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Abstract

Introduction: Medical professionals, especially medical students face a lot of stress and anxiety due to
various challenges at personal and professional levels. Stress and anxiety affect their health and well-being
and causes mental disturbance. Blood pressure, heart rate, and other biochemical parameters show an
abnormal rise due to stress and anxiety. Music therapy using Indian classical instrumental music can help
relieve this stress and anxiety and bring the biochemical parameters to normal levels.

Aim: The purpose of the present study was to evaluate the immediate and short term effects of Indian
classical instrumental music on stress and anxiety using both qualitative and quantitative measurements on
male medical students.

Materials and Method: Fifty-six (56) healthy male medical students aged between 17-25 years were
selected from Rajkiya Medical College, Jalaun (Uttar Pradesh), for a month-long music therapy which
included listening to Indian classical instrumental music every day for thirty minutes. ADSS questionnaire,
salivary cortisol, blood pressure, heart rate, and lipid profile other required parameters were recorded twice,
once at baseline and another after one month of music therapy.

Results: Post music therapy values revealed a significant decrease in ADSS score anxiety (4.36 £1.39 v/s
3.36 £ 1.20 p<0.0001), depression (3.14 + 1.70 v/s 2.23 £ 1.50, p<0.0001) Stress (4.54+1.91 v/s 3.39+1.77,
p<0.0001) Salivary cortisol (4.04£1.39 v/s 3.33+1.35, p<0.0001). Further, a significant decrease was
recorded in systolic blood pressure (122.53 + 5.24 v/s 120.86 £ 2.50, p 0.0005) diastolic Blood Pressure
(82.75 + 5.36 v/s 80.82+1.74, p=0.0045) and heart rate (73.43+3.09 v/s 71.99+1.15, p<0.0001).

Conclusion: The findings of the present study showed that listening to Indian classical instrumental music
notably reduces salivary cortisol, blood pressure, heart rate, respiration rate, blood glucose, and lipid profile,
and helps to relieve stress and anxiety in male medical students. However, further studies on a larger
population are required to make a general policy to facilitate the better mental health of medical students.
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Introduction

Stress is an excessive and acute fear and worry about
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anything. Anxiety occurs in response to stress.(!’ When
a body suffers stress, it responds to it through physical,
physiological or mental adaptation.®)» Many chronic and
acute diseases are triggered by stress. It is also seen that
stress acts as a cause for many cardiovascular diseases,
and sometimes gives rise to fatal diseases like cancer.
(3-3) In response to stress and anxiety in human body, the
level of blood pressure(®), heart rate”), respiration rate®,
Salivary cortisol (9), blood sugar!?) and lipid profile('!)
increase.
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In medical students, stress level is higher as
compared to students of other profession because of the
medical field, and this stress level keep on increasing
throughout the course in medical college.(!>!3) A number
of stressors have been found to affect the well-being of
medical students and they often result in psychological
morbidities like depression and anxiety.(!*) In a self-
executed, questionnaire-based study, it was found that
39.1% medical students were distressed, 15.6% were
suffering from anxiety, and around 12% were found to
be depressed. 1%

Music helps in lowering anxiety and elevating mood.
It also affects various physiological and biochemical
factors such as blood pressure, pulse rate, respiration
rate, lipids profile and blood sugar levels. (!9 Indian
classical instrumental music has been found to relieve
stress in gastroscopy patients. (1”) Indian raga improves
attention and concentration in college students. (¥

However, the effects of Indian classical instrumental
music on stress and anxiety of male medical students are
still unclear, hence the present study was conducted to
assess the effect of Indian classical music on stress and
anxiety in male medical students.

Material and Method

Participants: The current interventional type of
study included fifty-six (56) male medical students from
Rajkiya Medical College, Jalaun (UP). This study took
place in the Department of Physiology. The inclusion
criteria included a healthy first-year M.B.B.S. male
students aged between 17-25 years. Students who were
diagnosed with any medical disorders; undergoing
medical treatment; having a dislike for music and
preferred not to listen to it; suffering from severe
anxiety and major depressive disorder; undergoing any
Complimentary and Alternative Medicine (CAM’s)
were excluded from the study.

Pre and post music therapy the following parameters-
ADSS questionnaire, salivary cortisol, blood pressure,
heart rate, respiration rate, fasting blood sugar and
lipid profile, were recorded. All the participants
were made aware in detail about the objectives of the
study. Informed written consent was taken from all
the subjects that ensured that the participants could
make an informed, voluntary and rational decision to
participate. A demographic questionnaire was filled by
them to gather information about their age, weight, and
height. Psychological health, i.e., the overall level of

stress and anxiety in the subjects was measured by using
responses to self-reported measures through the ADSS
test questionnaire.(”)

Measurements: All of the physiological and
biological parameters were recorded and calculated.
These parameters were taken before noon. For salivary
cortisol, the circadian fluctuations of hormone levels are
pronounced in the morning hours and flatten throughout
the day.202D)

Music Intervention: Music therapy was started
for all the students after recording pre-music therapy
parameters. All the subjects were asked to come at 7:30
am®? sharp in a hall with a capacity of 60 to 70 persons.
The hall was properly ventilated and isolated from noisy
gathering places and distracting sounds, to provide easy
access to all the subjects. Once settled on respective
chairs from 7:30 am to 7:40 am, participants were asked
to relax and make themselves comfortable. After 10
minutes, i.€., at 7:50 am, the Indian classical instrumental
music (Raga Desi-Todi played on a flute by a renowned
Indian musician, Pt. Hari Prasad Chaurasia)®® was
played by the attendants for the next 30 minutes>>>% at
50 to 60 DB.>Y All the subjects were advised to keep
their eyes closed during music therapy.®>

Half an hour later, at 8:20 am, the music was stopped
and the candidates were allowed to leave the room. This
therapy took place in the same manner for a month.¥
On the fifteenth and the thirtieth day of music therapy,
all the candidates were asked feedback about how they
felt during the therapy. Students were free to contact for
guidance if they had some queries or felt uneasy.

Parameters: Cortisol: For the analysis of cortisol,
saliva was collected using small cotton swabs.
Participants were given cotton roll to gently chew for 1
minute. After one minute, the stimulated saliva sample
was collected by taking the chewed cotton roll and
placing it into a small plastic tube. Saliva was analyzed
by cortisol ELISA kit by BioVision, and this was
conducted between 12:00 to 17:00 hours, to minimize the
confounding effect of the hormonal diurnal rhythm.®

Blood pressure: Blood pressure was measured by
the auscultatory method using a Sphygmomanometer.>”)

Heart Rate: Heart rate was recorded from the radial
pulse.?®

Respiration Rate: In the resting condition, the
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respiration rate was calculated by counting the number
of chest-rise per minute.(?>3%

Glucose level: It was estimated by the fasting
method by the GOD-POD method.?

Lipid Profile: Lipid profile in the serum sample
was measured by serum concentrations of the following
parameters:

The serum concentration of total cholesterol was
estimated by the enzymatic CHOD-POD method.?

The serum concentration of triglycerides was
calculated by the GPO-PAP method.?

The serum concentration of high-density lipoprotein
was measured by CHOD-POD/Phosphotungstate
method.G?

The serum concentration of low-density lipoprotein
was evaluated by using Friedewald’s formula: LDL
cholesterol = total cholesterol — HDL cholesterol —
[triglycerides/5].GD

Statistical Analysis: Outcomes were expressed
as Mean = SD (standard deviation of the mean). The
statistical data were analyzed and compiled using SPSS
21st version software manufactured by IBM USA. To
compare values obtained before and after the musical
intervention, the student’s paired t-test was applied. A
p-value<0.05 was considered significant.

Results

Results of the present study included data of various
parameters in all the participants before and after
music intervention. For all given parameters, degree of
freedom: 55, 95% confidence interval was considered.

Table 1: ADSS scores pre music therapy and post music therapy.

Pre Music Therapy Post Music Therapy p-value
Anxiety (0-9) 4.36+1.39 3.36+1.20 <0.0001""
Depression (0-9) 3.14+1.70 2.23+1.50 <0.0001""
Stress (0-9) 4.54x1.91 3.39+1.77 <0.0001*

Values expressed as Mean+/-SD. **highly significant.

The level of anxiety, depression, and stress ranges from 0-9. Above 9, the condition is severe.

Table 1 suggests that mean ADSS score for anxiety (4.36 +1.39 v/s 3.36 + 1.20), p<0.0001 depression (3.14 £
1.70 v/s 2.23 = 1.50), p<0.00001 and stress (4.54+1.91 v/s 3.39+1.77), p<0.0001 was significantly decreased in male

medical students after participating in music therapy for one month.

**p<0.0001 Highly significant

Salivary Cortisol

Before music therapy

L

After music therapy

Figure 1. Mean difference in salivary cortisol pre music therapy and post music therapy.
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Itis evident from Figure 1 that the baseline values of salivary cortisol significantly depleted from 4.04+1.39nmol/L
to 3.33+1.35nmol/L (p<0.0001) in male medical students post music therapy a month later.

Table 2: Blood pressure pre music therapy and post music therapy

Parameter Pre Music Therapy Post Music Therapy p-value
SBP(mmHg) 122.53+5.24 120.86+2.50 0.0005™
DBP(mmHg) 82.75+5.36 80.82+1.74 0.0045™

Values expressed as Mean+/-SD. SBP= systolic blood pressure, DBP= diastolic blood pressure, ** highly significant

Further, A significant decrease in systolic blood
pressure from 122.54 + 5.24 mmHg to 120.86 + 2.50
mmHg (p=0.0005) and diastolic blood pressure from

82.75 £ 5.36 mmHg to 80.82+1.74mmHg (p=0.0045)
was recorded after one month musical therapy. (Table 2).

Table 3: Heart rate, respiration rate and fasting blood sugar pre music and post music therapy

Parameter Pre Music Therapy Post Music Therapy p-value

HR(beats/min) 73.43+3.09 71.98+1.15 <0.0001*
RR(/min) 14.46+1.94 12.6440.94 <0.0001™
FBS(mg/dL) 91.61+10.35 87.3248.69 <0.0001™

Values expressed as Mean+/-SD. **highly significant. HR=heart rate, RR=respiration rate, FBS= fasting blood sugar

Table 3 shows a significant reduction in heart rate,
respiration rate and fasting blood sugar post music
therapy. There was a significant decrease of 1.45+1.94
beats/min, (p<0.0001), 1.82+1.00/min, (p<0.0001) and

4.29+ 2.66 mg/dL, (p<0.0001) in heart rate, respiration
rate and fasting blood sugar respectively in male medical
students after month-long music therapy.

Table 4: Lipid profile pre music therapy and post music therapy.

Parameter Pre Music Therapy Post Music Therapy p-value
TC(mg/dL) 199.33+33.54 198.98+33.42 <0.0001™
TG(mg/dL) 115.44+24.49 114.16+24.91 <0.05"
HDL(mg/dL) 45.96+6.43 46.66+6.50 <0.0001™
LDL(mg/dL) 128.88+30.09 128.53+30.04 <0.0001™

Values expressed as Mean+/-SD. *significant ** highly significant. TC=total cholesterol, TG=triglycerides, HDL= high-density

lipoprotein, LDL=low-density lipoprotein.

Further, a significant decrease of TC (p<0.0001),
TG (p<0.0001) and LDL (p<0.0001) was observed in
all the participants after following one month music
therapy. On the other hand, a significant increase of 0.69
+ 0.1 mg/dL with a p-value <0.0001 was recorded in
post HDL value compare to pre HDL value. A decrease
in TG with a p-value of 0.05 was recorded.(Table 4)

Discussion

Stress is a general response of the body to any mental
or physical pressure on it.3%33) Stress is a condition or
a feeling that one experiences upon the realization that
the expectations from him/her overshadow the social as
well as personal potentiality and resources the individual
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can put forth.”®¥ Anxiety, on the other hand, acts as a
response to stress both in moderation and in excess.
In moderation, stimulates an anticipatory and adaptive
response; and if it exceeds, it will destabilize and
dysfunction the individual.®3% Although anxiety is as
familiar and probably as devitalizing as depression, ¢7)
it has managed to achieve less recognition and is often
unseen and undertreated in the general population. G¥

Indian medical students suffer more stress and
anxiety than other professionals. G% 49 This is also
because the Indian medical education system is slightly
different from other regions, especially because of its
selection process. “! Moreover, the influence of one’s
family in deciding the career in the medical field too
plays a role in growing stress, anxiety and depression
in Indian medical students.®% 4 Furthermore, Indian
medical students rarely seek professional help, mostly
because of embarrassment and taboo concerning mental
health.*3)

The present study recorded a significant decrease
in the ADSS score of anxiety, depression, and stress
in male medical students after following one month of
music therapy. The results of the current study were very
similar to the findings of the previous study of Prakash K
etal. ¥ as they revealed that the music therapy made the
subjects feel less stressed and anxious. These significant
changes of ADSS score in all three parameters seem
to be due to one-month music therapy as a prior study
suggests that listening to the music may have increased
the HPA axis activation and assisted the faster recovery
of the ANS, which further reduced stress and anxiety in
the subjects. (19

Further, a significant decrease in salivary cortisol
was observed in the present study. These findings are
very similar to the earlier studies of YC Hou et al 4>
and Shaji John et al. “® YC Hou et al *® recorded that
providing music during hemodialysis is an effective
complementary therapy to relieve the frequency and
severity of adverse reactions, as well as to lower salivary
cortisol levels. Besides, Shaji John et al % found that
there was a significant decrease in salivary cortisol
levels in participants after music training.

This decrease in salivary cortisol secretion as
recorded in our study may be due to reduced secretion
of ACTH from the pituitary or decreased secretion of
cortisol from the adrenal glands due to a reduction in
stress and anxiety. 47) It has been suggested in studies

that salivary cortisol is one of the reliable physiological
markers of stress which is decreased by music via
inducing the activity of HPA-Axis.(1647

Stress is seen as the main threat of health mentally as
well as physically. “® The decrease in stress can reduce
this threat and facilitate better well-being of the human
body and mental health. “®) This decrease of stress
observed in our study might be helpful to facilitate an
improved mental state of mind in male medical students
as a low level of stress has been found associated with
better use of the mental ability. ®® As a response to
stress, the endocrine system begins to release cortisol.
Therefore a decrease in salivary cortisol marks the
decrease in stress and anxiety. ¢V

Our study recorded a significant decrease in blood
pressure after following one month of music therapy.
Similar results were shown in a study conducted by
Wendy E. K. and Nikki S. ©» Wendy E. L and Nikki S
observed that the exposure to music prevented the stress-
induced increases in physiological parameters such as
subjective anxiety, heart rate and systolic blood pressure
in both male and female subjects. This decrease in blood
pressure as observed in the present study might be due to
music listening evoke some relaxation response which in
turn helps in decreasing the blood pressure. 3 Another
possible mechanism of action could be that music
intervention resulted in heightened brain dopamine
levels via a calmodulin-dependent system. This rise
in dopamine levels restrained sympathetic activity via
dopamine-2 receptors which in turn reduced blood
pressure. *¥ Besides, it was observed that the heart rate
changed to normal post music therapy for a month. This
may be due to the reason that classical music tends to
relax the body and stimulate the parasympathetic nervous
system, thereby changing the abnormal heart rate to
normal. 3 It was also perceived that listening to music
for a month regulated the respiration rate. Siritunga et al
found a similar result in their study. % Music acts on the
central and autonomic nervous system and the endocrine
system sympathetic activity with concurrent activation
of parasympathetic drive and a reduction in the stress-
hormone release, hence regulating the respiration rate.
(36) Also, fasting blood sugar levels were seen to improve
post music therapy. Madhuri Sharma et al®” found
related derivation in their previous study. Classical
music, a refined sound, stimulates the cell activity in the
pancreas and normalizes the blood sugar release, hence
reducing the increased blood glucose levels. %)
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A reduction in triglyceride, LDL with an increase in
HDL concluded that music therapy lowers blood lipid
levels. This finding was consistent with the results of
the previous study conducted by Madhuri Sharma et al.
(7 However, the reasons for such an effect of classical
music on the lipid profile is unknown.

Conclusion

Findings of the present study suggest that salivary
cortisol, anxiety, depression and stress level were
significantly decreased in male medical students
after following music therapy with Indian classical
instrumental music (raga) for a month. Moreover, a
significant decrease in blood pressure, heart rate and
fasting blood sugar levels were recorded after music
therapy. Therefore, we strongly suggest music therapy
for medical students suffering from stress and anxiety to
decrease the stress level and enhancing mental health.
However, further studies on a larger population are
required to make a general policy to facilitate the better
mental health of medical students.
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