934 and therefore about 93.4% of 
the changes in the dependent variable (depression rate) 
are explained by the independent variable of the 
experimental group (neurofeedback therapy). 
 

 

 
Figure 1: The rate of depression in two stages of the test by group  
 

 
Figure 2: Depression rate in control and experimental groups 

 
 Data on anxiety of subjects with DASS scale are presented in Table 2 and Figure 3.  
 Table (2) shows the statistical indicators of MANCOVA related to Anxiety. 
 
Table 2: Results of MANCOVA test on Anxiety scale 

Variable Source of change Groups F Sig Partial Eta Squared Observed Power 

Anxiety Within Groups Test time 616.050 0.000 0.957 1.000 

Test time   * Error group 470.450 0.000 0.944 1.000 

Between Groups Error group 19.844 0.000 0.415 0.990 

* Interaction or combined effect of two factors 

 
 Based on the results of Table 2 in the experimental 
and control groups, the level of anxiety in the pre-test and 
post-test shows a significant difference (P <0.01). The 
mean anxiety scores of the experimental group in the post-
test were significantly lower than the pre-test. Also, 
changes in anxiety were significantly different between the 
groups (control and experimental) (P <0.01). Also, a 
significant interaction was observed between the test time 
and the group (P <0.01). The value of Eta squared in this 

case is equal to 0.944 and therefore about 94.4% of the 
changes in the dependent variable (anxiety rate) are 
explained by the independent variable of the experimental 
group (neurofeedback therapy). 
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Figure 3: The rate of anxiety in two stages of the test by group 

  

 
Figure 4: Anxiety rate in control and experimental groups 

 
 Data on stress of subjects with DASS scale are presented in Table 3 and Figure 5.  
 Table 3 shows the statistical indicators of MANCOVA related to stress. 
 
Table 3: Results of MANCOVA test on stress scale 

Variable Source of change Groups F Sig Partial Eta Squared Observed Power 

Stress Within Groups Test time 13.785 0.001 0.330 0.948 

Test time   * Error group 0.215 0.646 0.008 0.073 

Between Groups Error group 4.038 0.054 0.126 0.492 

* Interaction or combined effect of two factors 

 

 
Figure 5: The rate of stress in two stages of the test by group  
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Figure 6: Stress rate in control and experimental groups 

 

 Based on the results of Table 3 in the experimental 
and control groups, the amount of stress in the pre-test and 
post-test shows a significant difference (P <0.01). The 
mean stress scores of the experimental group did not 
change significantly after the test. Also, changes in stress 
levels were not significantly different between the groups 
(control and experimental) (P> 0.05). Also, the interaction 
between test time and group was not significant (P> 0.05). 
Finally, ten weeks of neurofeedback therapy has no effect 
on the stress of patients with chronic psychosomatic 
abdominal pain. This hypothesis is not accepted and is 
rejected. 

 
CONCLUSION AND DISCUSSION 
The aim of this study was to evaluate the effectiveness of 
neurofeedback therapy on depression, anxiety and stress 
in female patients with chronic psychosomatic abdominal 
pain referred to a clinic in Tabriz. The findings of this study 
showed that neurofeedback treatment could significantly 
reduce depression and anxiety in women with chronic 
psychosomatic abdominal pain; but this therapeutic 
intervention had no significant effect on stress. These 
results were consistent with previous findings. 16, 23, 24, 25, 26, 

27 Our findings show the effectiveness of neurofeedback 
therapy in reducing depression in women with chronic 
abdominal pain. Neurofeedback is effective in improving 
brain function and significantly improving the clinical 
symptoms of various disorders, including major 
depression.6 Thus, neurofeedback training is actually the 
strengthening of self-regulatory underlying mechanisms for 
effective brain function.37, 38  As some studies have shown, 
arousal of the left forehead lip in the range of 15 to 18 Hz 
(beta) can cause mood swings.39 The brain is the central 
regulator of emotions, physical symptoms, thoughts and 
behaviors that explain many psychological problems. 
Neurofeedback is based on the accepted idea of mind-
body communication and involves training the mind to act 
in optimal ways to improve behavioral, physical, cognitive, 
and emotional functions, and in fact increases the mind's 
ability to regenerate, change, and heal itself.35 The results 
of the present study revealed the effectiveness of 
neurofeedback on reducing anxiety in female patients with 

abdominal pain. Evans40 showed that anxiety is most often 
associated with decreased alpha strength of the right 
frontal lobe, and a beta of 30-30 in the right or left forehead 
is associated with anxiety and restlessness.40 Also, 
Moore41 has shown that in the treatment of anxiety 
disorders with neurofeedback, which training alpha / theta 
increase has a greater effect than placebo and is 
considered an effective and sustainable treatment to 
reduce anxiety in anxiety disorders. The results also 
showed that neurofeedback was effective in reducing social 
anxiety by targeting waves in the frontal lobe of the brain 
and increasing hemispheric symmetry.40, 41  In general, it 
can be said that in addition to the therapeutic effect, 
neurofeedback creates indoctrination and belief in 
improvement in the individual.42 In fact, by creating the 
expectation of improvement in people, these people believe 
that neurofeedback has positive effects, face their anxiety 
situations with more confidence, and better analyze and 
interpret their experiences, and as a result, their avoidance 
is further reduced. Slowly; Therefore, neurofeedback may 
reduce anxiety in women with chronic abdominal pain. In 
our study, neurofeedback could not have a significant effect 
on stress in women with chronic abdominal pain. However, 
it should be borne in mind that stress in women with 
chronic abdominal pain may be due to various other 
sources of stress besides abdominal pain that have 
affected the effectiveness of neurofeedback; Therefore, 
identifying different factors in these patients can help clarify 
the findings further. Neurofeedback helps people to adapt 
adaptive mental reactions, mood control skills, and reduce 
mood disorders such as anxiety and depression by 
conditioning brain waves.  In this way, people can reduce 
their anxiety and depressions by focusing on the animation 
provided in certain situations, and increase their relaxation 
time by repeating the sessions. In protocols that are 
effective in reducing anxiety and depression, it can be 
observed that people experience relaxation after about 1 
minute of exercise. Anxious and depressed person can 
increase his relaxation after getting acquainted with his 
physiological and nervous changes by practicing and 
repeating this method, this method is safe and completely 
painless and at the same time no harm has been reported 
from it.43 In neurofeedback therapy, the anxious and 
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depressed person consciously and completely learns how 
to reduce their anxiety and depression without any 
chemicals. Finally, it can be noted that neurofeedback can 
help a person to safely control their psychological state and 
the ability to deal with anxiety and depression during daily 
life.44 Neurofeedback is a way to learn to actively and 
consciously control different states of the brain. The 
creators of this method claim that by providing a specific 
sound or image in exchange for receiving feedback from 
the neuronal activities of the brain, brain waves can be 
directed to the desired frequency and the pattern of brain 
activity can be changed. Neurofeedback is a technique that 
uses feedback from the brain's electrical activity during 
factor conditioning to correct disturbed brainwave patterns. 
In fact, neurofeedback, through factor conditioning, 
simultaneously increases the sensory-motor rhythm of 
references or beta brain waves in specific areas of the 
brain that do not have a good frequency. This conditioning 
causes theta brain waves to decrease in normal areas 
when the frequency of the sensorimotor rhythm or beta is 
increasing. These changes are initially stable for a short 
time, but with practice and training, these changes can be 
made permanent;27,45  Therefore, regulating brain waves 
through neurofeedback may reduce depression and anxiety 
in women with abdominal pain. This method can be 
suggested to people like medication, psychotherapy and 
other therapeutic and relaxing techniques. It is possible to 
offer it to patients in psychological and psychiatric clinics 
along with other treatment methods and even in 
combination with other methods for the individual. This 
study has some limitations according to these points: 1- 
This study was conducted only on women's community and 
studies have shown that there are differences between 
men and women in the field of moods such as anxiety and 
depression, 2- Tools Data collection was self-report 
questionnaires, 3- Participants were clients who could not 
be accessed for follow-up test and 4- This study was a 
cross-sectional study; Therefore, longitudinal studies are 
needed to clarify this method as much as possible; But 
despite these limitations, this study was able to reveal the 
effectiveness of neurofeedback therapy in reducing 
depression and anxiety in women with chronic 
psychosomatic abdominal pain. 
 

REFRENCES 
1. Keefe F J, & Williams D A. A comparison of coping 

strategies in chronic pain patients in different age groups. J 
Geronto 1990; 45(4): 161-165. 

2. Poulin E C, Schlachta C M, & Mamazza J. Early laparoscopy 
to help diagnose acute non-specific abdominal pain. The 
Lancet. 2000; 355(9207): 861-863. 

3. Wyllie, R. Recurrent Abdominal pain of childhood. Behnnan 
RE. Kliegman RM, Jenso HB, editors. 17th edn. Nelson 
Textbook of Pediatrics. Reed Elseiver India Pvt Ltd, 2004; 
1821- 1822. 

4. Long D M, Erickson D, Campbell J, North R. Electrical 
stimulation of the spinal cord and peripheral nerves for pain 
control. Stereo Function Neuro 1981; 44(4): 207-217. 

5. Fleurmond J. Is it all in the head? The Psychological effects 
of chronic pain and the effectiveness of modern therapies. 
Ethn Disease 2005; 15(3): 47-48. 

6. Pincus T, Burton A K, Vogel S, Field A P. A systematic 
review of psychological factors as predictors of 

chronicity/disability in prospective cohorts of low back pain. 
Spine 2002; 27(5): E109-E120. 

7. Turk D C, Monarch E S. Chronic pain. In: Kennedy P, 
Llewelyn S, editors. The Essentials of Clinical Health 
Psychol US: Wiley 2006; 111-134. 

8. Gerrits M M, Van Marwijk, H W, Van Oppen P, Van der 
Horst H, Penninx B W. Longitudinal association between 
pain, and depression and anxiety over four years. J Psych 
Res 2015; 78(1): 64-70. 

9. Stubbs B, Koyanagi A, Thompson T, et al. The epidemiology 
of back pain and its relationship with depression, psychosis, 
anxiety, sleep disturbances, and stress sensitivity: Data from 
43 low-and middle-income countries. General Hospital 
Psych 2016; 43, 63-70. 

10. Feingold D, Brill S, Goor-Aryeh I, Delayahu Y, Lev-Ran S. 
Depression and anxiety among chronic pain patients 
receiving prescription opioids and medical marijuana. J 
Affective Disorder 2017; 218, 1-7. 

11. Fernandez M, Colodro-Conde L, Hartvigsen J. Chronic low 
back pain and the risk of depression or anxiety symptoms: 
insights from a longitudinal twin study. Spine J. 2017.  

12. Van Tulder M, Becker A, Bekkering T, et al. Chapter 3 
European guidelines for the management of acute 
nonspecific low back pain in primary care. Europ Spine J 
2006; 15: s169-s191. 

13. Outcalt S D, Kroenke K, Krebs E E, Chumbler N R, Wu J, Yu 
Z, Bair M J. Chronic pain and comorbid mental health 
conditions: independent associations of posttraumatic stress 
disorder and depression with pain, disability, and quality of 
life. J Behav 2015; 38(3): 535-543. 

14. Barry D T, Cutter C J, Beitel M, Kerns R D, Liong C, 
Schottenfeld R S. Psychiatric Disorders among Patients 
Seeking Treatment for Co-Occurring Chronic Pain and 
Opioid Use Disorder.  Clinic Psych 2016; 77(10):  1413. 

15. Cha DS, Carmona NE, Mansur RB, Lee Y, et al. Pain and 
major depressive disorder: Associations with cognitive 
impairment as measured by the THINC-integrated tool 
(THINC-it). Scand J Pain 2017; 15:  62-67. 

16. Najafian J, Akhavan T A. Comparison of the effect of two 
methods of muscle relaxation and biofeedback relaxation on 
anxiety and stress in patients with mild hypertension. Journal 
of Jahrom School Med Sci 2011; 9 (2): 12-8. 

17. Kouijzer M E, Van Schie H T, De Moor J M, Gerrits B J, 
Buitelaar J K.  Neurofeedback treatment in autism. 
Preliminary findings in behavioral, cognitive, and 
neurophysiological functioning. Res Autism Spectrum 
Disorder 2010; 4(3):  386-399. 

18. Vernon D, Egner T, Cooper N, Compton T, Neilands C, 
Sheri A, Gruzelier, J. The effect of training distinct 
neurofeedback protocols on aspects of cognitive 
performance. International Journal of Psychophysiology, 
2015; 47(1), 75-85. 

19. Hemmati S, Vameghi R, Sajedi F, Gharib M, 
Pourmohammadreza- Tajrishi M, Teymori R. The effect of 
neurofeedback on brain waves in children with autism 
spectrum disorders. Iran Rehabil J, 2016; 14(3), 133-138. 

20. Schwartz M, Andrasik F. Biofeedback: A practitioner's guide. 
New York: Guilford. 2003. 

21. Schwartz M, Andrasik F. Biofeedback: A practitioner's 
guide.4th ed. New York: Guilford. 2005. 

22. Hill RW, Castro E. Healing young brains. The neurofeedback 
solution. Charlottesville, VA: Hampton Roads Publishing 
Company. 2009. 

23. Simkin D R, Thatcher R W, Lubar J. Quantitative EEG and 
neurofeedback in children and adolescents: anxiety 
disorders, depressive disorders, comorbid addiction and 
attention deficit/ hyperactivity disorder and brain injury. Child 
and Adolescent Psychiatric Clinics of North America, 2015; 
23(3): 427-464. 



Evaluating the Effectiveness of Neurofeedback Treatment on Depression, Anxiety, Stress and Abdominal Pain in Patients 

 

   P J M H S  Vol. 16, No.02, FEB  2022   401 

24. Wang SY, Lin IM, Peper E, Chen YT, Tang TC, Yeh YC, 
Tsai Y.C., Chu, C.C., The efficacyof neurofeedback among 
patients with major depressive disorder: preliminary study. 
NeuroRegulation, 2016; 3(3); 127. 

25. Costa M A, Gadea M, Hidalgo V, Pérez V, Sanjuán J. An 
effective Neurofeedback training, with cortisol correlates, in a 
clinical case of anxiety. Universitas Psychologica, 2017; 
15(5). 

26. Hammond D C. Neurofeedback with anxiety and affective 
disorders. Child Adolesc Psych Clinic North Am, 2005; 14(1): 
105- 123. 

27. Hammond D C. What is neurofeedback: An update. J Neuro, 
2011; 15(4): 305-336. 

28. Reiter K, Andersen S B, Carlsson J. Neurofeedback 
treatment and posttraumatic stress disorder: Effectiveness of 
neurofeedback on posttraumatic stress disorder and the 
optimal choice of protocol. J Nerv Mental Dis 2014; 204(2): 
69-77. 

29. Smith P N, Sams M W. Neurofeedback with juvenile 
offenders: A pilot study in the use of QEEG-based and 
analog-based remedial neurofeedback training. J Neuro 
2006; 9(3): 87-99. 

30. Oraki M, Shahmoradi S, Rahmanian M. The effect of 
neurofeedback and combination therapy of 
neurobiofeedback on reducing the symptoms of obsessive-
compulsive disorder: A comparative study. Neuropsych 

Quart, 2015; 1 (2): 86-77. 
31. Sime A. Case study of trigeminal neuralgia using 

neurofeedback and peripheral biofeedback. J Neuro 2004; 
8(1): 59-71. 

32. Rostami R, Salamati P, Yarandi KK, et al. Effects of 
neurofeedback on the short-term memory and continuous 
attention of patients with moderate traumatic brain injury: A 
preliminary randomized controlled clinical trial. Chin J 
Trauma 2017; 1-5. 

33. Narimani M, Rajabi S. The effect of EEG biofeedback on 
reducing depression, anxiety, stress and tempting beliefs in 

people with substance abuse disorders. Addict Res 2011; 6 
(21): 18-7. 

34. Salehian M H, Soleimani N. The effectiveness of 
neurofeedback exercises on competitive anxiety of beginner 
female karatekas, 7th National Student Conference of Sports 
Sciences of Shahid Beheshti University, Iran. 2022. 

35. Demos J N. Getting started with neuro-feedback. Norton & 
company, New York, London. 2015. 

36. Asghari A, Saed F, Dibajnia P. Psychometric properties of 
the Depression Anxiety Stress Scales-21 (DASS-21) in a 
non-clinical Iranian sample. Inter J Psych 2008; 2(2): 82-102. 

37. Rosenfeld J P. An EEG biofeedback protocol for affective 
disorders. Clinical EEG and Neuroscience 2000; 31(1): 7-12. 

38. Lackner N, Unterrainer H F, Skliris D, et al. The 
effectiveness of visual short-time neurofeedback on brain 
activity and clinical characteristics in alcohol use disorders: 
Practical issues and results. Clinic EEG Neurosc, 2016; 
47(3): 188-195. 

39. Walker J, Lawson R, Kozlowski G. Current status of QEEG 
and neurofeedback in the treatment of clinical depression. 
Evans, J. (ed). 2007. 

40. Evans JR. Handbook of Neurofeedback Dynamics and 
Clinical Applications. NY: Haworth Med Press, Bingharnton 
2007; 123-347. 

41. Moore NC. A Review of EEG Biofeedback Treatment of 
Anxiety Disorders. Clinic Electroencephal 2000; 31(1): 1-6. 

42. Fisher CA. Anxiety, depression, and sleep disorders: their 
relationship and reduction with neurotherapy, PhD 
Dissertation in Philosophy. University of North Texas. 2010. 

43. Hammond D C. Neurofeedback treatment of depression with 
the Roshi. J Neuro 2000; 4(2): 45-56. 

44. Monastra V J, Monastra D M, George S. The effects of 
stimulant therapy, EEG biofeedback, and parenting style on 
the primary symptoms of attentiondeficit/ hyperactivity 
disorder. Appl Psychophysiol Biofeed 2002; 27(4): 231-249. 

45. Sterman M B. Physiological origins and functional correlates 
of EEG rhythmic activities: implications for self-regulation. 
Biofeed Self-regul 1996; 21(1): 3-33. 

 
 


