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Abstract

Background: Aerobic exercise and relaxing music induce parasympathetic activity over the heart. The combined effect of the two
interventions was shown to reduce heart rate (HR), rate of perceived exertion (RPE), and anxiety levels.

Objectives: The purpose of the study was to evaluate the effect of aerobic exercise along with music vs. only aerobic exercise, on the
autonomic function of the heart during recovery in collegiate overweight and obese individuals.

Methods: Thirty-two collegiate overweight and obese individuals were recruited based on inclusion and exclusion criteria. Random
allocation of participants was done to the aerobic exercise group (n=16) and aerobic exercise plus music group (n=16). Each group
performed 30 minutes/session, six times/week for four weeks. Pre and post measures of body composition, exercise HR, RPE, square
root of mean squared difference between adjacent R-R intervals (RMSSD), interval differences between of adjacent R-R intervals > 50
ms derived from difference between consecutive RR intervals (NN50), low-frequency (LF), high frequency (HF), and LF/HF measures
of heart rate variability (HRV) during recovery were recorded.

Results: RMSSD (P=0.003) and LF (P=0.009) scores showed a significant difference at baseline. A significant time effect was found
to be in HR (P < 0.001), RPE (< 0.001), NN50 (P = 0.001), HF (P = 0.016) and LF/HF score (P < 0.001) of HRV indicating difference
between pre and post measures, while no difference was found in RMSSD and LF score. A significant group effect was found to be in
HR (P =0.016) and LF/HF score (P = 0.008), indicating the difference between the two groups.

Conclusions: Regular aerobic exercise, in conjunction with relaxing music, appears to confer a beneficial effect on the autonomic
modulation during the post-exercise recovery period.
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. Background

Heart rate variability (HRV) assesses the autonomic ac-
tivity over the heart by analyzing beat-to-beat variation

Obesity is one of the most critical health problems
worldwide. The prevalence of overweightness was around
1.9 billion in 18 years and older adults worldwide in 2016.
Of these, over 650 million were obese (1). Its incidence is
increasing mostly due to a sedentary lifestyle. The rising
incidence of obesity has a direct correlation with hyperten-
sion, dyslipidemia, type 2 diabetes mellitus, and cardiovas-
cular disease (CVD) (2). Overweight and obesity are consid-
ered significant predictors for the development of CVD (3,
4). Overweight and obese individuals also have a higher
prevalence of depression, anxiety, and other psychological
illness (5, 6).

in the R-R interval (7). The contribution of sympathetic
and parasympathetic control over the heart is represented
by time-domain and frequency-domain HRV. Obese people
show increased sympathetic cardiovascular outflow over
parasympathetic, thus reduced HRV (8-10). A study found
that obesity was strongly associated with increased sympa-
thetic outflow and reduced parasympathetic activity, indi-
cating higher risk of cardiovascular mortality and morbid-
ity (11).

Heart rate (HR) rises during exercise which is at-
tributed to the combination of parasympathetic with-
drawal and sympathetic activation (12). After cessation of
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exercise, HR returns to the pre-exercise levels. During HR
recovery, there is reactivation of parasympathetic activ-
ity and decreased sympathetic outflow (13). The parasym-
pathetic activity and sympathetic outflow reaches pre-
exercise levels in around 15 to 60 min after moderate-
intensity exercise (14-16). Increased vagal activity is associ-
ated with a reduction in the risk of death (17).

Aerobic activity is a primary management of over-
weightness and obesity with broad variations. Exercises
are tailored individually based on age, body mass index
(BMI), and associated comorbidities. Exercises help in fat
loss, improve cardiovascular fitness, increase energy ex-
penditure, and evoke sensations of well-being. Previous
studies have shown that weight reduction effectively re-
stores reflex (18) and tonic (9) autonomic control and re-
duces sympathetic hyperactivity (19). Physical activity and
weight reduction are standard prescriptions to mitigate
abdominal adipose deposition and obesity. Aerobic activ-
ity has shown to increase post-exercise HR recovery and au-
tonomic modulation of heart in obese individuals (20).

Music therapy involves the skillful use of musical ele-
ments to improve a person’s mental and physical health.
Music exhibits psychological benefits and promotes emo-
tional health. Music has an anxiolytic effect in coping with
stress and boosting psychological and physiologic well-
being. Music helps in decreasing the rate of perceived ex-
ertion (RPE) during low to moderate-intensity exercise (21,
22), while no such change is found at higher intensity (22).
Some studies have shown HR to decrease by calming mu-
sic (23), soft slow music (24), and self-selected music (25,
26), whereas others suggest no difference (27-29). Listen-
ing to music enhances parasympathetic dominance with a
reduction in sympathetic tone (30). Previous studies have
shown long-term and short-term beneficial effects of mu-
sical auditory stimulation on autonomic function (26, 31-
33). Relaxing music increases parasympathetic activity by
inducing positive emotions (34, 35). A study reported that
two weeks of relaxing music along with aerobic exercise
showed a reduction in the RPE, HR, and anxiety levels in
collegiate athletes (36). To the best of our knowledge, the
combined effect of these two on the autonomic function
of the heart is still unknown.

2. Objectives

The purpose of the study was to evaluate the combined
effect of aerobic exercise with music vs. aerobic exercise
alone on body composition, exercise HR, RPE, and auto-
nomic function of the heart in collegiate overweight and
obese individuals.

3. Methods

3.1. Participants

Thirty-two (19 male and 13 female) collegiate individ-
uals were recruited from Jamia Millia Islamia and other
nearby universities. Subject inclusion criteria were: be-
tween ages of 21 and 29 years, BMI > 27 kg/m? and phys-
ically inactive (less than 20 min/day of vigorous-intensity
physical activity on at least 3 days/week, or less than
30 min/day of moderate-intensity physical activity on at
least 5 days/week) (37). Participants were excluded if
they had musculoskeletal or neurological disorders af-
fecting the gait, cardiovascular or respiratory abnormal-
ity, hypertension, diabetes, were on medications like anti-
inflammatory agents, were smoking, or taking alcohol.

Participants gave their written informed consent for
participation after being explained to about the nature
and procedure of the study. All doubts from the partic-
ipants were clear before starting the procedure. Partici-
pants underwent a general physical examination to test for
any ailments of the cardiorespiratory and locomotor sys-
tems. Ethical clearance was taken from the Institutional
Ethical Committee, Jamia Millia Islamia, New Delhi, India,
before the commencement of the study.

3.2. Study Design

The study was a parallel group with two arms, a ran-
domized controlled trial with single blinding (blinding of
outcome assessor). Participants who met inclusion and ex-
clusion criteria were randomly allocated either to an aer-
obic exercise group or aerobic exercise plus music group
in a 1:1 allocation ratio using the coin method. Subjects re-
ported to the laboratory on two different occasions. On
first visit, anthropometric and body composition was as-
sessed followed by assessment of the target heart rate, THR
=[(HRpmax -RHR) X 40-50% intensity]+RHR, where HR a4 is
heart rate maximum, calculated by using formula, HRp,2x =
206.9-0.69 X age (y) and RHR is resting heart rate. Two to
three familiarization sessions were provided to each par-
ticipant with the treadmill running exercise protocol.

Before the second visit, participants were instructed to
get appropriate night rest, not perform any strenuous ex-
ercise and abstain from caffeine consumption before and
on testing days. They were called for the second visit to the
lab at the same time of day (between 10:00 AM to 1:00 PM).
The participants then performed an incremental treadmill
running test at a target heart rate. The incremental run-
ning test starts at an initial speed of 10 km/h with no in-
clination or gradient for 1 minute, after which the speed
was increased every 30 seconds by 0.5 km/h until subjects
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achieved either their target heart rate or volitional exhaus-
tion. Heart rate (Polar Electro, RS 400, Kempele, Finland)
and RPE (Borg scale 6-20) were recorded. The subjects were
asked to get into supine lying within 10 seconds. Electro-
cardiogram recordings were then collected for 20 minutes
of recovery. Participants were asked to maintain breathing
at 15 breaths per min using a metronome during the last
10 minutes of recovery. The subjects were instructed to re-
lax and not to move or sleep during measurements. The
HRV analysis was done on the final 5 minutes of data from
the record. Following the lab visit, each subject performed
four weeks of supervised aerobic exercise or aerobic exer-
cise plus music. The participants were asked to report back
after four weeks between 24 and 48 hours of their last ex-
ercise session for post measurements. Wherein all mea-
surements were taken in the same order of the pre-training
measurements (Figure 1).

3.3. Exercise Training

Aerobic exercise was performed on an electronically
controlled treadmill (Landice L7, NJ, USA) and consisted
of 30 minutes/session, six times per week for four weeks.
Participants were asked to perform treadmill running at a
speed that maintained their target heart rate between 40%
-50% heart rate reserve for the full 30-minute session (38).
The protocol was designed using the FIIT recommendation
for overweight and obese individuals given by the Amer-
ican College of Sports Medicine guidelines (39). Subjects
were progressed every week to adjust the training heart
rate. They were not allowed to engage in any other activi-
ties while exercising (e.g., talking, eating) to minimize dis-
tractions from arousal sensations.

3.4. Music Selection

Several pieces of instrumental Indian classical music
was provided to each individual. Music was selected by par-
ticipants themselves honoring personal choice, but they
were instructed to choose relaxing music. This music was
referred to as “favorite music” to the participants (40). The
tempo of the music was kept between 80 - 110 beats per
minute. Rhythms were relatively subtle, simple, and con-
stant. Melodies were strong and secure, and harmonies
were consonant. The music was transferred to a portable
listening device and played by using headphones. Inten-
sity (volume) was self-selected by the subject according to
their comfort.

3.5. Anthropometric and Body Composition Assessment

Weight was measured via a digital weighing machine,
while height was measured using a stadiometer. Body
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mass index (BMI) was calculated as weight (kg)/square of
height (m). Body composition (fat percentage and fat
mass) was assessed using bioelectrical impedance analysis
(MaltronBioScan 916, Reyleigh Essex, UK).

3.6. Data Acquisition and Analysis of HRV

The electrocardiograph (ECG) lead was placed after
preparing the skin with an alcohol swab. Beat to beat HR
was recorded using CM5 lead configuration. The sample
rate of ECG data was kept at 1 kHz, band pass filtered be-
tween 0.3 Hzand 100 Hz, and stored on a computer by data
acquisition software (Lab Chart pro AD Instrument, Aus-
tralia) using PowerLab 8/30 (AD Instrument, Australia). All
stored data were offline and used later for analysis. The
offline signal processed for 5 minutes epochs segment of
ECG. The HR peaks were automatically detected via an es-
tablished QRS detection algorithm and used to generate an
R-Rinterval time event series. R-Rintervals were selected by
setting a threshold at 0.5 mV and ectopics were excluded
from analysis through the “beat classifier” function of the
software. Power spectral analysis was performed using fast
Fourier transformation size 1024 with the Welch window
and 50% overlap.

Time-domain variables of HRV consisted of RMSSD
(square root of the mean squared difference between adja-
cent R-R intervals) which denotes vagal activity and NN50
(interval differences between adjacent R-R intervals > 50
ms derived from the difference between consecutive RR in-
tervals) which also indicate parasympathetic activity. Fast
Fourier transformation obtained frequency domain HRV
measures revealed three types of bandwidths defined as:
very low frequency region (VLF < 0.04 Hz) resulting from
non-harmonic fractal oscillations of unknown origin, low-
frequency region (LF = 0.04 - 0.15 Hz) related to baroreflex
activity and thermoregulatory components mediated by
both the sympathetic and parasympathetic arms of the au-
tonomic nervous system, and high-frequency region (HF =
0.15- 0.4 Hz) caused by arrhythmic respiratory oscillations
indicative of parasympathetic modulation of the heart.
The VLF component was not used in this study other than
in the calculation of normalized LF and HE. The LF-HF ra-
tio (LF/HF) is an indicator of sympathovagal balance (41).
All data acquisition and post-acquisition analyses were car-
ried out following standards put forth by the Task Force of
the European Society of Cardiology and North American
Society of Pacing and Electrophysiology (7).

3.7. Sample Size

The number of subjects was determined using Soft-
ware G*Power 3.1.9.2, from the study done by Jamali et al.
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Figure 1. Flow chart of the study protocol

(36) showing the effect of aerobic vs. aerobic plus music
in collegiate athletes taken post measures of exercise HR. A
total of 16 subjects (including 10% of drop-outs) per group
were shown to be necessary based on the effect size 0f 1.64,
an alpha level of 0.05, and power (1-beta) of 0.98.

3.8. Statistical Analysis

Data analysis was done using SPSSversion 21.0. Normal-
ity distribution of variables was verified using the Shapiro-
Wilk test. Fat percentage, HR, RPE, NN50, and LE/HF scores
showing non-normal distribution were log transformed
for further analysis. Demographic characteristics and
baseline criterion measures were assessed using an inde-
pendent t-test between the aerobic group and aerobic plus
music group. Mixed analysis of variance was used for de-
mographic characteristics, HR, RPE, and HRV measures to

find out group effect, time effect, and group x time inter-
action. Also, a mixed analysis of covariance was used for
fatmass percentage, RMSSD, and LF score considering “pre”
values as a covariate. The confidence interval was kept at
95% and the level of significance at P < 0.05.

4. Results

Mean =+ SD of demographic characteristics and base-
line criterion of variables for both groups has been re-
ported in Table 1. No significant difference found in any de-
mographic characteristics such as age, weight, height, BMI,
and fat mass (P > 0.05); whereas fat percentage showed
a significant difference between the groups (P = 0.02) at
baseline. The RMSSD (P = 0.003) and LF (P = 0.009) scores
showed a significant difference at baseline (Table 1).
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Table 1. Comparison of Demographic Characteristics and Baseline Criterion Measures Between the Aerobic Group and Aerobic + Music Group®

Variable Aerobic Group (N=16) Aerobic + music group (N=16) tvalue P Value
Age 25.44 +1.96 25.56 + 2.03 0.177 0.861
Height, m 1.66 £ 0.05 1.65 1= 0.04 0.749 0.460
Weight, kg 89.66 & 8.30 88.60 1-10.59 0.318 0.753
BMI, kg/m® 32.26 £ 2.59 3235 13.26 0.086 0.932
Fat mass, kg 57.47 £ 6.60 59.47 +7.96 0.772 0.446
Fat percentage, % 64.08 & 4.02 67.07 £ 2.84 2.457 0.02"
HR, bpm 123 +2.50 122.75 £ 2.86 0.27 0.789
RPE 12.06 +1.65 12.88 = 1.02 1755 0.089
RMSSD, nu 30.39 + 8.55 3833 +£3.71 3.187 0.003°
NN50 2.50 115 238 +136 0.36 0.721
LF 75.04 £ 7.96 64.52 +14.33 2.796 0.009"
HF 15239 £ 2339 162.5 +11.84 1541 0.134
LFHF 1.00 £ 0135 0.94 £ 0.149 1.485 0.148

Abbreviations: BMI, body mass index; HF, high frequency spectral power; HR, heart rate; RPE, rate of perceived exertion; LF, low frequency spectral power; LF/HF, low
frequency/high frequency ratio; NN50, interval differences between of adjacent RR intervals > 50 ms derived from difference between consecutive RR intervals; RMSSD,

root mean square of successive differences.
Values are expressed as mean = SD.
bSigniﬁcant difference.

Mean = SD of outcome variables before and after four
weeks of intervention for both groups has been reported in
Table 2. There was a significant reduction in the weight (P
=0.001), BMI (P < 0.001), and fat mass (P < 0.001) between
pre and post measures (time effect) in both the groups
while no significant time effect was found for fat percent-
age. The between-group comparison showed no signifi-
cant group effect and group x time interaction in weight,
BM]I, fat mass, and fat percentage.

There was a significant time effect found for HR (P <
0.001) and RPE (P < 0.001). Measurement of HR revealed
a significant group effect (P = 0.016) and group X time in-
teraction (P=0.004) indicating a significant difference be-
tween the two groups, whereas RPE showed no significant
group effect as well as group x time interaction (Table 2).

Time effect was significant for NN50 (P=0.001), HF (P =
0.016), and LF/HF scores (P < 0.001) of HRV, while no signif-
icant time effect was found in RMSSD and LF scores. Group
effect was significant only in the LF/HF score (P = 0.008),
whereas other time and frequency domain measures of
HRV showed no significant group effect. Also, no signifi-
cantgroup X time interaction was found in any of the time
and frequency domain HRV measures (Table 2).

5. Discussion

The present study was designed to determine the com-
bined effect of aerobic training along with relaxing mu-
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sic as compared to only aerobic training on body composi-
tion, exercise HR, RPE, and autonomic function of the heart
in overweight and obese individuals.

The present study indicates that aerobic training sig-
nificantly reduced fat mass, which supports previous find-
ings (10,42, 43), but the addition of music over did not con-
fer any additional benefits on fat mass. Body fat decreases
after aerobic training as exercises add up to the ability of
the body to use fat as a substrate. Total fat oxidation was in-
creased during aerobic exercise due to increased lipopro-
tein lipase activity in the skeletal muscle and increased
lipoprotein lipase mass index (44).

5.1. HR and RPE

A reduction in RPE and HR was observed in both the
groups after four weeks. However, a decrease in exercise
HRwas higherin the aerobic plus music group. While most
of the previous studies reported that there was a reduction
in HR when exercise was incorporated with the music (21,
22,36, 40). Nethery reported no difference from the moti-
vational music on the HR during treadmill running at 50%
VO,max (22). Figueroa et al. (20) also found a reduction in
exercise HR after 16 weeks of endurance training in obese
individuals. These results support our previous finding
thataerobic exercise along with relaxing music reduces HR
to a greater extent than aerobic exercise in athletes (36).
The mechanism behind this could be the psychobiologi-
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Table 2. Results of Mixed ANOVA or ANCOVA of Body Composition, HR, RPE, Time and Frequency Domain of Heart Rate Variability®

Aerobic Group (N=16) Aerobic + Music Group (N =16) Time (T) Effect Group (G) Effect G X TEffect
Variables

Pre Post Pre Post np*; P Value np*; PValue np’; P Value
Weight, kg 89.66 £ 8.30 89.40 + 8.42 88.60 +10.59 88.011+10.64 0.336; 0.001° 0.004;0.719 0.064; 0.162
BMI, kg/m® 32.26 £ 2.59 3217 £ 2.64 32354326 3214 +3.26 0.34;< 0.001° 0.000; 0.977 0.07; 0.144
Fat mass, kg 57.47 1 6.60 56.88 1 6.87 59.47 4 7.96 58.53 1 7.82 0.465; < 0.001° 0.016; 0.487 0.042;0.258
Fat percentage, 64.08 1 4.02 63.60 431 67.07 £ 2.84 66.46 1 2.95 0.087; 0.107 0.033; 0.325 0.033; 0.325
%
HR,bpm 123 £250 115.25 £3.23 122.75 £ 2.86 110.06 &+ 5.59 0.837;< 0.001 0.183; 0.016" 0.251;0.004"
RPE 12.06 +1.65 7.94 £1.43 12.88 - 1.02 8 4 0.81 0.886;< 0.001° 0.05; 0.217 0.026; 0.375
RMSSD, nu 30.89 £ 8.55 3436 £ 8.58 3833 £3.71 41.23 + 5.61 0.109; 0.069 0.004; 0.746 0.004; 0.746
NN50 250 115 338 %15 238 +136 3.94 +214 0.34;0.001° 0.000; 0.994 0.014; 0.522
LF, nu 75.04 £ 7.96 75.42 £ 11.02 64.52 +12.77 69.79 1433 0.04;0.282 0.033;0.331 0. 033;0.331
HF, nu 15239 £ 2339 161.04 £ 26.25 162.5 £ 11.84 170.87 £ 8.98 0.178; 0.016" 0.088; 0.1 0.000; 0.967
LF/HF 1.0 + 0.135 0.48 + 0.12 0.94 +0.14 0.41+£ 0.09 0.83;< 0.001° 0.214;0.008" 0.015; 0.503

Abbreviations: BMI, body mass index; HF, high frequency spectral power; HR, heart rate; RPE, rate of perceived exertion; LF, low frequency spectral power; LF/HF, low
frequency/high frequency ratio; NN50, interval differences between of adjacent RR intervals > 50 ms derived from difference between consecutive RR intervals; RMSSD,

root mean square of successive differences.
Values are expressed as mean + SD.
bSigniﬁcant difference.

cal impact that music has on exercise due to relaxation, re-
duced muscle tension, and increased blood flow, hence re-
duced heartrate when compared to the only aerobic group
(36). Our study found overweight and obese individuals
could be able to continue aerobic exercise for a longer time
duration due to music intervention helping the distrac-
tion of mental stress during exercise bouts, which might
help to achieve greater health benefits.

Whereas the present study found no difference be-
tween the two groups in terms of RPE, previous studies
have reported a decrease in the perception of exertion (21,
36, 40, 45). This contrast in results could be due to the dif-
ference in population or the intensity of exercise, as previ-
ous findings were reported on the athletic population and
the current study involved obese people. The stimulus of
music and cognition of fatigue caused by exercise are two
parallel sensory information (46). As the cognition of fa-
tigue may predominate over the stimulation from music
for the overweight and obese population, the effect of mu-
sic on the perception of exertion could have been nullified.

5.2. HRV

The NN50 and HF values of HRV after four weeks of ex-
ercise indicating an increase in parasympathetic activity
during post-exercise recovery over the heart was similar in
both the groups, showing no added effect of music (over
just aerobic exercise) in HF values (Figure 2). However,
there was an increment in the post-exercise HF power after

training in both the groups(5.67% in the aerobic group and
5.15% in aerobic plus music group). Previously, Figueroa et
al. (20) found an improvement in the HF power after en-
durance training in obese women with and without type
2 diabetes. Similarly, Yamamoto et al. (47) also found im-
provement in the post-exercise HF and SDNN values after
four weeks of endurance training. Our data demonstrate
a beneficial effect on post-exercise parasympathetic activ-
ity, wherein there was a larger change in NN50 in aero-
bic plus music group (65.54%) than aerobic group (35.2%).
Even though the difference found was statistically non-
significant, music did help enhance the parasympathetic
activity over aerobic training through the pathways of re-
laxation, baroreflex activity, and increasing blood flow to
the heart. The music helped in improving the anxiety (36)
and stress which might help in improving the NN50 scores
in overweight and obese individuals. Studies have shown
thatanxiety and stress have negative association with time
domain HRV measures (48).

Previous studies have shown decrease in the LF/HF val-
ues at rest after four weeks of aerobic training (49). Ya-
mamoto et al. (47), for example, found a reduction in the
LF/HF values 20 minutes post-exercise recovery after four
weeks of endurance training. Our study revealed that af-
ter four weeks of training, LF/HF value decreased in both
aerobic as well as aerobic plus music groups. Aerobic plus
music group (56.17%) showed a larger lowering of LF/HF val-
ues than aerobic group (52%), indicating additional influ-
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Figure 2. Relative percentage change after 4 weeks of training in time and frequency
domain of HRV recovery. RMSSD: root mean square of successive differences; NN50:
interval differences between of adjacent RR intervals > 50 ms derived from differ-
ence between consecutive RR intervals; LF, low frequency spectral power; HF, high
frequency spectral power; LE/HF, low frequency/high frequency ratio.

ence of music in decreasing sympathetic modulation and
enhancing parasympathetic reactivation (Figure 2). The
LF/HF score, which is a component of frequency domain
indices, measures the sympathovagal balance to heart, re-
flecting an increase in sympathetic nerve activity.

In terms of the relevance of musical therapy and au-
ditory stimulation, Chuang et al. (32) investigated the ef-
fects of an 8-month music intervention on anthracycline-
treated breast cancer patients and showed improvement
in the time and frequency domain indices of HRV. Okada
et al. (50) found that music positively affected the au-
tonomic activity and reduced incidences of heart failure
in elderly patients with CVA and dementia. Similarly, the
present study shows that music along with aerobic ex-
ercise, reversed sympathetic dominance, and parasympa-
thetic withdrawal to a greater extent than aerobic exercise
alone. These improvements in post-exercise cardiac au-
tonomic modulation reduce the risk of cardiac complica-
tions and minimize cardiac mortality in obese individuals.

There are several limitations in our study; the results
apply to the overweight and obese population, while over-
weight individuals were relatively less in number. Absence
of control for various external (social evaluation, educa-
tional stress) and internal factors (dietary intake) that af-
fect the autonomic functions of the body. Small sample
size, considering the larger variability in the HRV mea-
sures. The study results, therefore, only provide prelim-
inary evidence that relaxing music with aerobic exercise
can promote autonomic functions in obese individuals.
Further studies on different age groups and with different
types of music (synchronous/asynchronous) or auditory
stimulus could provide a better understanding. There is
also scope for using other physiological parameters along
with the autonomic profile.

In conclusion, four weeks of aerobic exercise comple-
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mented with music reduced exercise heart rate more than
aerobic exercise alone. Regular aerobic exercise, when in-
corporated with relaxing music, appears to confer a more
beneficial effect on the cardiac autonomic modulation ap-
parently by post-exercise recovery LF/HF score. The over-
weight and obese individuals through this intervention
gained benefits in cardiovascular modulation when recov-
ering from moderate-intensity stress.
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