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ABSTRACT

Romantic music is considered to promote relaxation and
reduce stress. Past researchers reveals that different types of
music varying in tempo can have physiological effects on the
body. To examine the effects of Romantic music after
physical exertion, 15 male students performed a stressful,
cardiovascular exercise. After performing the running
exercise, participants were made listened to their preferred
romantic bollywood music. The physiological effects of
romantic music promoting relaxation are indicated by changes
in Heart rate variability (HRV). Specifically, the relative
change in low to high frequency (LF/HF) ratio component of
heart rate variability proven to be a non invasive technique
was used to indicate physiological changes occurring in the
Autonomic nervous system (ANS). The results obtained
demonstrate the effects of romantic music after physical
exertion based on individual preference for the song.
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1. INTRODUCTION & BACKGROUND

Listening to music has long been known to affect the human
body involving psychological, emotional, neurological and
cardiovascular changes. Many studies have indicated that
music affects the Autonomic Nervous System (ANS),
primarily through the study of Heart Rate (HR) and Heart rate
Variability (HRV), as well as other measures which indicate
ANS activity such as galvanic skin response (GSR) and Blood
Pressure (BP) [13]. Additionally it is proposed that music may
affect healing, through vibration and sound. These studies
provide evidence that leads some researchers to recommend
music as a form of therapy. In 1998, Chlan measured the
effect of music on HR and found that a music therapy was
effective in promoting cardiac relaxation [18]. In 2001,
Hamel‘s used music in order to try and reduce HR before
catheterisation. It was found that subjects who listened to
music with 70-80 beats per minute (bpm) for 20 minutes
before catheterisation displayed altered autonomic, immune,
endocrine and neuropeptide states compared to the control
group that received treatment as usual. The altered systems
resulted in decreased HR, lower metabolism and reduced RR
Interval. These findings indicated that music caused a
physiological relaxation state [21]. In 2002, Smolen and his
team-mates used similar measures with colonoscopy as the
intervention, with similar findings. Their study observed the
effects of music therapy on physiological signs of anxiety
among colonoscopy patients. HR and BP were measured
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during the procedure, both of which were reported to be
significantly decreased in the experimental group which
listened to self-selected music [3]. Both these studies
indicated that physiological measures, predominately HR,
which relate to ANS activity, were reduced in subjects who
listened to music compared to controls. Many studies showed
that music can be used to induce moods in experimental
settings, and by extension can be used for therapeutic
purposes [1, 4, 6, 12, 19]. It was also claimed that music can
be used to improve concentration, reduce anxiety and promote
relaxation [18], as well as enhance well-being and reduces
stress [16]. In 2002, Panksepp and Bernatzky looked at the
role of the brain in interpreting music on an emotional level,
and autonomic responses to music [10]. It was also noted that
gender has an influence on physiological measures, as men
and women differ in their music preferences and emotional
reactions to music and if the subject choose their own music
then there is a stronger effect from the music rather than if it
is selected by the researcher or therapist [20].

The main aim of present study is to examine the effects of self
preferred romantic music after physical exertion in males. The
physiological changes occurring in ANS before and after
listening to music during post recovery after performing
cardiovascular running exercise for about twenty minutes are
indicated by changes occurring in HRV. The ANS is further
divided into the sympathetic nervous system (SNS) and
parasympathetic nervous system (PNS). SNS is responsible
for increasing heart rate, and PNS is responsible for
decreasing heart rate [2]. Both time domain and frequency
domain measures of HRV can be used to indicate the changes
in ANS. In present study, frequency domain analysis of HRV
is performed to indicate the required changes. An increase in
LF/HF is believed to indicate sympathetic nervous system
activity while a decrease indicates parasympathetic activity
[5]. Therefore LF/HF would come more close to normal value
after listening to self preferred romantic music as compared to
the condition when no music is there that shows faster
physiological relaxation and stress reduction while listening to
romantic music.

2. METHOD
2.1 Participants

Fifteen male student volunteers of age between 20-24 years
were recruited as participants. In addition, all volunteers
reported no hearing problems and they liked listening to
Romantic Bollywood music.
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2.2 Procedure

Before performing the exercise, ECG measurements were
obtained from each participant to indicate normal readings.
After that each participant was asked to do a cardiovascular
running exercise for about twenty minutes in the ground.
After exercise, ECG reading was taken from them using
BIOPAC MP36 system to examine post recovery when no
music is there. After this set of measurements, participants
again performed twenty minutes of running exercise, ECG
readings were then again acquired from them while they
listened to their self preferred romantic bollywood song
through earphones at a comfortable listening level to indicate
the changes that are occurring in ANS.

2.3 Processing of Signals

The Sampling rate for ECG data acquisition was 1024
samples/sec. The Processing of signals comprises of two
steps- pre-processing and feature extraction. In the pre-
processing step, removal of baseline drift and noise were
done. A few pre-processing steps were employed to remove
artifacts and noise. Firstly, 6th level wavelet decomposition
was done on the signal using daubechies-db5 mother wavelet
so as to remove baseline wandering. The difference between
the original and the 6th level approximation signal represents
the signal with eliminated baseline wandering. In the feature
extraction step, detection of R peak and QRS complexes was
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done. After detecting R peaks, Heart Rate Variability was
calculated. For Feature Extraction Pan Tompkins algorithm
was used. The Pan Tompkins Algorithm is shown in Figure-1.
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Fig-1: Pan Tompkins Algorithm

Using Pan Tompkins algorithm, the ECG signal was first
passed through a low-pass and a high-pass filter in order to
remove noise from the signal. Then the filtered signal was
passed through derivative, squaring and window integration
phases [9]. Finally, a thresholding technique was applied and
the R-peaks were detected. Frequency domain measures were
then calculated to quantify heart rate variability in the
participants. The implementation of this algorithm on signals
acquired from participants in MATLAB is shown in Figure-2.
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Fig-2: Implementation of PAN Tompkins Algorithm on signals acquired from Participants in MATLAB
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3. RESULT

The parameters calculated are LF power, HF power and ratio
of LF power/ HF power. The LF power spectrum is evaluated
in the range from 0.04 to 0.15 Hz. This band can reflect both
sympathetic and parasympathetic tone. It is calculated by the
use of Power Spectral Density (PSD) of signal. The HF power
spectrum is evaluated in the range from 0.15 to 0.4 Hz. This
band reflects parasympathetic tone. LF/HF Ratio is used to
indicate balance between sympathetic and parasympathetic
tone. Table-1 shows a generalized value of LF, HF and their
ratio evaluated through the spectral components of different
participants.

Table-1: HRV Spectral Components
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Category Low High LF/HF
Frequency Frequency Ratio
(Meant SD) | (Mean+ SD) | (Meant SD)
Normal 75.19+4.08 64.97+4.28 | 1.15+0.0108
No Music 72.49+3.44 62.26+3.46 | 1.171+0.015
Romantic 72.74+3.73 62.61+3.77 | 1.161+0.037
Bollywood
Music

From the above table it can be evaluated in post recovery
period during listening to Romantic bollywood music, the
LF/HF ratio comes close to the normal value that can directly
be linked to parasympathetic activity indicating early
relaxation than the LF/HF ratio when no music was there. For
all the participants, we have consistently measured LF, HF,
LF and HF ratio in normalized units which is consistent with
our hypothesis. Figure-3 below shows the result of our
measurement of LF/HF ratio of 15 participants. The blue line
indicates the ratio values in normal condition; red line
indicates ratio values when no music was there and green line
indicates ratio values when participants were listening to
romantic bollywood music.
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Fig-3: Measurement of LF/HF ratio of 15 participants

4. CONCLUSION

The Purpose of this study was to evaluate the overall effect
self preferred Romantic music on Heart Rate Variability and
in turn on the sympathetic and parasympathetic activity of the
subject to promote relaxation after physical stress in males.
Our findings indicate that listening to romantic self preferred
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music results in significantly reduced physical stress in males
after exposure to a stressor. These findings have important
role in management of anxiety or tension in male patients by
music therapy. These would help the music therapist to select
a particular type of romantic music for his male patient
according to patient’s choice. In our future study, similar
experiment would be conducted on female participants to test
the effect of self preferred romantic music on them in
reducing stress to evaluate the significant changes that would
occur due to gender difference.
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