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Abstract

Background :Non linear measure of heart rate variability (HRV)
is an emerging method to detect changes in cardiac autonomic
nerve function in major depressive disorder (MDD). Objective:
To observe the effect of music therapy on non linear measures
of HRV in newly diagnosed MDD patients. Methods: This
prospective interventional study was done in the Department
of Physiology, Bangabandhu Sheikh Mujib Medical University
(BSMMU), Shahbag, Dhaka in 2018 on 60 newly diagnosed MDD
patients aged 20-40 years, both male and female. They were
further subdivided into 30 patients with only antidepressant
medication (Mirtazapine) and 30 patients received music therapy
with Raga kafi (Rabindrasangeet) along with the same medication
for 3 months. Age, sex and BMI matched healthy control were
also enrolled. HRV non linear parameters were recorded by Power
Lab 8/35. For statistical analysis paired sample ‘t’ test and
independent sample ‘t’ test were done. Result: SD1, SD2 and
SD1/SD2 were found significantly lower in MDD patients
compared to healthy control at baseline. After 3 months of music
therapy, significant increment of these parameters occurred with
trend of improvement in cardiac autonomic nerve function
(CANF) in these patients. Conclusion: This study concluded
that music therapy can improve CANF by increasing
parasympathetic and reducing sympathetic activity in MDD
patients.
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Introduction

epression is a common mental health
D problem affecting 322 million people

worldwide. About 4.1% of Bangladeshi
people suffers from depression!'. Major
depressive disorder (MDD) is a subclass of
depressive disorder, essentially featured in DSM-
V as depressed mood or loss of interest or
pleasure in nearly all activities for at least two
weeks?.

MDD is closely associated with cardiovascular
health. Research evidence showed 2-4 fold
higher risk of cardiac mortality in depressed
patients compared to healthy individuals3. They
are also prone to suffer from coronary artery
disease, myocardial infarction, hypertension and
cardiac failure*. MDD has been appeared to have
an impact on autonomic modulation of heart>-S,

HRV is a convenient noninvasive measurement
of beat to beat changes in heart rate which
expresses the output of CANF from central
autonomic modulation’. Nonlinear methods
represents potentially effective tool for HRV
assessment but standards are lacking and full
scope of these methods can’t be determined!?.

Most common nonlinear method is Poincare plot,
which is a geometrical representation that permits
the visual identification of the presence of non
linear HRV. The Poincare plot is quantified by
measuring SD1, SD2 and SD1/SD2 components.
SD1 is the standard deviation of the Poincare
plot (PP) perpendicular to the line of identity and
it measures short term variability representing
parasympathetic tone. SD2 is the standard
deviation of the PP along the line of identity and
measures long term HRV indicating sympathetic
status. SD1/SD2 reflects proportion of short term
and long term variability and evaluates
sympathovagal balance!!13,

Major depression has been shown to have a
detectable influence on autonomic modulation
of heart”-8, Though music have therapeutic effect
in preoperative patients, cancer patients and in
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metabolic syndrome!41°, but very few studies
investigated effects of music therapy on
depression. Music has a beneficial role when
combined with standard care!”-1%,

Though music therapy has been successful for
reducing symptoms of depression but no
published report on investigating the effect of
music therapy on nonlinear measures of HRV in
depression is available. Therefore this study
aimed to investigate the effect of music on CANF
by assessing nonlinear measures of HRV in MDD
patients so that music can be used in adjunct to
medication and reduce the amount of medication
as well as reduce the cardiovascular complications.

Methods

This prospective interventional study was carried
out in the year 2017 at the Department of
Physiology, Bangabandhu Sheikh Mujib Medical
University (BSMMU), Shahbag, Dhaka to
observe the effect of music therapy on CANF by
assessing nonlinear measures of HRV in 60 newly
diagnosed major depressive disorder (MDD)
patients, aged 20-40 years of both sex. These
patients were randomized equally into 30 patients
treated with only antidepressant medication
(Mirtazapine) and 30 patients received music
therapy (Raga Kafi based Rabindrasangeet) in
addition to antidepressant medication. For
comparison 30 apparently healthy subjects were
taken as control.

The patients were selected from the outpatient
Department of Psychiatry, BSMMU and the
controls were selected from Dhaka city dwellers.
The protocol of this study was approved by the
Institutional Review Board of BSMMU. All
patients were studied at baseline before taking
any medication/ music therapy and same patients
were studied after 3 months with music therapy
or without music but all patients were under anti
depressive medication. Similarly healthy subjects
were studied at baseline and after 3 months but
they were not under music therapy. All these
patients were free from severe depression,
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suicidal tendency, cardiovascular disorder,
respiratory disease, renal disease, diabetes
mellitus, thyroid disorder and other psychiatric
disease. After explaining about the study, informed
written consent was taken from each subject.

After enrollment the subjects were advised to
follow some instruction in the previous night of
HRYV test day. They were advised to finish their
meal by 9:00 pm on previous day, to remain free
from any type of stress, not to take sedative
hypnotic medication. They were requested to
take light breakfast without tea and coffee and to
attend the autonomic nerve function test
laboratory in the Department of Physiology,
BSMMU between 8:00 am to 10:00 am on the test
day. A thorough physical examinations including
pulse, BP, height, weight were measured and BMI
was calculated. The subject was advised to take
rest for 15-20 minutes in controlled laboratory
environment. During this period he was not
allowed to talk, eat or drink, to perform physical
or mental activity, even sleep. ECG was recorded
on lead II for 5 minutes by data acquisition device
Power Lab 8/35 (AD instrument, Australia). HRV
recording was analyzed by Lab chart software.
Patient was advised to come with a mobile phone
capable of playing mp3 music. Then preselected
Raga Kafi based Rabindrasangeet (Tegor’s song)
were uploaded in his/her mobile. Then with the
help of earphone he/she was advised to listen to
the songs in a comfortable position every day
evening for half an hour for three consecutive
months. Patient was monitored by frequent home
visits and also was communicated 3-5 times per
week via telephone calls. Patient was advised to
come for follow up assessment after 3 months in
the same department.

Data were expressed as Mean + SE and
percentage. Statistical analysis was done using
SPSS version 20 and Microsoft Excel 2010. Paired
sample‘t’ test and independent sample ‘t’ test
were done. p value of < 0.05 was considered as
statistically significant.

Result

In this study, all depressed patients were similar
to healthy control by age, BMI, waist hip ratio
and MUAC (Table I). At baseline, mean values
of pulse rate, SBP, DBP were found significantly
(p<0.001) higher, whereas SD1, SD2 and SD1/
SD2 were significantly (p<0.001) lower in MDD
patients than those of normal healthy control. In
addition all these parameters were not
significantly different in two groups of patients
before intervention with music therapy or follow
up. (Table II)

After three months follow up, MDD patients
taking only antidepressant medication and not
under music therapy did not show significant
changes in these parameters when compared to
their baseline values, whereas after three months
of music therapy along with same medication,
mean values of pulse rate, SBP and DBP
significantly (p<0.001) decreased but SD1, SD2
and SD1/SD2 significantly (p<0.001) increased
in MDD patients (Table III). Again, post
intervention values of all these parameters
showed similar trends in music group compared
to their non music counterparts and it was
statistically significant. Furthermore, SD1,SD1/
SD2, pulse, SBP and DBP in music group MDD
patient reached close to control value (Table IV).

Table I: Age, BMI, Waist hip ratio and MUAC (n=85)

Parameters Control (n=30) Non music MDD(n=28) Music MDD (n=27)
Age(years) 27.72+0.92 28.96+1.37 27.58+0.30
BMI(kg/m?) 22.72+0.29 21.86+0.39 21.99+0.37
W/H ratio 0.85+£0.01 0.87+0.00 0.86+0.01
MUAC(cm) 28.63+0.37 27.89+0.24 27.7540.17

Data were expressed as mean = SE. Statistical analysis was done by independent sample t test and paired sample
t test. BMI=Body mass index, MUAC=Mid upper arm circumference. W/H=Waist hip ratio
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Table II : Baseline values of nonlinear measures and pulse rate , systolic blood pressure (SBP) and
diastolic blood pressure (DBP) in different groups (n=85)

Parameters Control (n=30) Non music MDD (n=28) Music MDD (n=27)
SD1 2434+1.94 11.25+0.85™ 11.99£1.117
SD2 49.34+1.56 33.54£1.65"" 34.24+1.64"*
SD1/SD2 0.49+0.02 0.34+0.02""* 0.34+0.03"*
Pulse (beats/min) 74£1.25 81.32+1.62" 82.40+1.89™"
SBP(mm of Hg) 120.17+1.30 126.61+0.75™* 127.40£0.90™"
DBP(mm of Hg) 78+0.82 81.25+0.85™" 82.59+0.62"**

Data were expressed as mean + SE. Statistical analysis was done by independent sample t test and paired sample
t test. SBP= Systolic blood pressure, DBP= Diastolic blood pressure,SD 1= Standard deviation of short term RR
interval variability SD2= Standard deviation of long term RR interval variability SD1/SD2 ratio = Ratio of short
term and long term RR interval variability *=Control baseline vs MDD baseline.

Table I1I : Pre follow up values of nonlinear measures and pulse rate , systolic blood pressure (SBP)
and diastolic blood pressure (DBP) in different groups (n=85)

Parameters Non music MDD (n=28) Music MDD (n=27)
Pre Post Pre Post

SD1 11.25+0.85  11.54+0.94 11.99+1.11 18.54+1.16%**
SD2 33.54£1.65  33.88+1.64 34.24+1.64 40.58+2.45*
SD1/SD2 0.34+0.02 0.34+0.03 0.34+0.03 0.47+0.09%*
Pulserate(beats/min)  81.32+1.62  82.64+1.51 82.40+1.89 79.33+1.89*
SBP(mm of Hg) 126.61+0.75  126.79+1.03 127.40+0.90 121.85+1.39%**
DBP(mmofHg) 81.25+0.85  82.85+0.75 82.59+0.62 79.81£1.02*

Data were expressed as mean + SE. Statistical analysis was done by independent sample t test and paired sample
t test. SBP= Systolic blood pressure, DBP= Diastolic blood pressure,SD 1= Standard deviation of short term RR
interval variability SD2= Standard deviation of long term RR interval variability SD1/SD2 ratio = Ratio of short
term and long term RR interval variability. * P<0.05 **p<0.01 *** P<0.001.

Table IV : Post follow up values of nonlinear measures and pulse rate , systolic blood pressure (SBP)
and diastolic blood pressure (DBP) in different groups (n=85)

Parameters Control (n=30) Non music MDD (n=28) Music MDD (n=27)
SD1 22.47+1.89 11.54+0.97"* 18.54+1.16
SD2 50.69+2.68 33.88+1.64™" 40.58+2.45"
SD1/SD2 0.43+0.02 0.34+0.03™ 0.47+0.02%
Pulse rate(beats/min) 73+1.29 82.64+1.51™ 79.33+1.89
SBP(mm of Hg) 122.67+1.30 126.79+1.03 121.85+1.39%
DBP(mm of Hg) 80.83+0.75 82.85+0.76 79.81+1.02%

Data were expressed as mean + SE. Statistical analysis was done by independent sample t test and paired sample
t test. SBP= Systolic blood pressure, DBP= Diastolic blood pressure,SD 1= Standard deviation of short term RR
interval variability SD2= Standard deviation of long term RR interval variability SD1/SD2 ratio = Ratio of short
term and long term RR interval variability * =Control post follow up vs MDD post follow up.#= post non music
MDD vs post music MDD. ***P<(0.001, ** P<0.01, ##P<0.001. #<0.05
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Discussion

In this study, significantly higher resting pulse
rate, SBP and DBP in newly diagnosed MDD
patients compared to control suggest subtle
disorder of cardiac autonomic regulation
associated with MDD. This observation agreed
to other investigators except for DBP329-21_ In
contrast, some researchers found opposite
result?%23, But van der Kooy in 2007 found no
significant change in DBP between depressed
elderly patients and control?*.

After listening to music along with medication
for three months, significant decrement of these
parameters when compared with non music MDD
patients taking only medication obviously point
towards the role of music therapy for this
improvement in cardiovascular autonomic
regulation in MDD patients. In case of pulse rate,
similar finding was reported by other
investigators and they did not report about
changes in BP in MDD patients?. These results
agree to others in both healthy subjects and
depressed patients?®2%. In 2014, Latha et al.
found similar findings in case of stress?’.
Moreover, pulse and BP in music group of patient
were close to healthy subjects which in turn
strongly support the good effect of music on
autonomic regulation.

In the present study lower cardiac autonomic
modulation indicated by lower values of non
linear measures in MDD patients compared to
healthy controls agree to other researchers who
observed significant decrement of SD1and also
SD2 parameter in depressed patients compared
to healthy control30-3!

Significantly lower baseline values of SD1, SD2
and SD1/SD2 ratio in all newly diagnosed MDD
patients compared to healthy controls is
suggestive of poor parasympathetic function in
MDD. Again significant increment in these
parameter after listening music for 3 months
demonstrate the effect of music therapy on
improvement of this component of autonomic
function in MDD. This observation is further

J Bangladesh Soc Physiol. 2019, June; 14(1): 7-13

supported by the results of these parameters in
MDD patients who were not given music therapy
by continued depressed parasympathetic
modulation after 3 months follow up. It was
apparent that 3 months of music therapy could
restore these parameters close to control value.

But several other investigators reported similar
effect on SD1/SD2 by using musical instrument
to produce auditory stimulus3233, In 2015,
Mukherjee et al. also find similar findings in case
of Rabindra Sangeet on normal healthy
individuals®*.

The exact mechanism of music affecting cardiac
autonomic nerve function is not well understood.
Some observed physiological relaxation due to
music therapy as evidenced by increase in
parasympathetic activity and decrease in
sympathetic activity3+3>.

Conclusion

This study concludes that music therapy
improved cardiac autonomic nerve function by
increasing parasympathetic activity and
parasympathetic dominance autonomic balance
in MDD which was evidenced by significant
increment of non linear measures.

Acknowledgement : This study received a
research grant from University Grant Commission
(UGC) of Bangladesh.
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