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Abstract  
Background and Objective: Binaural beats are important because these methods are non-invasive intervention meth-

ods on sleep. The aim of this study was to investigate the effectiveness of brainwave entrainment via binaural beats on 

the improvement of sleep disorders. 

Materials and Methods: An experimental method with pre-test and post-test design was adopted to fulfill the purpose 

of the present study. The population of the study included all the people aged 20 to 40 years who referred to psychiatric 

clinics due to insomnia in Tehran, Iran, in 2019. Among this population, a sample size of 24 people was selected using 

convenience sampling and randomly divided into experimental and control groups (12 people in each group). The Pitts-

burgh Sleep Quality Index (PSQI) and the Insomnia Severity Index (ISI) were used to collect the required data. An au-

ral synchronizer was also used as an intervention in the experimental group. Analysis of covariance (ANCOVA) was 

used to analyze the hypotheses. 

Results: The mean age of the participants in the experimental and control groups was 29.5 and 33.0 years, respectively. 

The calculated effect size of this treatment was 0.46 for sleep quality and 0.43 for the insomnia. Further, the findings 

showed that synchronization through binaural beats had the greatest effect on the sleep latency component of PSQI. 

Conclusion: Synchronization of brain waves by binaural beats had a significant effect on improving the total score of 

sleep quality and insomnia. 
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Introduction
1
 

Sleep as one of the most vital requirements of 

the human brain plays an important role in brain 

development (1). More specifically, it is one of 

the most significant mental functions which plays 

a kind of soothing role coping with daily prob-

lems (2). Despite the fact that sleep is important in 

terms of maintaining physical and cognitive func-

tions in daily life, the imposed psychological 

stress by modern life has overshadowed the quali-
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ty of sleep and increased the sleep disorders (3). 

Sleep disorders are untidiness in the order, quanti-

ty, and quality of sleep that can lead to impair-

ments and defects in a person's daily functioning 

(4). Sleep disorders may disrupt the normal order 

of physiological sleep for many reasons and cause 

complications such as fatigue, tiredness, irritabil-

ity, decreased physical and mental abilities, de-

creased concentration, headaches, etc. Each of 

these deficiencies can have many negative effects 

on the process of healthy, active, and constructive 

life (5). Hence, the sleep problems require a varie-

ty of treatments. 

One of the techniques to change the activity 

level of brainwaves during sleep is to synchronize 
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them. Brainwave entrainment refers to all the 

techniques and methods that generate specific 

brainwave frequency in a person's brain by creat-

ing rhythmic sensory stimuli (6). The most im-

portant sensory stimuli used to synchronize the 

brainwaves are auditory and visual stimuli which 

are induced in the brain by providing a rhythmic 

light or sound stimulus with the desired excitation 

frequency (7). Therefore, one solution to this 

problem is to induce sleep using an auditory stim-

ulus. When we listen to the simultaneous beats of 

two people in each ear, synchronization of the two 

phones occurs, which induces brain signals at a 

specific frequency (8). However, listening to this 

auditory stimulus to induce sleep is uncomforta-

ble. To overcome this problem, one can use the 

sense of calm caused by the perceptual phenome-

non of the automatic sensitive peak reaction. 

For example, in the method of synchronizing 

binaural beats, which is one of the techniques of 

auditory synchronization of brain waves, an audi-

tory illusion is caused by listening to two tons of 

slightly different frequency, one in each ear. The 

difference in frequencies creates the illusion of a 

third sound - a rhythmic beat (9). For this purpose, 

it is necessary to listen to these sounds in stereo 

and with headphones (10). The most important 

sensory stimuli used in this technique are visual 

and auditory stimuli of which auditory stimuli 

have a wider variety and application. More than 

half of the frequencies of brain waves are below 

the auditory threshold. Thus, this synchronization 

has to be applied, and one of the most effective 

ways to synchronize is to do it through the ears 

with headphones (11). In general, brainwave syn-

chronization techniques are considered non-

invasive interventions (12). 

One of the neurological methods for studying 

sleep disorders is brainwave assessment during 

sleep. In addition to the parameters related to the 

rhythm of activity/inactivity, the motion-recording 

device with the ability to record brain activity has 

the ability to measure the different stages of sleep 

by using leads connected to the head (13). The 

sleep mechanism is managed and processed by the 

brain and has steps that can be recorded by elec-

troencephalography (EEG) device. Brainwave 

analysis shows that sleep consists of four stages: 

The three stages (N1-3) include non-rapid eye 

movement sleep (NREM), and the fourth is the 

rapid eye movement (REM) stage, in which sleep 

is accompanied by rapid eye movements and 

dreams (14). It is usually difficult to wake up a 

sleeping person during stage 3 of NREM. Howev-

er, he/she may wake up to a personal stimulus, 

such as hearing a familiar name. But an imperson-

al disturbance such as a loud noise cannot wake 

him up (15). 

Much research has been done on the relation-

ship between brain waves, relaxation, and sleep 

states (16-18). Research has shown that the pro-

posed auditory stimuli can generate the brain 

waves needed for sleep. While at the same time, it 

keeps the person in a calm psychological state. 

This technology provides a convenient and im-

portant opportunity to develop a new method to 

increase sleep quality (19). Research also shows 

that relaxed mental states with an enjoyable trance 

in which the person is not anxious often occur at 

the same time as interstitial sounds, which is one 

of the main treatment protocols in the treatment of 

sleep disorders (20). In this regard, Alipour et al. 

in a study investigated the effectiveness of syn-

chronization of brain waves by binaural beats in 

reducing anxiety. Their findings showed that the 

synchronization of brain waves by this method led 

to a significant reduction in anxiety (21). 

 Given the issues raised and the harmful effects 

of insomnia, the correct measures to reduce or 

eliminate these complications will be a step to-

wards improving people's sleep. In this regard, we 

tried to find out whether the methods of synchro-

nizing brain waves by binaural beats affect the 

quality of sleep. So far, no research has been con-

ducted in Iran on the effect of brainwave entrain-

ment by binaural beats on the sleep quality. 

Therefore, the aim of this study was to investigate 

the effectiveness of brainwave entrainment by 

binaural beats on the sleep quality. 

Materials and Methods 

This study aimed to investigate the effect of 
0.5-Hz binaural beat on 174-Hz carrier tone on 
sleep stages by delivering binaural beat stimulus 
to participants in experimental group in a three-
week treatment (Figure 1). Quantitative EEG 
(QEEG) and biofeedback parameters were utilized 
to score sleep. 

The population of the study included all the 

people who referred to psychiatric clinics due to 

insomnia in Tehran, Iran, in 2019. Among this 

population, a sample size of 24 people was select-

ed using convenience sampling and randomly  

divided into experimental and control groups  
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(12 people in each group). Because random sam-

pling is not possible in the experimental work, the 

available sampling method was used; and for this 

reason, the population of 20 to 40 years was se-

lected for the study because our goal was to study 

young people. Among those referred to psychiatric 

clinics for sleep disorders, people with insomnia, 

people who scored 5 or higher in the Pittsburgh 

Sleep Quality Index (PSQI), and those who had 

poor sleep quality were screened and then random-

ly divided into experimental and control groups. 

 

 
Figure 1. A 0.5-Hz binaural beat on a 174-Hz carrier 

tone generated in the brain 

 

In a three-week treatment, the experimental 

group underwent binaural beats brainwave syn-

chronization exercises tuned to the delta wave 

each night before going to bed, by two head-

phones. At the end of the sessions, the partici-

pants’ sleep quality once again was assessed by a 

sleep quality and insomnia questionnaire and 

compared with the control group. The experi-

mental procedures are shown in figure 2. 

Written consent was obtained from all study 

participants and Ethical committee of Payame 

Noor University approved the study protocol. 

Binaural beat stimulus: The stimulus used in 

this study was a 0.5-Hz binaural beat on a 174-Hz 

carrier tone, which was specifically generated for 

the experiment (Figure 1). 

Participants: Twenty-four healthy participants 

with an average age of 31.25 years were included 

in this study (3 men and 21 women). The study 

population consisted of men and women aged  

20 to 40 years who referred to psychiatric clinics 

in Tehran in 2019. The age distribution of the 

population ranged from a minimum of 23 years to 

a maximum of 37 years, of which 15% were men 

and 85% were women. 

The participants were randomly divided into 

two groups, experimental and control groups. The 

purpose of this study and the experimental proce-

dures were explained to all participants before 

participation, but participants were blinded to the 

details of the stimulus and group allocation. The 

experimental group was composed of 12 partici-

pants, while the control group was composed of  

8 participants. However, four participants of the 

control group could not complete the protocol 

because of a personal issue unrelated to the con-

trol procedures, and therefore, they were excluded 

from the study. 

In this study, the PSQI, developed by Buysse 

et al. at the Pittsburgh Psychiatric Institute, was 

used to assess sleep quality (22). Regarding the 

validity and reliability of the PSQI, Buysse et al. 

obtained the internal consistency of the question-

naire using Cronbach's alpha of about 0.83 (22). 

In the Iranian version of this questionnaire, the 

validity was 0.86 and the reliability was 0.89 (23). 

Moreover, in another study, the reliability of the 

questionnaire was 0.46 by Cronbach's alpha 

method and 0.52 by halving method (24). 

 

 

Figure 2. Experimental procedures: Performance procedures and duration 
 

Experimental groups Control groups 

The experimental group underwent binaural beats brainwave synchronization exercises tuned  

to the delta wave each night before going to bed 

Performed while trying to fall asleep Done with hands free two phones Sound was set to minimum hearing 

This procedures Performed in a three-week treatment 

It started at 3.9 Hz and went up to 0.5 Hz in five minutes and continued for 40 minutes at the same frequency 
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In addition to the PSQI, the present study used 

the Insomnia Severity Index (ISI) (25) to assess  

insomnia, which is a brief self-assessment tool that 

measures a patient's perception of insomnia. ISI in-

cludes seven items that include difficulty in starting 

sleep and problems with sleep continuity (waking up 

at night and suddenly waking). Higher scores  

indicate more insomnia. In Bastien et al. study (26) 

concerning the content validity, factor analysis led to 

three factors that were experimentally named sleep 

effect, sleep intensity, and sleep satisfaction. These 

findings provided empirical support for the content 

validity of the ISI and, in general, indicated that the-

se components were the main diagnostic criteria for 

insomnia (26). Univariate and multivariate analysis 

of covariance (ANCOVA) using SPSS software 

(version 23, IBM Corporation, Armonk, NY, USA) 

was used to analyze the data. 

Results 

The demographic characteristics of the sub-

jects are presented in table 1.  

 
Table 1. Demographic characteristics of the study subjects 

Parameters Experimental  

group 

Control  

group 

Age (year)  29.50 ± 6.21 33.00 ± 5.68 

Gender   

Men  2 (16.66)  1 (12.50)  

Women  10 (83.34)  7 (87.50)  

Education   

Doctoral degree 2 (16.0) 0 (0) 

Master’s degree 4 (33.0) 4 (50.0) 

Bachelor’s degree 5 (41.0) 1 (12.0) 

Associate degree 1 (8.0) 1 (12.0) 

Diploma 0 (0) 2 (25.0) 
Data are presented as mean ± standard deviation (SD) or number (%) 

 

Given the analyses, the demographic charac-

teristics of the participants of the two groups had 

no significant difference. The mean age of the 

experimental and control groups was 29.5 and 

33.0 years, respectively. 

According to table 2, the average sleep quality 

pre-tests of the experimental and control groups 

were almost equal, but in the post-test phase, the 

average sleep quality disorders of the experi-

mental group had a decrease from 10 to 7. Be-

sides, the mean ISI of the experimental group de-

creased from 15.58 to 11.34. To compare these 

values statistically, ANCOVA was used. 

Table 2 presents the mean and standard devia-

tion (SD) of the scores of sleep quality and in-

somnia and biological factors in the experimental 

and control groups in the pre-test and post-test. 

Before performing the ANCOVA, the assump-

tions of using this test were tested. First, the nor-

mal distribution of data was examined using Kol-

mogorov-Smirnov and Shapiro-Wilk tests. Ac-

cording to the results of both tests, the data of 

both variables of sleep quality and insomnia had a 

normal distribution in both groups. Another prem-

ise of the ANCOVA is the homogeneity of the 

variances of the groups. This means that the vari-

ance of the errors of the tested groups is the same. 

If the significance level is more than 0.05, the 

homogeneity of the variance of the groups can be 

confirmed. As the results of Levene's test in table 

3 show, the significance level was more than 0.05; 

therefore, the assumption of homogeneity of vari-

ance in this study was established. Another prem-

ise of ANCOVA is the homogeneity of the regres-

sion line slope. This means that the interaction 

between the independent variable and the covari-

ance variable (pre-test) should not be significant, 

or in other words, the significance level should be 

greater than 0.05 to confirm that the regression 

slope of the dependent variables is homogeneous 

at different levels of the independent variable.  

In this study, according to the results of table 3, 

the significance level of all types of disorders was 

more than 0.05. 

 
Table 2. Mean and standard deviation (SD) of research variables in experimental and control groups 

Variables  Pre-test Post-test 
Mean ± SD P-value Mean ± SD P-value 

Sleep quality 
Experimental 10.25 ± 3.22 0.11 7.01 ± 2.52 0.20 

Control 10.08 ± 3.57 0.11 9.33 ± 3.31 0.21 

Insomnia 
Experimental 15.58 ± 6.02 0.21 11.34 ± 5.22 0.20 

Control 12.25 ± 6.36 0.20 13.25 ± 6.78 0.22 

Breath 
Experimental 14.88 ± 0.95 0.20 12.44 ± 1.82 0.19 

Control 12.26 ± 1.31 0.09 13.14 ± 1.16 0.20 

Skin temperature 
Experimental 32.12 ± 2.69 0.26 34.88 ± 1.15 0.30 

Control 28.60 ± 5.66 0.10 32.42 ± 2.91 0.09 

Skin conductivity 
Experimental 0.91 ± 0.56 0.11 0.84 ± 0.52 0.20 

Control 1.89 ± 0.69 0.08 1.78 ± 0.99 0.22 
SD: Standard deviation  
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Table 3. Results of homogeneity of regression slope and Levene's test results 
Variables Results of homogeneity of regression slope Levene's test results 

F P-value F P-value 

Subjective sleep quality 0.56 0.55 0.15 0.70 
Sleep latency 1.25 0.12 0.16 0.71 
Sleep duration 0.83 0.95 2.19 0.15 
Sleep efficiency 0.95 0.87 1.32 0.26 
Sleep disturbances 0.44 0.42 2.54 0.06 
Use of sleep medications 0.19 0.93 1.62 0.09 
Daytime dysfunction 0.27 0.80 0.01 0.91 
Total sleep quality 0.18 0.98 0.27 0.60 
Insomnia 23.62 0.43 0.55 0.56 
Breath 7.48 0.15 2.85 0.08 
Skin temperature 14.19 0.11 1.66 0.12 
Skin conductivity 0.46 0.93 1.75 0.20 

 

Therefore, the assumption of homogeneity of 
the regression line slope was established. To use 

the ANCOVA, its assumptions such as normality, 
linearity, homogeneity of regression slopes, and 

homogeneity of variances must be established. The 
results showed that these assumptions were valid. 

As the results of the ANCOVA in table 4 
shows, there was no significant difference in the 

variance of the variables between the two groups 
and the assumption of equality of variance was 

observed. Besides, the homogeneity of the regres-
sion slope of the research variables was observed 

in table 3. Based on this, it was possible to per-
form ANCOVA. ANCOVA is the most appropri-

ate statistical test for pre-test and post-test design 

of two groups, and whenever we want to eliminate 
the effect of intervening variables in statistical 

methods in order to obtain more accurate results, 
ANCOVA is used (in this method, both statistical 

control and variance are used). Therefore, in this 
study, ANCOVA was used to control the effects 

of pre-test. In addition, multivariate ANCOVA 
(MANCOVA) was performed on the research  

variables to compare the results of the two stages 
of pre-test and post-test. 

To test the hypothesis of the effectiveness of 
binaural beats on sleep quality disorders,  

ANCOVA was used and the summary of results 
are reported in table 4. 

The results indicated that binaural beats sign-

ificantly affected the variety of sleep quality 
components as subjective sleep quality with an 

effect factor of 0.36% and a difference ratio of  
F = 9.72 at the level of 0.005. Moreover, sleep 

latency with an effect factor of 0.56% and a dif-
ference ratio of F = 23.92 at the level of 0.001, 

sleep duration with an effect factor of 0.33% and 
a ratio of F = 10.78 at the level of 0.004, sleep 

disturbances with an effect factor of 0.21% and 
ratio of F = 4.22 at the level of 0.02, use of sleep 

medications with a coefficient effect of  
0.69% and a ratio of F = 46.98 at the level of 

0.0001, daily dysfunction with a coefficient  
effect of 0.32% and a ratio of F = 10.08 at the 

level of 0.005, and finally, the total score of 

sleep quality with a coefficient effect of 0.46% 
and a ratio of F = 17.91 at the level of 0.0001 

were significant, while binaural beats did not 
have a significant effect only on the component 

of sleep efficiency (P = 0.070, F = 3.53). There-
fore, based on the significance of the majority of 

components, due to the smaller significance level 
of 0.05, it can be concluded that there was a sig-

nificant difference between the post-test scores 
of the experimental and control groups in various 

sleep quality components, which was rejected 
with 95% confidence.  

Further, ANCOVA was used to test the hypoth-
esis of the effectiveness of binaural beats on in-

somnia, the results of which are reported in table 5. 

 
Table 4. Results of analysis of covariance (ANCOVA) to investigate the effect of binaural beats on sleep quality 

Variables Sum of squares df Mean square F P-value Eta squared 

Subjective sleep quality 4.29 1 4.29 9.72 0.005 0.36 
Sleep latency 8.52 1 8.52 23.92 < 0.001 0.56 
Sleep duration 6.72 1 6.72 10.78 0.004 0.33 
Sleep efficiency 1.03 1 1.03 3.53 0.070 0.14 
Sleep disturbances 3.82 1 3.82 4.22 0.020 0.21 
Use of sleep medications 6.85 1 6.85 46.97 < 0.001 0.69 
Daytime dysfunction 5.73 1 5.73 10.08 0.005 0.32 
Total sleep quality score 87.79 1 87.79 17.91 < 0.001 0.46 

Df: Degree of freedom 
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Table 5. Results of analysis of covariance (ANCOVA) to investigate the effect of binaural beats on insomnia 
Variables Sum of squares df Mean square F P-value Eta squared 

Insomnia 351.91 1 353.91 16.40 0.001 0.43 
Error 453.01 21 21.57 - - - 

Df: Degree of freedom 

 
As can be seen in table 5, the results of  

ANCOVA showed that after controlling the effect 
of pre-test, binaural beats on insomnia had a  
significant effect at the level of 0.001, with a dif-
ference ratio of F = 16.40, and the effect size was 
0.43. Therefore, due to the fact that the signifi-
cance level was less than 0.05, it can be concluded 
that there was a significant difference between the 
experimental and control groups in the insomnia 
variable, which was rejected with 95% confidence 
of the null hypothesis and the second hypothesis 
of the research was confirmed. 

To test the hypothesis of the effectiveness of 

binaural beats on biological factors, ANCOVA 

was used and the summary of results is reported in 

table 6. 

The results indicated that binaural beats signif-

icantly affected the variety of biological factors 

such as breath with an effect factor of 0.44% and 

a difference ratio of F = 17.02 at the level of 

0.001. Also, skin temperature with an effect factor 

of 0.20% with a difference ratio of F = 5.21 at the 

level of 0.02, skin temperature with an effect fac-

tor of 0.29% and a ratio of F = 7.85 at the level of 

0.01. Therefore, based on the significance of the 

majority of components, due to the smaller signif-

icance level of 0.05, it can be concluded that there 

was a significant difference between the post-test 

scores of the experimental and control groups in 

various biological factors, which was rejected 

with 95% confidence.  

Discussion 

As reported in table 4, the results of ANCOVA 

in order to evaluate the effectiveness of binaural 

beats on sleep quality showed a significant effect 

of this treatment on improving sleep quality in the 

experimental group after removing the pre-test 

effect. Based on this, the effectiveness of this in-

tervention on sleep quality was shown and it can 

be said that synchronization of binaural beats has 

a significant effect on reducing the score of sleep 

quality components, which include subjective 

sleep quality, sleep latency, sleep duration, sleep 

efficiency, sleep disorders, sleep medications, and 

daily dysfunction. Comparing the results of the 

present study with the findings of others, it can be 

said that this finding is somewhat consistent with 

the results of previous studies such as Lee et al. 

(12), Jirakittayakorn and Wongsawat (27), and 

Valizadeh et al. (28). For example, Lee et al. in a 

study entitled “Possible effects of combining aural 

synchronization with automatic sensory response 

stimuli to induce sleep” concluded that a combi-

nation of a 30:60 dB ratio of aural synchroniza-

tion stimulated a balanced response to induce the-

ta sleep and better mental stability (12). The re-

sults of their study showed that hybrid stimuli re-

tained the benefits of using synchronization of 

binaural beats and solved the problem of short-

term outcomes of using balanced response stimuli 

that include short-term psychological self-reports. 

Their findings showed that the proposed auditory 

stimuli could generate the brain waves needed for 

sleep, while at the same time, it keeps the person 

in a calm psychological state. This technology 

provides an important opportunity to develop a 

new way to improve sleep quality. Moreover,  

Valizadeh et al. in a study entitled “comparing the 

effects of reflexology and footbath on sleep quali-

ty in the elderly: a controlled clinical trial” inves-

tigated the effect of biofeedback on improving the 

quality of sleep in the elderly using the PSQI. 

They showed that there was a statistically signifi-

cant difference in all components of the PSQI in 

the post-intervention stage by reflexology. They 

concluded that reflexology could be used as an 

easy and safe intervention to improve the quality of 

sleep in the elderly, especially problems with the 

onset of sleep and the duration of sleep (28). 

 
Table 6. Results of analysis of covariance (ANCOVA) to investigate the effect of  

binaural beats on biological factors 
Variables Sum of squares df Mean square F P-value Eta squared 

Breath 23.12 1 23.12 17.02 < 0.01 0.44 

Skin temperature 9.09 1 9.09 5.21 0.02 0.20 

Skin conductivity 8.76 1 8.76 7.85 0.01 0.29 
Df: Degree of freedom 
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Explaining the effect of binaural beats on sleep 

quality, it can be argued that when simultaneously 

focusing on two-tone beats in each ear, two ears 

are synchronized to induce brain signals at a spe-

cific frequency. 

On the other hand, the findings of the present 

study are inconsistent with the results of previous 

studies such as Bang et al. (16), which found that 

synchronization of binaural beats and music did not 

significantly improve sleep disorders more than 

music alone, but could alter brain activity toward 

increasing daily alertness in subclinical insomnia, 

which should be tested in a clinical population. 

In explaining the inconsistency of the findings 

of the present study with the results of the above 

study, it can be argued that semi-clinical disorders 

in their research community may not have deter-

mined the effectiveness of binaural beats. Because 

when a person has neither a disorder nor a weak 

disorder, the obtained results through this tech-

nique might not be reliable enough. In most of the 

studies, the researchers have suggested that this 

technique should be tested in a clinical popula-

tion. Further, in explaining the difference between 

the results, it can be said that their research has 

combined synchronization of binaural beats and 

music. There may be an interaction between two 

types of synchronization techniques between two 

phones and simple music, which reduces the ef-

fectiveness of the intervention on sleep quality in 

the Bang et al.’s study. Because they have sug-

gested that it is uncomfortable to listen to induc-

tion of sleep because of this auditory stimulus. To 

overcome this problem, we can use the feeling of 

calm and relaxation caused by the perceptual phe-

nomenon of the automatic sensitive peak reaction. 

The hypothesis of the effectiveness of binaural 

beats on insomnia was also confirmed. Besides, 

according to the results reported in table 5, it was 

found that the results of ANCOVA showed that 

after removing the pre-test effect, binaural beats 

had a significant effect on insomnia. Therefore, 

based on this result, it can be said that the second 

hypothesis of the research was also confirmed. 

This finding is consistent with the results of 

Bang et al. (16) who showed that the severity of 

insomnia in both groups receiving synchroniza-

tion of binaural beats and music reduced. In addi-

tion, the EEG wave analysis of this effect to re-

duce sleep and wake problems for the recipient 

group was much stronger than the effect for the 

recipient group of music alone. They concluded 

that binaural beats synchronization significantly 

improved sleep disorders, and could alter brain ac-

tivity toward increased daily alertness in subclini-

cal insomnia, which should be tested in a clinical 

population. Moreover, the findings of the present 

study are in line with the results of Kropotov (29) 

who concluded that people with sleep disorders 

entered the sleep mode within 10 to 15 minutes. 

Explaining the effectiveness of synchroniza-

tion of binaural beats on insomnia, it can be said 

that since in this method, two sound signals are 

given to the left and right ears in two different 

frequencies, this technique leads to a binaural sig-

nal of two ears in the delta wave. When these two 

beats are applied simultaneously, they automati-

cally suppress the frequency of the alpha waves, 

increasing the spectrum of the delta waves in the 

brain and thus causing sleep. Jirakittayakorn and 

Wongsawat also concluded that biofeedback 

could be used as an easy and safe intervention to 

improve the quality of sleep in the elderly, espe-

cially problems with the onset of sleep and dura-

tion of sleep (27). Other practical suggestions that 

can be mentioned based on the results obtained in 

this study could be brainwave entrainment method 

that can be suggested as one of the effective non-

pharmacologic treatments for people with insom-

nia in the community. It is suggested that the offi-

cials in the training centers introduce inexperi-

enced and novice counselors and psychologists to 

the principles of this method, so that they can use 

it more effectively. 

Limitations: Some limitations can be men-

tioned in this research. Due to the limited time of 

the research, the researcher could not use repeated 

measurements (follow-up tests) to measure the 

effects of brainwave entrainment. Because the 

sample size was small due to the structure of the 

experimental design used, the results of this study 

cannot be generalized to the statistical communi-

ty. Moreover, the data collection of this study was 

questionnaire-based and individuals self-reported 

their information, which may be related to the 

phenomenon of bias in the research. 

Among the research recommendations that 
could be suggested to other researchers, the fol-

lowing can be mentioned. The present research is 
quantitative and experimental and its weakness is 

that it cannot deal with the problem in depth. It is 
suggested that in future research, a qualitative 

method should be used to reflect on research; 
moreover, it is recommended that this educational 
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method be applied to other dependent variables 
related to marital life. Further, this study should 

be repeated with long-term follow-up to deter-
mine the long-term effects of the intervention and 

the stability of the results. It is suggested that the 
sampling be done with a larger volume and the 

age group factor (separately) be taken into ac-
count to achieve more complete results by study-

ing all age groups. 

Conclusion 

According to the findings of this study, it can 

be concluded that synchronization of brain waves 

by binaural beats has a significant effect on im-

proving the total score of sleep quality and also 

improving insomnia. It can be used as a non-

invasive intervention method to control and re-

duce anxiety in clinics and medical centers by 

psychologists, counselors, and psychiatrists. 
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