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Abstract

Background: Poincare plot analysis of heart rate variability
(HRV) is a complex nonlinear method for assessing cardiac
autonomic nerve function (CANF) in generalized anxiety
disorder (GAD). Objective: This study aimed to observe the
effect of music therapy on HRV by poincaré plot analysis in
GAD patients. Methods: This prospective Interventional study
was done in 2019 on 60 newly diagnosed GAD patients aged
20- 40 years, both male and female. Among them, 30 patients
were under music therapy with Raga Bhairabi based Rabindra
Sangeet for 3 months and 30 patients were without music therapy
and both patient groups were studied over three months. Healthy
controls, who were enrolled in this study, were Age, sex and
BMI matched. Poincaré plot (non linear measure) of HRV of all
GAD patients and control were recorded at baseline and after
three months of follow up. HRV were recorded by Power Lab 8/
35. For statistical analysis Bonferroni’s Post Hoc test and paired
sample ‘t’ test were done. Results:Standard deviation of the points
perpendicular to the axis of line of identity(SD1), standard
deviation of the points along the axis of line of identity (SD2)
SD and SD1/SD2 were significantly lower in all GAD patients
compared to healthy control at baseline. After 3 months of music
therapy, significant increment of these parameters occurred in
GAD patients, whereas no changes of these except SD1 were
noted in patients without music therapy after 3 months. Moreover,
these parameters were not significantly different in patients under
music therapy compared to control at the end of three months.
Conclusion: This study concluded that music therapy can improve
cardiac autonomic dysfunction in GAD patients.

Keywords: Music, SD, SD2, GAD.

39



Effect of music therapy on HRV in GAD

Mallik, Ferdousi and Sultana

Introduction
eneralized anxiety disorder (GAD) is
a common psychiatric disorder among
people of all ages across the world

affecting 3.1% of global population.! The
prevalence of GAD is 1.5%-3% in developing
countries? and 6 million people are suffering from
GAD in Bangladesh.’> GAD patients’ often
experience chronic and severe uncontrolled
anxiety for at least 6 months, which is beyond
control and associated with restlessness, lack of
concentration, irritability, muscle tension, fatigue
and sleep disturbance.!

Previous studies reported a significant
association between GAD and autonomic
dysfunction due to presence of autonomic
symptoms. Autonomic dysfunction is
characterized by overactive sympathetic drive
and hypoactive parasympathetic function.’

Heart Rate Variability (HRV) is most widely used
tool for detecting autonomic dysfunction by
providing a quantitative assessment of individual
component of cardiac autonomic tonic activity.
It represents the variation of consecutive heart
beat interval as well as instantaneous heart rate
resulting from central and peripheral autonomic
modulation. It can measure the output from
central autonomic modulation.® Nonlinear
method of measurement of HRV represents a
potentially effective tool for HRV assessment and
among all nonlinear methods, poincaré plot is
the most common method, used by the
commercial devices for this purpose. Here, all
the heart beats are geometrically represented and
it helps the visual identification of the presence
ofnon linear HRV. The Poincare plot is quantified
by measuring SD1, SD2 and SD1/SD2
components where SD1 measures short term
variability representing parasympathetic tone and
SD2 measures long term HRV indicating both
sympathetic and parasympathetic status. SD1/
SD2 reflects the proportion of short term and long
term variability and evaluates sympathovagal
balance.?1?
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GAD has been shown to influence autonomic
modulation. Several previous studies strongly
suggest autonomic dysfunction is associated with
GAD.*7 Recent research evidence on the benefit
of music therapy (MT) has been the basis of its
use in various clinical conditions. Research
evidence demonstrated therapeutic effect of
music in preoperative and postoperative patients,
cancer patients, autism patient, metabolic
syndrome, schizophrenia, major depressive
disorder and many other conditions, 13-16 but very
few studies investigated the effects of music
therapy on GAD. With other standard care, music
also has a beneficial role. In clinical settings,
GAD is usually treated by medication together
with psychiatric counseling in combination. A
randomized control trial demonstrated the value
of music therapy to reduce anxiety levels in
GAD'8. But the potentials of music therapy to
improve autonomic dysfunction in GAD has not
yet been explored. Therefore, this study has been
designed to investigate the effect of music therapy
on cardiac autonomic nerve function, analyzing
by Poincaré plot of HRV in GAD patients.

Methods

This prospective interventional study was carried
out from March 2019 to February 2020. Sixty
(60) newly diagnosed GAD! patients and 30
apparently healthy subjects aged 20-40 years of
both sexes were recruited in this study. Patients
were diagnosed by psychiatrist following DSM-
V criteria. Thirty (30) patients received music
therapy (Raga Bhairavi based Rabindra Sangeet)
for 3 months and designated as music group.
Thirty (30) patients were not given music therapy
but followed up after 3 months and designated
as non music group. Healthy subjects were not
under any music therapy, but studied and at
baseline and also followed up after 3 months.
Both the patient groups were under similar
medication prescribed by psychiatrist throughout
the period of 3 months.
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The cardiac autonomic tone of all groups was
assessed both at baseline (day 0) and after 3
months of follow up (day 90) by Poincaré
analysis of HRV. From the outpatient Department
of Psychiatry, BSMMU, the patients were
selected and the controls were selected from
hospital staff and the attendant of the patients.
The protocol of this study was approved by the
Institutional Review Board of BSMMU. Patients
were excluded if they had psychiatric Co
morbidity other than GAD, history of substance
abuse or dependence, had a history of
cardiovascular, neurological, or endocrinological
illness. After enrollment informed written consent
was taken from all subjects. After final
acceptance the subjects were advised to follow a
set of instruction in the previous night in order
to prepare for HRV recording in the next day.
These included to take their meal within 9:00
pm, remain stress or anxiety free, have a sound
sleep, to avoid any sedative on previous night
and on the test day they were requested to take
light breakfast without tea and coffee and to
report the autonomic nerve function test
laboratory between 8:00 am to 10:00 am in the
Department of Physiology, BSMMU on the test
day. An overall physical examinations, including
pulse, BP was done and also anthropometric
measurements were taken. The subject was given
rest for 15-20 minutes in a temperature and sound
controlled laboratory environment. In supine
position ECG was then recorded in lead II for 6
minutes by a data acquisition device Power Lab
8/35 (AD instrument, Australia). Then poincaré
analysis of HRV data was done by the Lab chart
software which yielded auto generated report.
During this period of data recording he/she was
not allowed to talk, eat or drink, to perform
physical or mental activity, even sleep. After the
baseline data were recorded instruction about the
music intervention was given to GAD patients
of music group. The patient was previously
advised to come with a mobile phone that is
capable of playing mp3 music. Then pre selected
Raga Bhairavi based Rabindra Sangeet (Tegor’s
song) were uploaded in his/her mobile. Then,
with the help of earphone he/she was advised to
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listen to the songs in a comfortable position every
day morning or any preferable time for half an
hour for three consecutive months. By
communicating with the attendant of the patient
2/3 times per week via telephone calls better
compliance of the therapy was obtained. GAD
patient without music therapy and healthy control
was advised to come for follow up assessment
after 3 months in the same department. For
maximum compliance each patient was
adequately trained by the researcher before
releasing for home practice. Data were expressed
as Mean =+ SD. Statistical analysis was done using
SPSS version 16. One-way ANOVA followed by
Bonferroni’s post hoc test and paired sample “t”
test were done for statistical analysis. p value of
<0.05 was considered as statistically significant.

Results

At the end of three months, the data of 2 patients
of music group and 4 patients of non music group
were discarded due to a technical error. Final data
of 28 patients of music, 26 patients of non music
and 30 healthy subjects at the end of 3 months
were used in the analysis. In the present study,
all GAD patients were similar to healthy control
by age, sex and BMI (Table I). At baseline, mean
values of pulse rate, SBP, DBP were found
significantly (p <.001) higher, whereas SD1, SD2
and SD1/SD2 were significantly (p< 0. 01) lower
in GAD patients than those of normal healthy
controls. In addition, all these parameters were
almost same in two groups of patients before
intervention with music or follow up (Table II).
After three months of music therapy, pulse rate,
SBP and DBP significantly (p<0.01) decreased
but SDI1, SD2 and SD1/SD2 significantly (p<
0.001) increased in GAD patients (Table III),
whereas after three months of follow up, the GAD
patients not under music therapy, did not show
significant changes in these parameters except
SD1 when compared to their baseline values.
Again, post intervention values of SBP, DBP and
SD2 showed lower values in music group
compared to their non music counterparts.
Furthermore, SD1, SD1/SD2, SBP in music
group GAD patients reached close to control
value after 3 months (Table IV).
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Table I: Age, sex and BMI of different groups of GAD (N=84)

Parameters Music Non M3usic Control
(n=28) (n=26) (n=30)
Age(years) 29.79 £5.78 31.69+6.66 31.1+3.69
(20-40) (20-40) (23-39)
BMI(kg/m2) 22.86+1.52 21.87£1.96 22.0742.12
(18.82-24.77) (18.59-24.9) (18.54-24.80)
Male no (%) 14(50%) 12(46.15%) 15(50%)
Female no (%) 14(50%) 14(53.85%) 15(50%)

Data were expressed as Mean + SD. Statistical analysis were done by One-way ANOVA followed by
Bonferroni’s Post Hoc test; BMI= Body Mass Index; N= Total number of subjects; n=number of subjects in

each group.

Table II: Baseline values of HRV measures and pulse rate, SBP and DBP in different groups of GAD

(N=84)
Parameters Music Non music Control
(n=28) (n=26) (n=30)
SD1 14.8247.48""" 13.81+8.87°"" 29.93+11.88
(4.41-32.76) (2.21-35.65) (13.11-56.02)
SD2 42.16£16.99°° 38.21£17.82°"° 57.65+17.47
(16.01-85.75) (10.65-85.75) (33.07-101.40)
SD1/SD2 0.35+0.1°"" 0.35+£0.19°"* 0.52+0.13
(0.22-0.88) (0.17-1.00) (0.32-0.84)
Pulse (beats/min) 87.11+11.51°"° 87.23£13.94°°° 73.87+5.6
(61-110) (69-125) (60-90)
SBP(mm of Hg) 126.79+5.13°°° 122.69+7.10°"* 110.83+8.10
(110-135) (110-130) (100-130)
DBP(mm of Hg) 84.114£5.78"*° 83.58+4.12°°° 72.00+£5.96
(70-90) (75-90) (60-85)

Data were expressed as Mean £ SD. Values in parentheses indicate ranges. Statistical analysis were done by
One-way ANOVA (among groups) followed by Bonferroni’s Post Hoc test (between groups); SBP=Systolic
Blood Pressure; DBP=Diastolic Blood Pressure; SD1- 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 N=number of subjects; n=number of subjects in each group. ***“music GAD baseline
and non music GAD baseline vs. Control baseline.
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Table III: Pre and post intervention/follow up values of HRV measures and pulse rate, SBP and DBP
in different groups of GAD (N=84)

Parameters Music (n=28) Non music (n=26)
Pre Post Pre Post
SD1 14.82+7.48 25.19+16.79** 13.81+8.87 18.43+£11.30*
(4.41-32.76) (4.8-75.63) (2.21-35.65) (2.78-42.85)
SD2 42.16£16.99 52.41+24.05* 38.21+17.82 38.25+17.92
(16.01-85.75) (21-144.50) (10.65-85.75) (10.65-74.29)
SD1/SD2 0.35+0.1 0.46£0.17%** 0.35+0.19 0.42+0.16
(0.22-0.88) (0.17-1.00) (0.17-1.00) (0.09-0.7)
Pulse rate 87.11£10.51 79.36+9.63%* 87.23+13.94 85.19+10.93
(beats/min) (61-110) (56-100) (61-110) (66-125)
SBP(mm of Hg) 126.79+5.13 114.46+7.11%%* 122.69+7.10 119.81+6.24
(110-135) (100-125) (110-130) (110-130)
DBP(mm of Hg) 84.11+5.78 79.82+5.18%* 83.58+4.12 83.35 +3.77
(70-90) (70-85) (75-90) (75-92)

Data were expressed as Mean + SD. Statistical analysis was done by Paired sample t-test; SBP= Systolic Blood
pressure; DBP= Diastolic Blood Pressure; SD1- 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 N=Total number of subjects; n=number of subjects in each group. * P<0.05 **p<0.01 ***
P<0.001.*= baseline GAD vs. post music GAD and post non music GAD.

Table IV: Post intervention/follow up values of HRV measures and pulse rate, SBP and DBP in
different groups of GAD (N=84)

Parameters Music (n=28) Non music (n=26) Control (n=30)
SD1 25.19+16.79 18.43+11.30 28.43+11.18
(4.8-75.63) (2.78-42.85) (12.85-54.73)
SD2 52.41+24.05% 38.25+17.92 53.88+18.17
(21-144.50) (10.65-74.29) (30.97-99.50)
SD1/SD2 0.46+0.17 0.42+0.16 0.53+0.14
(0.22-0.88) (0.09-0.7) (0.32-0.84)
Pulse rate(beats/min) 79.36+9.63% 85.19+10.10 72.53+7.48
(56-100) (66-125) (62-90)
SBP(mm of Hg) 114.46+7.11% 119.81+£6.24 112.67+6.79
(100-125) (110-130) (100-125)
DBP(mm of Hg 79.82+5.18% ¥ 83.35 £3.77 73.00+5.66
(70-85) (75-92) (60-85)

Data were expressed as Mean + SD. Statistical analysis was done by One-way ANOVA (among groups) followed
by Bonferroni’s Post Hoc test (between groups); SBP= Systolic Blood pressure; DBP= Diastolic Blood Pressure
SD1- 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; N=Total number
of subjects; n=number of subjects in each group. 3= post music GAD vs. post non music GAD; 3"P<0.05; ¥~ post
music GAD vs. control follow up. ¥"P<0.05, ¥ = <0.01, ¥* =<0.001,
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Discussion

In this study, significantly higher resting pulse
rate, SBP, DBP and lower SD1, SD2 and SD1/
SD2 in newly diagnosed GAD patients before
intervention compared to control suggested
cardiac autonomic dysfunction with poor
parasympathetic tonic activity in all drug naive
GAD patients. These results agree to some
investigators those who have observed
association of hypertension and increased risk
of cardiovascular disease (CVD) with GAD.!%-
21 Thus these observations of derangement of
autonomic tone in the current series of patients
also clearly indicate the risk of CVD in these
GAD patients. After listening Rag based song
for three months the significant decrement of
pulse rate, SBP and DBP in patients from their
baseline suggested improvement of cardiac
autonomic regulation in this group of patients.
These findings also agreed to others. 2224 Similar
changes were also observed by others but in case
of stress.?> Moreover, SBP in music group of
patient were close to healthy subjects which in
turn strongly support the good effect of music
on autonomic regulation.

Again significant increment in SD1, SD2 and
SD1/SD2 after listening music for 3 months
demonstrate the effect of music therapy on
improvement of parasympathetic and
sympathetic tone in GAD patients. This
observation is further supported by the results of
these parameters in GAD patients without music
therapy where no significant change in these
parameters was found after 3 months of follow
up. In addition, it was apparent that 3 months of
music therapy could restore these parameters
close to control value.

But several other investigators reported similar
effects on SD1/SD2 by using musical instrument
to produce auditory stimulus.2627 Previous
studies have also found similar findings in case
of Rabindra Sangeet on normal healthy
individuals.?

How music therapy affects the cardiac autonomic
nerve function is not still well explained. It has
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been suggested that physiological relaxation due
to music therapy might be responsible for
increase in parasympathetic activity and decrease
in sympathetic activity. 2829

Conclusion

From the results of the present study, it can be
finally concluded that music therapy can
effectively improve autonomic dysfunction in
GAD and it can be successfully used as an adjunct
to medication and thereby protect the patients
with generalized anxiety disorder from
cardiovascular risk.
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