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ABSTRACT 
This study aims at investigating the effect of neurofeedback therapy on the adults' mental health. 

Therefore, 35 people referred to the clinic are selected by convenience sampling and classified into the 
control and experimental groups after implementing the mental health questionnaire. Then, the 

experimental group is put under the neurofeedback therapy for 21 1-hour sessions. The results of analysis 

of variance indicate that the neurofeedback therapy sessions significantly increase the mental health and it 
seems that the neurofeedback therapy is the appropriate treatment for enhancing the adults' mental health.  
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INTRODUCTION  
During the twentieth century, the industrial revolution and the rapid development of urbanization and the 

emergence of new lifestyles have had the inverse effect on the human mental health. Obviously, the 
today's human is suffering from mental disorders and illnesses more than any other time (Foruzan, 2011). 

The past experiences indicate that most of the non-communicable diseases and mental disorders in 

developing and developed countries are resulted from the factors which are created by human and he is 
caught by it, so that the human has built the tool for his destruction by himself (Dehghani, 2007). The 

mental illnesses occur when the brain waves (or a part of brain) of our activities and behavior are in an 

unusual direction or when the brain does not work properly and its one or more functions are disrupted. 

These functions significantly impair the individual life; in other words, the person has the mental disorder 
or illness (Rostami, 2010). The mental health is as important as the physical health; we should only 

identify the new therapies and proper functions of each one and make the use of them (Shahidi, 2008). 

The mental health is an aspect of overall concept of health. The human efficacy in individual and social 
issues is significantly achieved by his emotional experiences and his adaption with events (Bakhshayesh, 

2011). Most of the people do not have the efficiency in accordance with these conditions and their 

sufferance from this issue reduces their performance, thus they have lower rates of mental health than 

others and show the reactions such as aggression, anxiety, obsessions, mental illnesses, depression, 
addiction, etc, which all have roots in human outside and inside (Rezayi, 2008). Furthermore, the mental 

health includes the subscales (social function, physical symptoms, anxiety, insomnia and depression) and 

several methods are done for improving the mental health in treatment such as the psychological therapy 
and pharmacotherapy; the neurofeedback therapy is taken into account as the quantitative brain wave 

graph by computer technology development (Sterman and Enger, 2008). The neurofeedback is a new 

therapy under which the person learns how to treat his disease without medication and adverse effects of 
drugs (Orlando, 2007). In this treatment the patient is as a student, the therapist as the teacher, the 

neurofeedback as the training tool, and the clinic as the training class (Nosrat-Abadi, 2008). During the 

training sessions, the patient learns how to overcome the disease by modifying the brain waves and since 

he learns the procedure during the sessions, he will never forget it, and the recovery is achieved for longer 
time and the patient maybe get rid of disease treated by neurofeedback (Gallan, 2007). The neurofeedback 

science is established based on the brain electrical changes, so that the intercellular electrical exchanges 

create the electric fields which are recorded by Electroencephalograph. In some diseases of nervous 
system, the electric activity of brain is locally changed in a specific area of brain cortex and may become 

more or less; for instance, in the SMR wave in brain cortex is studied in aggressive people (Wilsoun, 

2009). Therefore, according to the cases above and because the aim of ant society is the improvement of 
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mental health in individuals, this study is conducted with the aim at investigating the effect of 

neurofeedback training on the adults' mental health. It is hoped that this research will be able to help 

people in line with the objective of their community.  
 

MATERIALS AND METHODS  

Statistical Population, Sample and Sampling Method 
This study has the quasi-experimental type with pre and post-test method with control group. The target 

population includes the adult men and women attending the clinic of counseling. From this population, 35 

subjects are selected as the samples by random sampling and classified into the experimental and waiting 

groups.  

Tools 
Mental health questionnaire: This questionnaire is a self-report based screening questionnaire utilized in 

clinics with the aim at tracing those who have mental disorders and pays attention to two main categories 
of phenomena including the individual inability to have a (healthy) action and emergence of new 

phenomena with disabling nature (Goldberg and Hiller, 1979). The 28-item form of General Health 

Questionnaire (GHQ-28) has the advantage of being designed for all population individuals. This 
questionnaire has 4 subscales including 1-Scale of physical symptoms (physical symptoms), 2-Symptoms 

of anxiety and sleep disorders (anxiety and insomnia), 3- Social function, 4-Scale of depression 

symptoms. According to the statistical analyses, despite the fact that the target factor in each subscale 

constitutes 0.59 of its variance, 4 sub-scales are not significantly independent of each other. The degree of 
correlation between subscales is less than the degree of correlation between each overall and sub-scale. 

The correlation of subscales indicates the existence of a general factor. The general factor constitutes 0.32 

of the whole variance in28 items of General Health Questionnaire. These studies are meta-analyzed to 
estimate the validity of general health test and the results indicate that the average sensitivity of 

questionnaire (GHQ-28) is equal to0.84 (from0.77 to 0.89) and the average of its feature is equal to 0.82 

(from0.78 to 0.85). To evaluate the reliability of general health test according to Goldberg (1989) the 

investigation of internal consistency through Cronbach's alpha coefficient is the most appropriate method. 
Based on the review of conducted studies, conducted by both retest test and measurement of Cronbach's 

alpha coefficient, Goldberg has reported the high and acceptable level of reliability. Yaghoubi (1996) has 

validated the general health test on 625 residents in urban and rural areas of Sowme'eh Sara by simple 
Likert scoring method and reported the sensitivity and specificity of this test equal to 86.5 and 0.82, 

respectively, in the best score of shear point.  

Implementation Method 
After the random classification of participants, the mental health test was done on 15 out of 35 people 

attending the counseling center and demanding the recovery of their mental health with high scores after 

evaluation and they were selected as the experimental group and trained. 15 individuals in clinic waiting 

list did not receive such this training. The experiment was done in 20 sessions for 2 months and exposure 
to independent variable in 3 sessions of 30 minutes per week. The treatment method is presented in the 

following table.  

 

Table 1: Neurofeedback therapy schedule 

The subject sits on a comfortable chair in a quiet room and two electrodes are connected to his head and 

an electrode to his ear. The protocol treatment for mental health is at scale of physical signs and social 

function (C3-C4) and has 3 different frequency bands including Delta Theta (1-8), SMR (12-15), high 
beta (19-31), and SMRj is strengthened and High beta and Delta Theta suppressed for 15 minutes. 

Furthermore, for the scale of anxiety and insomnia (PZ) at three different frequency bands of Delta Theta 

(2-7) and Alpha (8-12) and High Beta (19-31), only the alpha is strengthened and delta Theta and High 
Beta are suppressed for 10 minutes. For scale of depressive symptoms (F3) at three different bands of 

theta (4-8), beta (15-18) and high beta (22-26), the beta is strengthened, theta and high beta suppressed for 

10 minutes. 3 audio and video programs are presented and a short break considered. In the case that the 
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authorities put the strengthened band above the threshold in 100% of cases and two successive attempts, 

the threshold becomes harder and the waves are strengthened in the first and third columnby20%.  

The visual feedback is offered in the forms of different programs and games, like the game in which the 
authorities are asked to sail the central boat ahead of other two boats in order to win. The central boat is 

SMR and two other boats are related to three waves of Delta Theta and beta 2. No strengthening is done 

in this task and only the suppression is done. This training lasts for 10 minutes.  

The animation is the next program which is selected based on the individual choice. There are three 
columns. The first and third columns are associated with Delta Theta waves and Beta 2 of inhibiting 

waves until the threshold of 0.20, and the central wave is until 100% meaning without reward and 

strengthening. The more the person in higher calmness, the more the image becomes larger and rewarded 
until the difficulty threshold 2. In this task, the suppression is only done and no strengthening is 

performed; this lasts for15 minutes.  

The next program was audio in which the person only hears the sound of ocean and thinks about the past 
bitter experience, idea of life inspiration, and the solutions for problem solving while listening. This task 

performs only the suppression with no strengthening. Whenever the person becomes drowsy, the alarm 

alerts him to be conscious. This training lasts for 15 minutes and performed after completing the post-test 

sessions on both experimental and control groups. The results were statistically analyzed. 

 

RESULTS AND DISCUSSION  

Results  
Table 2 represents the descriptive findings of mental health components in both experimental and control 

groups.  

 

Table 2: Statistical description of mental health test scores separated in two groups 

Group Variables No. Pre-test Post-test 

Mean Standard 

deviation 

Mean Standard 

deviation 

Experimental Physical symptoms 15 17.4 2.89 14 4.44 
Anxiety and insomnia 15 15.7 3.90 12 3.99 

Social function 15 13.6 4.3 12.46 5 

Depression 15 14.8 4.4 11.56 5.8 
Control Physical symptoms 15 60.86 16.83 58.66 15.6 

Anxiety and insomnia 15 15.46 5.03 14.4 3.9 

Social function 15 13.56 6 13.26 5.5 
Depression 15 14.94 4.9 14.4 4.77 

 

As shown in Table 2, the obtained results indicate that the experimental group is changed in posttest 

compared to the pre-test, thus we initially investigate the hypotheses of analysis of covariance for 
evaluating the significance of this change and doing this analysis.  

 

Table 3: Summary of analysis of covariance for pretest of physical symptoms 

Source of changes Sum of 

squares 

Degrees of 

freedom 

Mean square F P 

Training course 78.13 1 78.13 4.6 0.48 

Error 694.7 41 16.99 - - 
Sum 9576 44 - - - 

 

The data contained in Table indicates that calculated F is equal to 4.6 and it is higher than the F of table 

with degrees of freedom 1 and 41 and the significance level of 0.05. Therefore, the null hypothesis 
indicating the lack of difference is rejected and the alternative hypothesis accepted. Thus, it can be 
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claimed that the neurofeedback therapy in adults can reduce the disorders for physical symptoms at the 

confidence level of 0.95. The data in table indicates that the mean score of pre-treatment physical 

symptoms (equal to 17.4) has been significantly reduced compared to the post-treatment (14). 

 

Table 4: Summary of analysis of covariance for post-test of anxiety and insomnia 

Source changes Sum of squares Degrees of 

freedom 

Mean square F P 

Training course 49.47 1 49.47 7.69 0.01 

Error 173.5 27 6.42 - - 

Sum 5676 30 - - - 

 
The data in the table indicates that the calculated F is equal to 7.69 and is lower than the F of table with 

degrees of freedom equal to 1 and 27 and the significance level of 0.01. Therefore, the null hypothesis 

based on the lack of difference is accepted. Thus, the utilization of neurofeedback therapy reduces the 
anxiety and insomnia in adults. The results of table for mean comparison also indicate the significant 

reduction for mean score of anxiety and insomnia in pre-test (15.71) compared to the post-test (12). 

 

Table 5: Summary of analysis of covariance for post-test of social function 

Source changes Sum of squares Degrees of 

freedom 

Mean square F P 

Training course 4.8 1 4.8 0.318 0.577 
Error 407.49 27 15.09 - - 

Sum 5750 30 - - - 

 

The data in the table indicates that the calculated F is equal to 0.318 and is lower than the F of table with 
degrees of freedom equal to 1 and 27 and the significance level of 0.05. Therefore, the null hypothesis 

based on the lack of difference is accepted. Thus, the utilization of neurofeedback therapy shows no 

significant effect on the social function in adults. The results of table for mean comparison also indicate 
no significant reduction for the mean score of social function in pre-test (13.6) compared to the post-test 

(12.46). 

 

Table 6: Summary of analysis of covariance for post-test of depression 

Source changes Sum of squares Degrees of 

freedom 

Mean square F P 

Training course 134.86 1 134.86 17.23 0.009 

Error 465.27 27 17.23 - - 
Sum 5140 30 - - - 

 

The data in the table indicates that the calculated F is equal to 17.23 and is higher than the F of table with 
degrees of freedom equal to 1 and 27 and the significance level of 0.01. Therefore, the null hypothesis 

based on the lack of difference is rejected and the alternative hypothesis accepted. Thus, it can be claimed 

that the utilization of neurofeedback therapy reduces the depression with confidence of 0.99. The results 

of table for mean comparison also indicate the significant reduction for the mean score of depression in 
pre-test (14.8) compared to the post-test (11.56).  

Discussion 
Based on the obtained findings, the results of this study indicate that the significant effect of 
neurofeedback on reduction of physical symptoms, anxiety and insomnia and depression, but no 

significant effect on the improvement of social function. These findings are consistent with the results of 

research by Fahini (2003), Younesi and Beirami (2011), Besharat (2011), Raymond et al., (2006), and 
Enger (2005). Like the physical health, the mental health doe not merely refer to the lack of disease or 
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problems. The mental health refers to both emotional and mental states; in other words, both emotions 

and thoughts. The emotional health usually refers to the individual feelings and nature of his morale. The 

people with emotional health are connected to their inner feelings and moods and are able to acknowledge 
their existence or show them. Therefore, the mental health describes the individual ability to understand 

the facts as they are, and respond to its challenges and adopt the wise policies and practices for living. 

The person with mental health does not avoid the life pressures, but seeks to understand, accept and 
overcome them by reactions to these factors, so that there will be the possibility of life continuity. 

However, since the mental health consists of subscales, namely, the physical symptoms, anxiety and 

insomnia, social function, and depression, and the neurofeedback has been able to improve the status of 

physical symptoms, anxiety and insomnia, and depression, it can be concluded that this treatment has 
been very effective in increasing the mental health.  

The new type of this therapy and its technological type as well as its diversity have increased the 

individual desire to continue the therapy sessions and also increased the individual motivation. During 
this therapy, it has been sought to control the factors which are likely to interfere with neurofeedback such 

as the contacting the therapist, new games and movies associated with the therapist. The results of this 

study indicate the effectiveness of neurofeedback therapy on enhancing the mental health. This therapy 
can be utilized as a new method in treating the diseases without concerning about the complications of 

drugs and relapse of disease. 
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