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This study was undertaken with the primary objective of evaluating the feasibility of a raga listening intervention for
blood pressure among the Malaysian Indian population. This exploratory study was a single-centered randomized controlled
trial consisting of fifty participants. The treatment group was required to listen to raga music daily, twice a day for thirty
minutes per session for two weeks. The control group continued their daily activities and was only requested not to listen to
raga music. Blood pressure was measured at the start and end of the two-week intervention period. The Depression, Anxiety
and Stress Scale-21 was used to evaluate mood parameters. All participants in the treatment group complied and adhered to
the required intervention. There was no statistically significant difference in systolic, diastolic blood pressure and heart rate
between the treatment and control groups (p-values of 0.822, 0.937 and 0.861). A statistically significant decline in blood
pressure was observed within the treatment group (-11.48 mmHg for systolic, -5.61 mmHg for diastolic blood pressure), but
not in the control group. There was a significant decrease in stress scores in the treatment group with a p-value of 0.027 at
post-intervention compared to the control group. Within the treatment group, there was a significant decrease in depression,
anxiety, and stress scores (p-value<0.001 throughout). No adverse effects were reported. Raga music therapy in this setting

was feasible. The result of this study lays the foundation to support future studies to determine its effectiveness.
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Music listening for managing blood pressure is a
potentially effective intervention'®. The International
Society of Hypertension recommended music listening
as one of the non-pharmacological interventions for
blood pressure management®. Several theories may
explain  the mechanisms behind  music-based
interventions for cardiovascular health. The literature
suggests emotion as an impetus for cardiovascular
activity. Koelsch and Jancke (2015) outlines the possible
mechanisms that influence emotions and ultimately
evoke a cardiovascular response®. Firstly, music is a
catalyst for dopaminergic activity in the mesolimbic
system providing a source of pleasure for the listener.
Secondly, music may give rise to emotional
modulation such as anxiety or relaxation which occurs
when hormone levels of angiotensin Il and adrenaline
are influenced, which in turn affects blood pressure.
Thirdly, blood pressure may be influenced by one’s
frequency and depth of breathing which are also
affected by emotions®.
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Various genres of music including Western
classical, Pop, Turkish classical, Indonesian classical
and Indian classical music have been assessed for
their effect on blood pressure®®. Trappe & Voit®
reported an almost 5 mmHg decrease in systolic blood
pressure after 25 min of music listening. Mozart’s
music also exhibited the highest decline in systolic
blood pressure when compared to Strauss, ABBA and
silence. Bekiroglu and colleagues reported a decrease
of 13 mmHg in (systolic) pressure and 10 mmHg in
(diastolic) pressure after daily listening to Turkish
classical music for twenty-five minutes throughout
twenty-eight days. Researchers have conducted
evidence synthesis on music listening and its efficacy
regarding blood pressure reduction across different
genres™**°. However, only a limited number of
clinical studies have been conducted on the effects of
raga music on blood pressure, and when reported
were primarily centered in India™™.

Raga Chikitsa translated to ‘Raga Treatment’ is
explored in this study as an intervention for its
potential application for managing blood pressure.
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Being an integral component of the classical music
landscape of India, the raga system forms the melodic
foundation of this ancient form of music. A raga is a
set of pitches forming a melody within a specific
framework™. Infinite combinations can be generated
with the raga system, creating a unique raga each
time. Research has suggested that culturally familiar
music yields greater results in terms of the reduction
of blood pressure than non-culturally familiar music™.
The focal aim of this study was to evaluate the
feasibility of the raga music intervention among the
Indian ethnic population living in Southeast Asia.

Materials and Methods

This study was conducted at a university hospital in
Kuala Lumpur, Malaysia. Recruitment for this study
commenced on 4 January 2023 and ended on 5 May
2023 with informed consent obtained and the privacy
rights of participants observed. Participant recruitment
was conducted through social media and hospital
notice boards. Those eligible were 45 years of age and
above, Indian ethnicity, had access to a smartphone,
and were non-smokers. Individuals who had cognitive
impairment which impaired the person’s ability to
provide consent independently, had hearing
impairment, had severe hypertension which entailed a
systolic reading of > 180 mmHg and/or a diastolic
reading of > 120 mmHg or were prescribed two or
more anti-hypertensives were excluded. The literature
recommends a sample size between 12 to 35'® in each
group for a pilot study. Furthermore, as this study was
primarily a pilot-exploratory study, with a focus on
feasibility rather than hypothesis testing, the sample
size was calculated pragmatically. Limitations such as
projected recruitment and resources were also taken
into consideration while determining sample size.
Taking all these factors into account, the sample size
was set at 50, with the treatment and control arm
having 25 participants each.

The participants were randomized with a
ratio of (1:1) to either the treatment (raga listening)
or control group using Sealed Envelope®™
(https://www.sealedenvelope.com/). The treatment
group (raga listening) was instructed to listen via
earphones to the raga music daily for two weeks
around the same time each day. The research team
gave instructions to listen to the raga music twice daily,
for thirty minutes per session with a gap of at least six
hours between the two sessions. The raga music was a
30-min instrumental flute piece set in raga Bhimpalas

by Rakesh Chaurasia. This totaled 840 min across 28
raga listening sessions. They were instructed to choose
a calm environment and to either be seated or lie down
while listening to the music. Participants were
contacted every three days to address any queries or
issues. Those randomized to the control group were
instructed to continue their daily routine, except to
avoid listening to raga music while in the study.

Once informed consent was obtained, baseline
assessments were taken on their characteristics, music
listening habits, blood pressure reading, and
Depression, Anxiety and Stress Scale (DASS-21)%.
Raga music exposure was categorized based on limited
or low exposure (does not listen to raga music or less
than once a week), medium exposure (once a week),
moderately high (twice a week) and very high exposure
(three times a week and above). Participants also
reported their physical activity level based on three
categories which were low, moderate and high. Low
was defined as < 30 min per week, moderate was 30 to
90 min weekly, and high was > 90 min weekly. Blood
pressure measurement was done using a digital blood
pressure monitor; an OMRON HEM-7156. Participants
were requested to rest while sitting for ten minutes
before their blood pressure was recorded. Blood
pressure recordings were repeated thrice with two-
minute intervals between recordings where the average
was established as the finalized value. Participants
randomized to the treatment group were asked to
maintain a listening log. After two weeks, the
participants returned to have their blood pressure and
DASS-21 recorded. Those randomized to the treatment
group were asked to complete a questionnaire of
their experience.

Findings where appropriate were reported
descriptively. A comparison of categorical variables
was done using the chi-square test. Based on their
distribution, continuous variables were compared
using the independent and paired t-test for between
and within-group comparisons, respectively. An
assessment of normality was conducted using the
Shapiro-Wilk test. Feasibility of this intervention was
primarily determined by the participants’ recordings
of their raga music listening sessions in their listening
logs. The SPSS (Statistical Package for Social
Sciences) version 29.0.1.0 (171) was used for
statistical analysis. The study was approved by the
Universiti Malaya Medical Centre Medical Research
Ethics Committee; MREC ID NO: 2022103-11589 on
the 3" of December 2022.
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Results

A total of 50 participants were recruited as
illustrated in the diagram below (Fig. 1). The
treatment and control arm shared similar participant
characteristics (Table 1).

Adherence to raga listening based on the listening
log was high. All participants in the treatment group
completed all the required total listening time within
the 28 raga listening sessions. Participants strongly
agreed that raga listening was enjoyable and relaxing,
the frequency and duration of listening acceptable,
and that they would be keen to listen to other types
of raga music. However, only 28% were acceptant of
the use of earphones. All participants attended their
follow-up visit.

Baseline blood pressure and DASS-21 scores were
similar in both groups as shown in (Table 2). In
relation to blood pressure, no statistically significant
difference was observed between the 2 groups post-
intervention. Within the treatment group, a mean (SD)
decrease in systolic pressure of 11.48 (8.07) mmHg
(p-value<0.001) was observed while a decrease in
diastolic pressure of 561 (452) mmHg (p-
value<0.001) was seen. There was no reduction that
was observed in the control arm. There was no
significant difference in stress, anxiety and depression

Assessed for eligibility (n=56)

Excluded (n=6)

Have hearing impairment=1

Below 45 years of age=3

On two or more hypertensives=2

Randomized to either treatment or control

group

Treatment group Control group
(n=25) (0=25)
v v

Involved in study and Involved in study and
present at follow up present at follow up
(n=25) (n=25)
A
Analyzed (n=25) Analyzed (n=25)

Fig. 1 — Schematic illustration of participants in the study
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at baseline for the two groups (Table 2). After two
weeks, those in the treatment group reported lower
stress levels.

Comparing changes within the respective groups at
the point of baseline and follow-up, changes were
seen only in the treatment group. The depression,
anxiety and stress categories exhibited a significant
fall in scores in the treatment arm only. Within the
treatment group, the decrease in scores for the three
categories of depression, anxiety and stress in mean
(SD) were 5.76 (6.54), 6.24 (6.01) and 9.12 (7.79)
points respectively (p-value<0.001). There were no
adverse events that were reported in this study.

Discussion
There is potential for raga listening as an adjunct
method to manage blood pressure. This study has

Table 1 — Comparison of characteristics of participants between
the treatment and control group

Variables Total Treatment Control p-value

n=>50 group group

n=25 n=25

Age (mean, SD) years  60.4,7.6 60.7,7.2 60.0,8.1 0.899
Body mass index 26.1,29 263,32 259,28 0421
(mean, SD) kg/m?
Gender 0.569
Male 28 (56) 15(60) 13 (52)
Female 22(44) 10(40) 12 (48)
Health habits
Ex-smoker 4 (8) 3(12) 1(4) 0.297
Alcohol consumers 15(330) 7(28) 8(32) 0.758
Physical activity 0.690
Low 11(22) 6(24) 5 (20)
Moderate 21 (42) 9(36) 12 (48)
High 18 (72) 10 (40) 8(32)
Health history
Hypertension 29 (58) 17(68) 12(48) 0.152
Diabetes mellitus 12 (24) 7(28) 5(20) 0.508
Ischemic heart disease 4 (8) 2(8) 2(8) 1.000
Stroke 2(4) 1(4) 1(4) 1.000
Medication history 26 14 12 0.571
Participants on 26 (52) 14(56) 12(48) 0.321
antihypertensives
ACE inhibitorARB®  5(10) 4 (16) 1(4)
Beta blocker 4 (8) 3(12) 1(4)
Calcium channel blocker 17 (34) 7 (28) 10 (40)
Diuretic 0(0) 0(0) 0(0)
Exposure to raga music* 0.242
Low 39 (78) 18 21 0.242
High 11 (22) 7 4 0.306

1 Physical activity, low (< 30 min per week), moderate (30 to 90
min per week), high (>90 min per week)

2 Angiotensin-converting enzyme

3 Angiotensin receptor blockers

4 Exposure to raga music, low =Listens to raga music once a
week or less), high = (twice a week or more)
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Table 2 — Group comparisons of pre-intervention and post-
intervention data for cardiovascular and mood parameters

Treatment group  Control group p-value
(n=25) (n=25)

Baseline,

mean (SD)

SBP 144.55 (12.38) 130.99 (11.94) 0.527
DBP 85.56 (9.54) 82.24 (8.42) 0.770
HR 78.80 (11.81) 79.61 (11.83) 0.603
Follow up,

mean (SD)

SBP 133.07 (11.18) 132.44 (11.83) 0.822
DBP 79.95 (8.89) 82.43 (8.81) 0.937
HR 75.61 (10.80) 79.07 (11.38) 0.861
Baseline,

mean (SD)

Depression 13.76 (11.38) 17.76 (10.20) 0.825
Anxiety 14.56 (10.51) 11.20 (8.64) 0.513
Stress 26.24 (11.95) 26.72 (12.37) 0.957
Follow up,

mean (SD)

Depression 8.00 (7.66) 20.16 0.165
Anxiety 8.32 (7.48) 14.08 (9.53) 0.293
Stress 17.12 (9.53) 26.24 (14.29) 0.027

SBP = Systolic blood pressure
DBP = Diastolic blood pressure
HR = Heart rate

reported that it is feasible to deliver such an
intervention. There was a high level of acceptability
and adherence among the participants. This study’s
raga listening prescription which was two sessions
daily for 30 min each over two weeks was deemed
acceptable. A drop was observed in both categories of
mood and blood pressure within the treatment group.
A Todi raga-based trial has also demonstrated similar
outcomes after thirty days of raga exposure with
decreases in systolic and also diastolic readings in the
raga intervention (treatment) arm. The initial blood
pressure (systolic) recorded was 136.3 (2.42) mmHg
which decreased to 130.2 (4.21) mmHg post
intervention with a p value of <0.001 while no
significant difference was observed in the comparator
group™. The treatment group in the current study
exhibited a significant improvement in stress levels in
comparison with the control group and a significant
within (treatment) group outcome for all three
categories of depression, anxiety and stress. Similarly,
improvements in mood parameters were observed in a
previous study which used raga Bhairavi in a
preoperative setting where the participants had raga
exposure for thirty minutes for two days. The reported
scores in mean (SD) decreased significantly with
depression lowering from 22 (0.73) to 17 (0.37),

anxiety from 18 (1.10) to 12 (0.37) and stress from 24
(1.10) to 15 (0.55) all with the p value of <0.0001%.

There are some differences between this study and
other similar studies. Trials for the raga listening
intervention for blood pressure have been conducted
mainly in India®**?2%, This study was the first to look
at a Southeast Asian population. Additionally, the
majority of studies delivered raga listening in a
supervised manner®'*. Group listening via a speaker
system in a space has been implemented by Sharma et
al®®. In contrast, group listening for two to three
participants using headphones was implemented in
another study™. Raga music administered during
medical procedures had the presence of the research
team'>®. In this study, participants were unsupervised
with reminders from the research team every three
days. Various forms of raga have been used in such
studies™**#. This study adopted raga Bhimpalas.

Even the listening prescription varied in different
studies. For example, Reddy et al.”® conducted raga
weekly listening with three sessions (30 min per
session) on ten patients. Another study evaluated the
raga listening intervention for blood pressure which
involved listening for one hour daily for six months,
yielding a decline in blood pressure (systolic) that was
significant’®. The prescription adopted in this
feasibility study was determined based on a scoping
exercise of relevant literature and consensus internally
among the research team. The response suggests that
this was an acceptable listening prescription.

The usage of earphones was assessed as a variable
for acceptance in this study. Earphones have been
featured in several studies that evaluated raga music for
blood pressure? . Despite earphones being a common
feature in raga listening studies, the acceptability of the
earphones has not been systematically studied. The
feedback from this study revealed that many were not
comfortable with the use of earphones. It could be due
to the quality and design of the earphones. However,
the questionnaire did not capture the actual reason
underpinning this response. It is crucial to note that
none of the participants reported having pain or
discomfort during this intervention.

This raga listening study was a feasibility study and
the effectiveness of raga listening was not the primary
aim. There was no significant difference in blood
pressure and heart rate changes between the treatment
and control group. However, the treatment group did
report a decrease in blood pressure and DASS-21
scores, which was not seen in the comparator group.
Existing literature has reported improved readings in
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blood pressure in raga-based trials****%, Padam and
team observed an improvement in cardiovascular
parameters, with the systolic reading decreasing by 6
mmHg and the diastolic reading by 3 mmHg after a
single session of raga listening which occurred during
the participants’ endoscopy procedure?. Meanwhile,
in a pre-post assessment conducted during a dental
extraction procedure, a systolic decline of 7.84 mmHg
and diastolic decline of 6.5 mmHg in the intervention
group was reported by Packyanathan et al*°. The
impacts of raga music on mood parameters have been
investigated in previous studies®®2. A similar
finding to the present study was reported by Pareek
& Shekhawat®® where stress scores were also
observed to have decreased with statistical
significance (mean, SD) from 27.5 (3.5) to 18.4
(1.42) after fifteen days with 15 min of daily raga
music exposure (p value <0.01).

While this study has contributed to the knowledge
gap in these areas, there are several limitations. This
study relies on participants’ self-reporting their
adherence and compliance with the intervention. The
participants did provide verbal feedback on possible
motivations for the high compliance observed. Many
participants reported a heightened interest in raga
listening, describing the experience as relaxing and
meaningful, as an activity that enabled them to
connect to their Indian heritage. As an unsupervised
intervention, the study was unable to control the peri-
listening physical state, the environment that the raga
session was conducted including details like lighting
and noise levels, and the psychological and emotional
states of the participants. Participants could
potentially be doing listening sessions while up and
about. Besides that, the control group although asked
to avoid listening to raga music, could still be
listening to other forms of music. As a feasibility
study, only 50 participants were recruited and the
study would be unable to conclude much on its
effectiveness. This would require a larger sample,
calculated to determine any significant reduction in
blood pressure.

Conclusion

The current pilot study was aimed at assessing the
feasibility of a self-administered raga-based
intervention for blood pressure. The findings indicate
that participants reported positive experiences during
the intervention and were able to adhere to the raga
listening schedule. The observed improvement of
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cardiovascular outcomes in the treatment group with a
mean (SD) reduction in the systolic reading of 11.48
(8.07) mmHg (p-value<0.001) and diastolic reading
of 5.61 (4.52) mmHg (p-value<0.001) demonstrates
the potential of this intervention. Additionally, the
significant decline in stress levels (p-value 0.027)
suggests beneficial effects on mood. Furthermore, the
absence of adverse effects further supports the
acceptability and feasibility of this intervention.
Future studies could include larger samples and
improved methods of monitoring adherence, perhaps
with the aid of technological tools. Studies that
compare supervised and non-supervised raga listening
should also be conducted to obtain further insight on
the role of instructor involvement in influencing
outcomes. The findings support the feasibility of the
self-administered raga listening intervention and its
potential to be translated into a clinical trial
evaluating blood pressure outcomes.
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