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ABSTRACT

A slight reduction of blood pressure and heart
rate can reduce the risk of developing cardio-
vascular disease. Maintenance of the respiratory
rate within the normal range has also being
identified as crucial for a healthy heart. Use of
Indian and western music have been considered
among many preventive programmes for long
time in order to risk reduction associated with
cardio vascular diseases. Therefore the aim of
this study is to describe the effect of Indian
classical music on systolic and diastolic blood
pressure, pulse rate and respiratory rate in as-
ymptomatic individuals aged 45 to 65 years.
Methodology: A community based randomized
intervention study was conducted in 252 as-
ymptomatic individuals. The study group (n =
127) listened to a music based on Indian clas-
sical system (entire track of 22 minutes). The
control group (n = 125) was kept silent for a
similar time period. Systolic and diastolic blood
pressure, pulse rate and respiratory rate of each
study participant were monitored before and after
the intervention. Results: Statistically significant
reduction in systolic blood pressure (8.53 mmHg),
diastolic blood pressure (5.8 mmHg), pulse rate
(5.16 breaths per minute) and respiratory rate
(2.55 per minute) were observed in the study
group after listening to the music (p < 0.01). In
the control group, changes observed during the
period of intervention were not significant (p >
0.05). The reduction was independent of gender,
age, education level, practicing a mind relaxa-
tion technique and preferred type of music of
the participant. Conclusions: Listening to Indian
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classical music for about 22 minutes significantly
reduced systolic and diastolic blood pressure,
pulse rate and respiratory rate of asymptomatic
individuals. Hence, music may have a potential
benefit in cardio vascular disease preventive pro-
grammes.
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Individual; Blood Pressure; Pulse Rate; Respiratory
Rate

1. BACKGROUND

Cardio vascular diseases (CVD) are the leading causes
of death in the world. According to the World Health
Organization, in 2008, the number of people who died of
ischaemic heart disease (IHD) and of cerebrovascular
disease such as stroke was approximately 7.3 and 6.2
million, respectively [1]. It has been shown that a slight
reduction of blood pressure leaded to a reduction in preva-
lence of morbidity and mortality associated with cardio-
vascular diseases [2-6]. In the general population, a re-
duction of resting heart rate leads to a reduction in CVD
risk as well as its consequences [7-10]. Furthermore, sev-
eral studies have indicated the beneficial effects of main-
tenance of the respiratory rate within the normal range
for a healthy heart [11,12].

Since the clinical care of CVD is costly and prolonged,
prevention of CVD is crucial. It helps to improve the
quality of life as well as increased life expectancy of the
patient. Currently, health related costs of CVD accounts
for a larger proportion of the health budgets and will
probably utilize the largest proportion of health budgets
in future [13-15]. Therefore the impact on a country’s
economy by preventing the development of CVD is
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likely to be enormous.

Music Therapy in Cardio Respiratory
Physiology

There are many preventive programmes operating to
minimise the development of CVVD mainly based on life
style modification. Approaches aimed at reducing stress
and anxiety such as music therapy, muscle relaxation
therapy, meditation, biofeedback etc. are now being se-
riously considered [16]. Music therapy includes music
improvisation, receptive music listening, song writing,
lyric discussion, imagery and relaxation and performance
of music [17]. According to the scientists, the effect of
relaxing music is due to complex neurophysiological
phenomenon which affects the entire nervous system and
stress hormones [18]. Music therapy is easy to practice;
prior preparations are not needed and it can be practiced
at any given time; thus it is more acceptable to the gen-
eral population. Further, it is safe [19] and is an ex-
tremely inexpensive intervention technique [20].

While western and eastern classical music systems have
a positive effect on the physiology and the psychology of
the human body, rock, pop, jazz, rap, disco and other
varieties of fast and high-beat music which have become
quite popular in the modern times, are found to have det-
rimental effects on health in general [18,21-23]. Though
the effect of relaxation music on physical health has been
identified since ancient times [18,24,25], no published
studies are available from Sri Lanka. Most of the studies
conducted elsewhere have small sample sizes [21,26,27].
They have compared the effect of different types of mu-
sic, which were played only for a short period of time

usually less than 10 minutes [21,26] even though at least
20 minutes of music was used in most of the previous
studies conducted in other areas of interest [16,28,29].

Moreover, studies have been conducted to investigate
effects outside the scope of cardiorespiratory effects of
music extended into the psychological and hormonal
impact [21,26,27]. The results have varied from study to
study. Some of the studies of music on heart rate or
blood pressure are inconclusive [26,27]. The study done
by Bernardi L. et al. was able to demonstrate a significant
effect of different types of music on heart rate and the
blood pressure in musicians and non-musicians [21]. Ac-
cording to the research, slower or more meditative music
such as raga music had significant effect on reducing the
heart rate while faster music and more complex rhythms
such as rap, techno and fast classical had significant ef-
fect on increasing the respiratory rate, heart rate and
blood pressure [21]. In fact, some researchers have sug-
gested that further studies to be done with more scientific
basis [16,30]. Therefore, the aim of our study was to de-
termine the effects of Indian classical music on systolic
and diastolic blood pressure, pulse rate and respiratory
rate in asymptomatic individuals aged 45 to 65 years.

2. METHODS (FIGURE 1)

A community based randomised intervention study was
conducted on a sample of 252 calculated for effect size
of 5 mmHg of diastolic blood pressure at & = 0.05 and
power at 0.9 (90%) after obtaining the of ethics review
committee of University of Sri Jayawardhanapura, Sri
Lanka.

Men and women between 45 and 65 years of age who
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Healthy individuals of 45 - 65 years after considering
selection criteria (n =252)

Randomization
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Figure 1. Methodology.
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were not on any long term treatment and who had not
been diagnosed as having a long term illnesses living in
the study area, at the time of data collection were con-
sidered as the study sample. People who were on dietary
or life style modifications for any long term illness were
excluded. Individuals whose resting pulse rate was less
than 60 beats per minute (bpm) and more than 100 (bpm),
blood pressure above 140/90 mmHg, and people with
additional heart sounds and with hearing impairment were
also excluded.

Random sampling method was used to draw the sam-
ple. All the identified individuals were screened for pulse
rate, blood pressure, heart sounds and hearing. The indi-
viduals who fulfilled the selection criteria at the screen-
ing were selected for the intervention component of the
study after obtaining their informed written consent.

All data collectors underwent training for the special
tasks required in the research such as identifying the ap-
propriate individuals from the community to make the
sample frame and obtaining the accurate measurements
of systolic blood pressure, diastolic blood pressure, pulse
rate and respiratory rate.

2.1. Data Collection

A pre-tested, self-administered questionnaire was used
to obtain basic socio-demographic data and interested in
music of the participants.

The systolic and diastolic blood pressure, pulse rate
and respiratory rate were measured in the seated position
after resting comfortably about 30 minutes. Each meas-
urement was repeated once and the mean was taken for
the analysis.

Pulse rate and blood pressure were obtained by using
digital blood pressure apparatus (OMRON IA-2 model).
Respiratory rate was determined by counting the respi-
ratory movements of the chest for one minute from a
distance [31,32].

Examination of hearing was done during screening by
using a simple hearing examination technique (whispered
voice test) [32] and this was performed to ensure that the
selected individuals had no major hearing impairment,
which might have any effect on listening.

The intervention component was carried out in an air-

Table 1. Participants’ characteristics.

conditioned room with calm and quiet environment in
soft lighting. To obtain accurate results, especially the
blood pressure, the participants were asked to avoid cof-
fee/caffeine for at least 1 hour before the test and avoid
smoking 30 minutes before the test. By restricted ran-
domization technique, 127 and 125 individuals respec-
tively were recruited to the study (intervention) and con-
trol groups.

2.2. Intervention

About 22 minute music track based on Indian classical
Rag Darbari Kanada which had been identified as having
effective for cardio vascular system with empirical stud-
ies [33] was used as the intervention. Each individual
was examined for blood pressures, pulse rate and respi-
ratory rate, repeated once again after 3 minutes. Music
was listened by using head phones connected to a head
phone divider seated in a comfortable position. At the
19™ minute, the post test measurements were obtained by
the trained medical officers, repeated 3 minutes later i.e.
at the 22" minute. Same settings were used for the con-
trol group except listening to music. They were asked to
stay still in silence for 22 minutes and the group was also
assessed in the same way as the intervention group for
blood pressure, pulse rate and the respiratory rate.

The significant level of a statistical test was consid-
ered as 0.01 and 0.05. Independent t test was used to
compare means of study and control groups while paired
t test was used to compare pre and post test results of the
same group.

3. RESULTS AND DISCUSSION
3.1. Socio Demographic Characteristics

Both study and control groups were approximately
similar in measured socio demographic characteristics
(Table 1). Female to male ratio was 1.08:1. About 60%
were between 45 to 55 years. Majority were Sinhalese
and Buddhist in religion. About 92% were married. While
all had either primary or secondary level education and
majority indicated that they were neither current smokers
nor current alcohol drinkers.

Characteristic

Study (n = 127) Control (n = 125)

Gender
Age (%)
Ethnicity (%)
Religion (%)

Marital status (%)
Education level (%)
Current employment status (%)
Current smoking status (%)
Current alcohol drinking status (%)

Female:Male
45 - 55/56 - 65
Sinhalese/Others
Buddhist/Others
Married/Unmarried
Primary/Secondary
Employed/Unemployed
Smoking/Not smoking
Drinking/Not drinking

1.08:1 1.08:1
63/37 60/40
79.5/20.5 79.2/20.8
73.2/26.8 70.4/29.6
92.9/7.1 92.0/8.0

42.5/57.5 40/60

51.2/48.8 48.8/51.2
9.4/90.6 10.4/89.6
13.4/86.6 14.4/85.6
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3.2. Interest in Music and Practicing a Kind
of Relaxation Technique

Over 95% of participants in each group were fond of
music. Of the individuals in the study and control groups,
more than 95% have identified the need for a mind re-
laxation technique. But only about 50% of the study
group and about 60% of the control group indicated that
they were practicing any kind of mind relaxation tech-
nique.

3.3. Cardio Respiratory Physiological
Variables

Before the intervention, study and control groups were
not significantly different for systolic blood pressure
(126.1 vs 123.2 mmHg), diastolic blood pressure (77.2
vs 76.0 mmHg), pulse rate (77.5 vs 77.4 beats per min-
ute) and respiratory rate (15.2 vs 14.4 per minute) (p >
0.05).

After the intervention, the mean systolic blood pres-
sure dropped to 117.5 (mmHg) from 126.1 (mmHg) and
the diastolic blood pressure dropped to 71.4 (mmHg)
from 77.2 (mmHg) in the study group. A reduction of
mean pulse rate to 72.3 (bpm) and respiratory rate to
12.7 (per minute) was also recorded and all these
changes in all measurements were significant (<0.01).
The changes observed in the control group; systolic blood
pressure from 123.2 (mmHg) to 123.0 (mmHg), diastolic
blood pressure from 76.0 (mmHg) to 76.8 (mmHg),
pulse rate from 77.4 (bpm) to 76.9 (bpm) and respiratory
rate from 14.4 to 15.0 (per minute) were not significant
(>0.05).

The intervention group demonstrated significant re-
ductions (p < 0.01) of mean systolic blood pressure by
8.6 mmHg (126.1 vs 117.5) and mean diastolic blood
pressure by 5.8 mmHg (77.2 vs 71.4) irrespective of
various socio demographic and behavioural factors. Simi-
larly, a significant reduction of mean pulse rate by 5.2
beats per minute (77.5 vs 72.3) and mean respiratory rate
by 2.5 per minute (15.2 vs 12.7) was also observed after
the intervention. Conversely, the control group did not
show any significant change in any of the parameter over
the study (>0.05); systolic blood pressure 123.2 vs 123.0
mmHg, diastolic blood pressure from 76.0 vs 76.8 mmHg,
pulse rate 77.4 vs 76.9 bpm, respiratory rate 14.4 vs 15.0

per minute. At the same time, the difference of post test
results for each measurement between two groups was
significant (p < 0.01) (Table 2). This confirmed that mu-
sic has a significant impact on cardio respiratory physi-
ology compared to staying still in silence.

Population based studies have indicated the associa-
tion of lower risk of developing hypertension, coronary
heart disease, stroke as well as lowering the mortality
risk from vascular disease with lowered blood pressure
by 2 - 6 mmHg [2-5,34]. A reduction in systolic blood
pressure by 8.53 mmHg and diastolic blood pressure by
5.8 mmHg after listening to music was revealed in our
study which is beneficial.

Studies have shown the association of increase risk for
coronary heart disease with heart rate more than 84 beats
per minute at rest [10,35]. Increase risk of mortality in
the general population as well as in post myocardial in-
farction (MI) patients have also been identified with in-
creasing heart rate [9,10,35]. Conversely, a 25% - 30%
decrease of infarct size occurs with decrement of heart
rate by 14 beats per minute [35]. Moreover, the risk of
increased mortality has been identified with increasing
heart rates in post Ml patients. In our study, the mean
pulse rate of all participants before and after intervention
was less than 77 bpm which means all our participants
were at a lower risk of developing CVD. Further, in our
study, listening to music for 22 minutes induces a drop in
the mean pulse rate by 5.2 bpm which is favourable in
reducing further CVD risk.

Usually, the normal adult breathing rate is 8 - 20
breaths per minute at rest [36,37]. Most modern adults
breathe much faster (about 15 - 20 breaths per minute)
than their normal respiratory rate (36). Respiratory rates
in the sick are usually higher, generally about 20 breaths/
min or more (36). Studies have revealed that an in-
creased respiratory rate up to about 15 breaths per minute
occur in patients with heart disease (12). When compared
the results of current study, all our participants were at a
lower risk for CVD and related disease. But results of
our study show further reduction of respiratory rate by
2.6 per minute after listening to music which is more
favorable for a healthy heart as well as for a healthy life.

The observed effect may be due to the effect of music
on the central and autonomic nervous system as well as
on the endocrine system with resultant reduction in the

Table 2. Influence of intervention on cardio respiratory physiological variables.

Study group (n = 127)

Control group (n = 125)

Variable - «

Pre test Post test o] Pre test Post test p
Mean systolic BP (SD) mmHg 126.1 (12.4)  117.5(10.9) <0.01 1232 (133)  123.0 (13.7) >0.05
Mean diastolic BP (SD) mmHg 77.2 (8.9) 71.4(7.4) <0.01 76.0 (8.2) 76.8 (8.8) >0.05
Mean pulse rate (SD) bpm 77.5(11.9) 72.3(9.2) <0.01 77.4 (11.7) 76.9 (11.2) >0.05
Mean respiratory rate (SD) per min 15.2 (3.1) 12.7 (2.6) <0.01 14.4 (2.3) 15.0(9.2) >0.05

“Paired t test.
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sympathetic activity with simultaneous activation of para-
sympathetic drive along with the reduction of stress hor-
mone levels. Therefore, measuring the parallel effect of
music on change of neuro endocrine system would also
play an important role in understanding the underline
physiology of the relaxation music. Almost all studies
including our study were concerned more about the im-
mediate effect of music on various physiological pa-
rameters. Hence future researches need to be extended to
assess the sustainability of the effect of music. In addi-
tion, conducting researches to find out the effect of long
term listening to the music on prevalence and the prog-
nosis of cardio vascular disease is also important.

4. CONCLUSION

Significant reductions of systolic and diastolic blood
pressure, pulse rate and respiratory rate were observed
immediately after listening to Indian classical music for
about 22 minutes in asymptomatic individuals aged be-
tween 45 and 65 years. Hence staying still in silence for
the same duration had no significant impact on the cardio
respiratory parameters. As these reductions were similar
to the recommended reductions of the same in the evi-
dence available, music can be considered for the use of
programmes in preventing cardio vascular disease. As
listening to relaxing music would be more acceptable to
general population as an intervention method of reducing
CVD risk, it would lead to an improvement in the quality
of life of the people. Furthermore, as it is a very cost
effective intervention method, it may help to minimise
the CVD related economic burden in future.
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