Effects of Music Embedded with Binaural and Superimposed Beats
Controlling Hypertension in Older Adults: A Quasi Experimental Study
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Abstract: Hypertension is a leading cause of premature death and disability worldwide.
Controlling blood pressure to within normal limit is the most desirable goal but difficult
to achieve. This quasi-experiment study aimed to test the effects of music embedded
with binaural and superimposed beats on control of hypertension. Fifty-two older Thai
adults with hypertension were allocated into either the experimental (n = 26) or control
(n = 26) group. The experimental group received music embedded with binaural and
superimposed beats at home during the day for 30 minutes per day, for at least 3 days
a week over 4 consecutive weeks, while the control group did not. Systolic blood pressure
and diastolic blood pressure were measured 4 times; before the intervention and 30 minutes
after, at the third week of the intervention, and one week after complete the intervention.
Data were analyzed using descriptive statistics, mixed model ANOVA, independent
t-test, and one-way repeated measures ANOVA.

Results indicated that after one week of completion the program, participants in
the experiment group had significantly lower systolic and diastolic blood pressure than
those in the control group, and participants in the experimental group had significantly
lower systolic and diastolic blood pressure than before receiving the intervention program.
These results indicate that music embedded with binaural and superimposed beats is an
efficient complementary treatment to improve blood pressure control among older adults
with hypertension. Nurses and other health care personnel can use this intervention program
along with medications to help older adults with hypertension to better control their blood
pressure but research with a wider sample in different parts of Thailand is recommended.
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Hypertension is a leading cause of premature
death worldwide." Many people have this condition
without realizing it, for high blood pressure also brings
about other diseases such as myocardial infarction and
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of Nursing Buddhachinaraj, Phitsanulok, Thailand.

stroke' with escalating trend worldwide. According
to a survey of 180,335 people, there were 39.8% with
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high blood pressure among those 45-54 years old
whereas the prevalence in the age group of 65-74 and
over 75 years old was 51.5% and 529, respectively.”
Hypertension is a major problem in the older adults
that should be extensively managed.

There are two major types of treatments for high
blood pressure among the older adults: pharmacological
and non-pharmacological. In most cases, people will be
treated with antihypertensive drugs. Some experience
the benefits of adjuvant non-pharmacological intervention
to the point where they can stop taking medication.” This
will help reduce possible side effects such as liver or
kidney problems, metabolism alteration, and interrupted
nutrient absorption. Complementary therapy such as
praying, meditating,” slow breath training program,’
or using folk music are recommended.’ It has been
found that sound therapy is simple, practical, easy to
learn, and does not have side effects.

Sound therapy is generally the use of music or
sounds with music elements (melody, rhythm, tempo,
volume, pitch, tone, and harmony) as a therapeutic
tool to achieve individual treatment goal. Ideally the
songs and melodies have to be approved by experts.”
Sound therapy also includes rearranging songs and
melodies or creating new playlist of songs with changing
elements.

Various types of music can be used in music
therapy. A previous study using sound therapy to
control blood pressure in the older adults reported only
music effects on controlling blood pressure such as
folk music,” popular music, instrumental, and classical
Thai music.® A study using binaural beats in older
adults with insomnia® and superimposed binaural beats
in student revealed more decreased anxiety.” Therefore,
in this study, the combined music with the binaural
beats and superimposed binaural beats as a therapeutic
sound was applied for 30 minutes per day to control
blood pressure in older persons. This method of study
has never been conducted in Thailand and could pave
the way for a specific adjuvant therapy for treating
high blood pressure in the future.
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Review of Literature and Conceptual
Framework

The benefit of sound therapy can be explained
by the entrainment theory of binaural beats, superimposed
binaural beats and mechanism of sound therapy. This
is using waves with a specific frequency to stimulate
the brain can induce brainwave frequency changes
following to those waves. The wave sources can be light
or sound. Various research articles have applied
isochronic tones, monaural beats and binaural beats
or both (audiovisual stimulation)."® This study used
a combination of binaural beats, superimposed binaural
beats and sound music.

Mechanism of sound therapy: When the ears
perceive a sound, its energy is changed to electrical
energy in the brainstem and temporal lobe of cerebral
cortex.'’ While the electrical energy is moving into
the brain, it stimulates a physiological response related
to sound waves, namely music sound and binaural beats."!
When the rhythm of binaural beats and superimposed
binaural beats is perceived with different frequencies,
they will interact with each other.” A music with a slow
tempo makes the body adjust to save energy and
consequently lower pulse and blood pressure.'
Moreover, slow tempo music also enhances the alpha
brainwave level which leads to relaxation, stimulates
pituitary gland to secrete endorphin.'® This makes a
person happy and experience less pain. Music also
affects the parasympathetic nervous system which
brings about muscle relaxation, reduced heart rates,
deeper and more consistent breathing, reduced oxygen
consumption and blood pressure.'®

Binaural beats (BB): The mechanism of BB
beats effect arises from bilateral input of slight sound
frequency difference via the ascending auditory
pathway. BB act on the limbic system causing effects
to mood, and on the brainstem changing the physiological
response including the brainwave entrainment. BB

can be created from the difference in the two pure
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tones of constant frequency of less than 35 Hz.'* BB
are low-frequency sounds produced by the interference
of two carrier sounds with few different frequencies
and can stimulate the brain through listening and by
conducting sound waves through the skull. If the
frequency of sound presented to the left ear or passing
through the skull is 305 Hz, and 295 Hz on the right,
the intracranial binaural beat frequency will be
approximately 10 Hz (305 - 295 Hz)."* The brain
wave at any active or awake state shows a majority of
30 Hz or beta wave in most parts of the brain, whereas
during a relaxed state, brain wave frequency is mainly
in the alpha wave level or 10 Hz. In order to change
the awake state to relaxed state, initial attunement with
a sound therapy with the beat frequency of about 30
Hz is preferred and then the beat frequency is gradually
changed to 10 Hz at the end of the song.”"®

Superimposed binaural beats (SBB) is a new
binaural beat which is synthesized on the basis of
frequent shifting of the sound waves from each musical
instrument, except for drum sounds (due to their
extremely low frequency), in addition to the original
BB created by the standard method of pure tone sine
wave-frequency differentiation. The binaural frequency
difference is kept constant despite changing frequencies
of the carrier sound waves.’

Mixed BB and SBB have been shown to effectively
reduce anxiety and blood pressure.’ In a previous study,
SBB was tested in 134 university students and resulted
in more anxiety reduction than ordinary music listening
and general relaxation methods.’ A study in older adults
with Alzheimer’s disease revealed a hierarchical
improvement of the motivation for rehabilitation
activities and mood disorder with music therapy.'®
Previous studies, including pilot studies, revealed
superior results over control when music therapy with
embedded BB was used in older persons with
insomnia® and patients undergoing cataract surgery'".
A study on newly developed SBB in university
students also revealed an enhanced decrease in
anxiety level®.
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Apart from music embedded with BB and SBB
which could induce alpha brainwaves leading to improve
quality of rest and reduce blood pressure,'® having
older adults sit in a comfortable position during sound
therapy session for 30 minutes once a day, at least 3
days a week for 4 weeks would be likely to have
pronounced balancing in their blood pressure.

Study Aim and Hypothesis

This study aimed to test the effectiveness of
music embedded with BB and SBB on blood pressure
among older adults with hypertension. The following
hypothesis was set: one week after completion of the
intervention, both systolic and diastolic blood pressure
of the experiment group would be significantly lower
than those in the control group, and be significantly

lower than before receiving the intervention.

Method

Design: A quasi-experimental design was used.

Sample and sample size: The population of
this study consisted of both male and female older
adults >60 years with essential hypertension. The
sample size was calculated by using a power analysis
in which the power was set to 0.80. The significance
level was set at 0.05. A medium effect size d = .6
was applied. Estimation of sample size on a two-tailed
basis yielded 44 participants'® based on previous
studies."® However, an additional sample to keep the
risk of type II error down to 20% was recommended
to compensate for the attrition rate or in case some
participants could not participate in the study (n = 8)."
Finally, the total sample size was set to 52, which
was equally divided into the control group (n = 26)
and the experimental group (n = 26).

Two community health centers having clubs
for older people were randomly selected from one
province in the lower northern part of Thailand. Each
club was randomly assigned to the experiment or
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control group, then convenience sampling and
matching were used to select 26 older persons from
each club. The inclusion criteria of the participants
were (1) able to communicate in Thai language; (2)
having good consciousness and normal awareness
with a score of at least 8 out of 10 tested by the Short
Portable Mental Status Questionnaire (SPMSQ) of
Pfeiffer”®; and (3) no hearing problems. The latter
was evaluated by whispered voice test as a screening
tool to check their ability to hear the quietest sound
that human ears can perceive, (around 20-35 dB).”'
Participants were asked to listen to the noise from
the application “Sound Meter” and had to respond
with at least 3 correct words or numbers out of 6 in
order to pass the test. The other inclusion criteria

were: (4) physically able to participate in the research;
(5) diagnosed with controlled hypertension (SBP <
160 mmHg and DBP < 100); and (6) currently
taking antihypertensive drugs but not having to be
admitted to the hospital. The two groups were matched
for the following similarity criteria; (1) age (between
60-69, 70-79 and over 80 years), (2) gender
(male and female), and (3) number of chronic comorbid
conditions. The potential participants would be excluded
if they (1) had been admitted to a hospital, (2)
requested to withdraw from the study, (3) failed to
stay in touch, (4) used music therapy less than three
times per week, and (5) did not have blood pressure
measured 4 times measured by the PI. In this study no
one was excluded from the study. (Figure 1)

Two clubs for older people were randomly sampled

Randomly assigned

v

Experimental group
Convenience sampling (n = 26)

v

1* blood pressure measurement
on first day (n = 26)

v

Use music embedded with BB and SBB
30 minute and 2" measurement blood
pressure on the first day (n = 26)

1]

v

Control group
Convenience sampling (n = 26)

v

1" blood pressure measurement
on first day (n = 26)

v

After 30-minute rest 2™ blood pressure
measure on 1st day (n = 26)

v

Participants would listen to music while
sitting in a comfortable position once
daily for 30 minutes, 3 days per week

for 4 weeks. (n = 26)

Follow-up
once a week by
telephone call

During the four weeks of the project the
control group lived life normally (n = 26)

v

The 3" week blood pressure measurement
(n=26)

v

One week after completing intervention,
blood pressure was measured. (n = 26)

v
Analyzed (n= 26)
Excluded from analysis (n=0)

\
The 3" week blood pressure measurement
(n=26)

v

One week after completing the intervention
blood pressure was measured. (n = 26)
v
Analyzed (n= 26)
Excluded from analysis (n=0)

Figure 1 Flow diagram of participants through each stage of the study
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Ethical Considerations: This study was approved
by the Ethics Committee for Human Research, Regional
Network, Naresuan University (Project number: 029/
62, Approval letter number: NU-PREC/595). The
rights of participants were protected prior to collecting
the data by explaining the objectives, potential benefits,
procedures, methodology, data collection method, and
duration of the study. Participants were also informed
that they had the right and liberty to accept or decline
the invitation to participate without negative consequences,
and all signed a consent form. All data were treated
confidentially and participants could ask questions or
raise concerns to the researcher anytime throughout
the study.

Research Instruments: These comprised the
instrument for collecting the data, and the music therapy
intervention. The instrument for collecting the data
including a personal information questionnaire, blood
pressure observation charts, and a digital blood pressure
monitor.

The personal information questionnaire included
gender, age, marital status, religion, educational level,
occupation, underlying disease, medication used and
health coverage, and the blood pressure observation
charts consisted of 4 blood pressure recordings. The
questionnaire and blood pressure observation charts
were validated by three experts including three nurses;
one in adult nursing and two in gerontological nursing.
This test validation helped to ensure that these tools
were appropriate to be used with the older adults.

The digital blood pressure monitor: “Sanitas
SBM50” model (standard medical devices number SN:
W33/042732) was used. We used the same digital
blood pressure monitor for all participants throughout
the study and compared results with a mercury
sphygmomanometer (the difference being within the
range of + 5 mmHg) and triplicated measurements to
average the values.

The music embedded with BB and SBB intervention
including instruction pamphlet, sound therapy audio,
portable mp3 player, data backup tool, speakers,
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chargers, and an instruction CD. The instruction
pamphlet described the sound therapy and blood
pressure form that the PI had created. The music
embedded with BB and SBB intervention and the
instruction pamphlet were tested in a pilot study for
clarity with 5 pilot participants not included in the
actual study. This effort was made to ensure that the
experiment protocol could be executed consistently
among all participants, especially when sound therapy
was applied at home on a daily basis. The result of a
pilot study with 5 participants indicated that the music
embedded with BB and SBB intervention and the
instruction pamphlet were acceptable for use.

The therapeutic sound in this study was
developed by the PI and the second author. It included
music, binaural beats and superimposed binaural beats.’
The 30-minute sound therapy session comprised
music with slow and continuous rhythms, low to medium
pitch and low volume with slowly changing melodies.
Two types of binaural beats were applied, one being
binaural beats with constant 10 Hz difference in
frequency between left and right ears and the other
being superimposed binaural beats with simultaneously
changing frequency in the left and right ears despite
constant 10 Hz binaural difference. The binaural effects
started at the fifth minute of the sound therapy session
until the end of the playlist. The participants were asked
to listen to the sound while sitting in a comfortable
position during the day for 30 minutes, once a day, 3
days per week for 4 weeks. The participants recorded their
having listened to the music therapy after each session.

Data Collection: After receiving the approval
from the study sites, the PI set meetings with the
presidents of the two clubs to introduce the study and
recruit participants.

The control group: The PI measured participants’
blood pressure twice on the first day (the first visit
and the second after a 30-minute rest). Participants
performed their usual normal lives over the next four
weeks, with the control group queried about their
health condition and medication by phone. The PI

349



Effects of Music Embedded with Binaural and Superimposed Beats Controlling Hypertension

met with the control group to measure blood pressure
on the third week and the one week after the completion
of the intervention program.

The experimental group was given instructions
how to use the music and to record blood pressure on
the form. They were asked to record the date and their
feelings after each session as well. MP3 players with
sound therapy audio data backup equipment along
with accessories such as charger cable, charger plug and
instructional pamphlets were given out so participants
could continue at home. The participants were requested
to use sound therapy for 30 minutes at home at least
3 times a week for 4 weeks, whilst sitting in a comfortable
position, and to avoid listening to similar music which
includes music sound, binaural beat and superimposed
binaural beat. Participants were also told not to engage
in other activities while listening. Music from a TV
Talent show was allowed as this had different rhythms
from music in this study. Their blood pressure was
measured four times during the first meeting, the second
time after music was used, in the third week and one week
after completion of the intervention program. The PI
called each participant once a week for follow-up on
health conditions, medication used, challenges in
following the treatment and answered any questions the
participants asked. Some participants had problems about
protocol. The PI immediately helped the participants
by phone or went to their home. Data from both groups
were reviewed by the PI for completeness. (See Figure 1)

Data Analysis: A statistical software package
was used to analyze the data. The personal data were
analyzed by using descriptive statistics; Chi-square
test and Fisher’s exact test were used to compare the
different in personal data between the two groups.
The Komogorov-Sminov test (KS) was used to test
blood pressure data scatter and findings indicated that
the scatter of data was in a normal curve. Then the
differences of blood pressure between the experimental
group and control group were analyzed using a mixed
model ANOVA. An independent t-test was used to test
the differences of blood pressure in each phase between

350

the 2 groups. A one-way repeated measures ANOVA
was used to analyze the differences of blood pressure
between the 2 groups before and after participating in
the program. A significance level of .05 was set.

Results

There were 52 participants with 26 in each
group. Most participants in both groups were female,
agesranging 70-79 years, and having two comorbidities.
The average age of the control group (71.92) was
similar to the experimental group (73.23). Chi-square
testing indicated no significant difference in age,
marital status, religion, education level, occupation,
comorbidity, or health care coverage. Also, Fisher’s
exact test showed no significant difference in gender,
congenital disease, and medication used between the
two groups (see Table 1).

Comparing blood pressure levels after the
intervention with testing the assumptions of mixed
model ANOVA being normality, yielded no significance
in any subgroup. Levene’s test of equality of error
variances showed no significance in all variables,
tested between-subjects effects group (F=4.08, p=.04),
and Mauchly’s test of sphericity revealed significance,
thus further testing with Greenhouse-Geisser was
performed. Results showed that both means of systolic
and diastolic blood pressure in the experimental
group were significantly lower than those in the
control group at p < .05 (see Table 2). It was also
found that systolic and diastolic blood pressure had
an interaction effect (the profile plot having line
graph intersected and being in an opposite direction).
After considering the result of profile plot throughout
the study, the trend of the systolic and diastolic blood
pressure in the experimental group tended to be
decreased while those of the control group tended to be
increased (Sees Figures 2 and 3). The result from the
independent t-test indicated that the blood pressure at
the first and second measurements was not significantly
different (p > .05), while that at the third and
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fourth measurement was significant at p < .05, indicating
that the experimental group had lower systolic and
diastolic blood pressure than those in the control
group (see Table 3).

For comparing blood pressure level before and
after music embedded with BB and SBB intervention

using one-way repeated measures ANOVA, both mean
systolic and diastolic blood pressures of the participants
in the experimental group were significantly lower,
whereas they were significantly higher in the control
group after measurements 2-4 (see Table 4 and
Figures 2 and 3).

Table 1 Comparing personal data of participants in control and experimental groups

Control group (n = 26)

Experimental group (n = 26)

Personal data p-value
Mean S.D. n % Mean S.D. n %
Gender 1.00"
male 5 19.23 5 19.23
female 21 80.77 21 80.77
Age (year) 71.92 6.79 73.23 17.14 1.00°
60-69 8 30.77 8 30.77
70-79 13 50.00 13 50.00
>80 5 19.23 5 19.23
Marital status .10°
Single 8 30.76 4 15.39
Married 9 34.62 10 38.46
Widowed or divorced 9  34.62 12 46.15
Religion .22°
Buddhism 25 96.15 24 92.30
Christianity 1 3.85 2 7.70
Education level 51°
Uneducated 1 3.85 3 11.54
Primary education 13 50.00 12 46.15
Secondary education 4 15.38 6 23.08
Bachelor’s degree 7 26.92 4 15.38
Postgraduate 1 3.85 1 3.85
Occupation .05"
Unemployed 7 26.92 20 76.92
Employed 18 69.23 0 0.00
Private business 0 0.00 5 19.23
Official 1 3.85 1 3.85
Congenital disease 1.00°
Yes 26 100 26 100
No 0 0.00 0 0.00
Comorbidity 1.00°
1 chronic disease 9 34.62 9 34.62
2 chronic diseases 12 46.15 12 46.15
3 chronic diseases 5 19.23 5 19.23
More than 3 chronic diseases 0 0.00 0 0.00
Medication used
Yes 26 100 26 100 1.00°
No 0 0.00 0 0.00
Health Care Coverage
Government officials 11 42.30 8 30.77 .37°
Social security rights 1 3.85 0 0.00
Reimbursed via the universal 14 53.85 18 69.23
coverage scheme
* = Chi-square test. * = Fisher’s exact test.
Vol. 25 No. 3 351
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Table 2 Mixed-design ANOVA, comparing 4 measurements of systolic blood pressure (SBP) and diastolic
blood pressure (DBP) of participants after the music embedded with BB and SBB between control
and experimental groups

source SS df MS F p-value
Systolic blood pressure (SBP)*
Within subjects

Time 768.82 2.49 308.63 10.17 .00
Time*Group 5033.09 2.49 2020.48 66.63 .00
Error time 3776.83 124.55 30.32

Between subjects
Group 2499.23 1 2499.23 4.08 .04
Error 30571.12 50 611.42

Diastolic blood pressure (DBP)*
Within subjects

Time 93.90 2.37 39.51 1.60 .20
Time*Group 1717.07 2.37 722.52 29.26 .00
Error time 2933.51 118.82 24.68

Between subjects
Group 4176.07 1 4176.07 14.59 .00
Error 14309.40 50 286.18

= Greenhouse-Geisser, p < .05

nd 3’rd

Table 3 Independent t-test comparing the 1," 2, and 4" measurements of blood pressure among older

persons with hypertension between control and experimental groups

Control group (n=26) Experimental group (n=26)

Blood pressure \ Group t p-value
Mean SD. Mean SD.
Systolic blood pressure
1 138.08 15.60 143.54 12.26 1.40 17
2" 139.00 13.13 136.38 13.98 .70 .49
3" 141.96 13.07 132.81 12.72 2.56 .01
4" 146.15 12.35 124.73 11.28 6.53 .00
Diastolic blood pressure
1" 79.50 10.32 76.31 10.39 1.11 217
on 79.73 9.45 74.62 9.73 1.92 .06
3" 82.42 9.03 73.00 7.69 4.05 .00
4" 85.23 8.35 67.12 8.99 7.52 .00
p<.05
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Table 4 One-way repeated measured ANOVA comparing blood pressure before and after the music embedded with
BB and SBB in control group and experimental group

source SS df MS F p-value
Control group

Systolic blood pressure (SBP)"

Within subjects

SBP 1031.56 1.69 608.65 20.30 .00

Error 1270.18 42.371 29.97 3015.53 .00
Between subjects

Intercept 2076375.24 1 2076375.24

Error 17214.01 25 688.56

Diastolic blood pressure (DBP)*
Within subjects

DBP 564.337 2.17 260.09 15.59 .00
Error 904.91 54.24 16.68

Between subjects
Intercept 694548.08 1 694548.08 2234.23 .00
Error 7771.66 25 310.86

Experimental group
Systolic blood pressure (SBP)"
Within subjects

SBP 4770.34 3 1590.15 47.57 .00
Error 2506.65 75 33.42

Between Subjects
Intercept 1877621.88 1 1877621.88 3514.27 .00
Error 13357.11 25 534.28

Diastolic blood pressure (DBP)"
Within subjects

DBP 1246.644 3 415.54 15.36 .00
Error 2028.60 75 27.04

Between subjects
Intercept 5560572.01 1 550572.01 2105.36 .00
Error 6537.74 25 261.51

‘= Greenhouse-Geisser, b= Sphericity Assumed, p < .05
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Mean systolic blood pressure over time
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Discussion

According to our results, the music embedded
with BB and SBB could reduce both systolic and diastolic
blood pressures in older persons with hypertension as
hypothesized. Music sound for the duration of 30
minutes was designed with slow, continuous melody
with medium to low pitch and low volume. This music
has been shown to generally induce alpha brainwaves
leading to a relaxing physical response, and stimulate
the parasympathetic nervous system to relax muscles.
During the therapy, the heart rate becomes slower;
breathing becomes deeper and more constant which
reduces oxygen consumption. The combination of
these helps reduce blood pressure.' The sound waves
of music by itself causes vibrations which tend to
merge with vibrations in the body. Slow tempo music
makes the body conserve energy and reduce pulse
and blood pressure.'” "

This experiment used two types of beat sound:
binaural and superimposed binaural beats. Binaural
beats were created with a constant difference between left
and right ears at 10 Hz whereas superimposed binaural
beats were synthesized at 10 Hz with simultaneously
changing sound frequencies between left and right
ears. Our study applied binaural and superimposed
binaural beats to be started from the fifth minute to
the end of the sound therapy session. Binaural and
superimposed binaural beats are actually auditory
processing artifacts. Previous studies revealed that
the beats create physical interactions between the
rhythm of sound waves and blood pressure. The binaural
beats mechanism influences the brain status through
entrainment of brainwaves (frequency following response)
and had been used to reduce anxiety, leading to a
better rest.'” When the body relaxes, decreased total
peripheral resistance due to vasodilatation would
cause reduced blood pressure.'"" When participants
used sound therapy when sitting in a comfortable
position once a day for 30 minutes, 3 days a week for

4 weeks, it enhanced blood pressure reduction. This
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result was consistent with the findings on a systematic
review that sound therapy application could reduce
blood pressure,> especially systolic blood pressure,
in experimental groups when compared with control
groups.”

Our study revealed that mean blood pressure
levels of the experimental group were lower than that
of the control group and lower than at the beginning
of the study. When looking at each phase of systolic
and diastolic pressure, it was found that both systolic
and diastolic blood pressure in the experimental
group decreased, while those of the control group
increased. This result was compatible with the use of
folk music to control blood pressure in patients with
level two hypertension.”® Another comparable study
applied Turkish classical music in women who had
hypertension during pregnancy for 30 minutes every
day for 7 days and found that music effects reduced
the pulses of the fetuses and the blood pressure of the
pregnant women.”* This confirmed that music therapy
can help control blood pressure.

Moreover, our study suggested that sound
therapy was very feasible for the older adults. The
members of the experimental group were older (average
age = 73.23 with S.D. = 7.14) and 76.92% were
unemployed. For them music therapy application was
not complicated and was practical with no side effects
as it was non-pharmaceutical. The older adults could
use equipment that we provided and instructions
pamphlets with illustrations were helpful, since they
helped to overcome age-related challenges, such as
memory loss and indecision.*® Our study was supported
by a previous systematic review, which indicated the
simplicity of music therapy with no adverse effects
and could be used in all age groups even with the older
adults.”® In addition, the participants in the experimental
group further reported that after 4 weeks of the sound
therapy, they continued to feel calm and relaxed. When
measuring blood pressure at home, many still had
reduced blood pressure. Most participants had good
compliance with the sound therapy as an adjuvant
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treatment and more older adults seem likely to use it
anywhere and anytime.

In this study, the external factors regarding
antihypertensive drug use was also explored. The
participants could take their own antihypertensive
drug consistently and continuously and neither medication
dosage nor treatment change was reported during the
study on each week telephone follow up.

Limitation

This study was only conducted on older adults
with underlying hypertension who used medication to
control their blood pressure in the range of systolic blood
pressure of <160 mmHg and diastolic blood pressure

of <100 mmHg Therefore, generalization is limited.

Conclusions and Implications for
Nursing Practice

This study demonstrates the benefit of music
embedded with binaural beats (BB and superimposed
binaural beats (SBB) in reducing blood pressure
among people with hypertension. Thus, nurses can use
this music to promote blood pressure control to the
general public, especially older adults with hypertension.
This research can assist with the drawing up of
guidelines for health personnel and others involved in
caretaking to use additional music embedded with
BB and SBB to help control blood pressure along with
medications. Skills training would be necessary for
nurses prior to using the music embedded with BB
and SBB in real situations. Future studies should address
other groups such as in-patients in hospital settings

with the randomized controlled trial design.
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Effects of Music Embedded with Binaural and Superimposed Beats Controlling Hypertension
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