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ABSTRACT

This research investigated the effect of inter-aural and isochronic sounds on the
synchronization of brain waves and anxiety. The semi-experimental research
method was pre-test-post-test without a control group. The statistical population
was the students with anxiety in the academic year 2021-2022. 30 people were
randomly selected in two groups of inter-aural and isochronic sounds (15 people
in each group). The research tools were Beck's anxiety questionnaire (1996) and
brain wave recording using brain mapping. The first experimental group listened
to interaural sounds and the second listened to isochronic sounds in 12 20-minute
sessions. The data were analyzed by univariate and multivariate analysis of
covariance using SPSS version 24 software. The findings showed that isochronic
and interaural sound has a significant effect on the alpha wave at the F4 point
(P<0.05), but only interaural sound is effective on the anxiety variable (P<0.05).
The results indicate that inter-aural and isochronic sounds are useful
interventions for synchronizing brain waves and inter-aural sounds to reduce
students' anxiety; therefore, it is suggested to use these sounds in psychological
treatment clinics.
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Introduction

High levels of anxiety can lead to negative psychological, emotional, and physical outcomes,
such as poor sleep, weakened immune function, and various psychological disorders.
Individuals’ responses to these impacts often manifest as stress and other mental health
disturbances. The university period, due to exposure to a new academic environment and, in
some cases, separation from family, is particularly stressful. Previous studies have shown that a
significant proportion of students experience stress and anxiety. Overall, research indicates that
electroencephalography (EEG) interventions can be effective in improving and treating a wide
range of psychological disorders. However, a careful review of existing studies reveals that no
comprehensive research has yet examined the effects of auditory stimuli on brain waves and
anxiety. Therefore, this study aims to address the question of whether binaural and isochronic
tones are effective in synchronizing brain waves and reducing anxiety.

METHODOLOGY

This study was a quasi-experimental design with a pretest-posttest format and no control group.
The statistical population consisted of students experiencing anxiety at Payame Noor University,
South Tehran, during the 2021-2022 academic year. Considering Delavar’s (2012)
recommendation that experimental studies include at least 15 participants per group, a total of 30
students were selected using convenience sampling and randomly assigned to two experimental
groups—binaural beats (n = 15) and isochronic tones (n = 15). After obtaining the necessary
research approvals, an orientation session was held for the students. The objectives of the study
were explained, and informed consent was obtained. Anxiety questionnaires were distributed and
collected, and from students with moderate to severe anxiety, baseline brain wave activity was
recorded using EEG. Thirty participants were then randomly assigned to the two experimental
groups. In the first group, participants listened to binaural beats, while the second group listened to
isochronic tones. Both groups were instructed to listen to the 20-minute audio sessions three times
per week for four weeks using headphones. The audio tracks included instrumental music to
facilitate listening. After the intervention period, both groups completed the Beck Anxiety
Inventory again as a posttest. During the initial EEG session, participants underwent four minutes
of baseline recording—two minutes with eyes open and two minutes with eyes closed—without
performing any tasks. Subsequently, participants engaged in brain wave synchronization exercises
using the assigned binaural or isochronic tones through headphones. Each session lasted 20
minutes, with approximately one hour of rest between the two audio tracks. Following the
sessions, EEG data were recorded and compared. The data were analyzed using univariate and
multivariate analysis of covariance (ANCOVA) in SPSS version 24.

RESULT
Table 1: Results of Independent Samples t-test for Brain Waves and Anxiety
Variable Group Mean Difference Standard Error P
Brain Waves _interaure}l sound -10/71 3/49 0/025
isochronic sound -12/32 4/47 0/046
anxiety _interaure}l sound 1/14 0/18 0/885
isochronic sound 4/93 0/23 0/001

The results of Table 1 indicate that both isochronic tones and binaural beats had a significant
effect on alpha waves at the F4 site (p<0.05). However, regarding anxiety, only binaural beats
produced a significant reduction (p<0.05).

CONCLUSIONS

This study aimed to examine the effects of binaural and isochronic tones on brain wave
synchronization and anxiety. The results showed that both isochronic and binaural tones had a
significant effect on alpha waves at the F4 site, but only binaural beats led to a reduction in
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anxiety. These findings are consistent with the results of Baghaei and Tabatabaei (2022),
Kamranvand et al. (2022), Lin et al. (2021), and Garcia et al. (2020). The observed effects can
be explained by neurophysiological mechanisms: stimulation of beta-frequency brain waves
increases dopamine levels, while alpha and theta frequencies enhance serotonin. Theta-wave
synchronization reduces dopamine neurotransmission, whereas the alpha/theta protocol
increases beta-endorphin levels in the brain. Considering that beta-endorphin and serotonin play
a key role in promoting relaxation and regulating anxiety, and dopamine is a critical factor in
many anxiety disorders, this mechanism clarifies the effect. Therefore, the reduction in anxiety
via brain wave synchronization can be attributed to changes in neurotransmitter levels. Binaural
beats act as a distraction tool for anxious individuals, diverting attention away from triggers that
may cause discomfort. They also help mitigate unwanted environmental stimuli, such as noise,
which can induce stress and prevent relaxation, thereby contributing to anxiety reduction.
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