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Novice Meditators of an Easily Learnable Audible
Mantram Sound Self-Induce an Increase in Vagal Tone
During Short-term Practice: A Preliminary Study
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Krishna Madhavan, PhD; Nancy Patterson, BA

Abstract

Introduction: The autonomic nervous system (ANS)
plays a vital role in regulation of the physiological
processes during normal and pathological conditions.
Heart rate variability (HRV) is regarded as a major
indicator of the self-regulatory strength and balance of
parasympathetic nervous system (PNS) and sympathetic
nerve system (SNS) impulses, as interpreted by the
intrinsic nervous system of the heart. The present study
focuses on the evaluation of the effects of audible and
mindful practice of chanting meditation on HRV and
on the cognitive disposition.

Methodology: The subjects were randomly assigned to
2differentsoundsbased on monotonerepetition. Onewas
the Hare Krishna Mantram (HKM-Sanskrit experimental
sound) and the other was a concocted sound (Sanskrit
placebo). Changes in vagal tone were measured with
respect to both time domain and frequency domains.
Five-min baseline and postmeditation measurements
were obtained on different days over the next 6 wk. The

subjects who chanted the placebo/sham sound switched
to the experimental sound at the 4-wk mark for the next
2 wk. All subjects completed an experience survey.
Results: Paired ¢ test results for all HRV parameters
achieved statistical significance in the test group.
Statistical significanceinall theaforementioned measures
of HRV was also observed on switching the control
group placebo sound chanting to the experimental
sound. HRV wave forms showed relaxation, a pattern
and experience survey suggests an increase in attributes
associated with higher self-regulation.

Conclusion: This study suggests statistically significant
efficacy data and that a larger randomized study is
feasible to test the potential of the audible repetition of
the HKM in clinical settings. It may therefore enable
beneficial lifestyle for health creation and thus play a
role in the prevention of chronic diseases. Further, large
scale studies are required for a better perspective on the
effect of mantram repetition on the HRV.
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Introduction

The popular treatise on Ayurveda, the
Charaka Sambhita (200 BCE) and other Vedic texts on
personal empowerment, cite the process of audible self-
repetition of the specific sounds (Mantram-Japa) as the
optimal method for self-regulation."” Audible mantram
repetition (AuMR) is a common daily practice in India,
even today. A mantram is a Sanskrit-derived word for
manas, or “mind;, and fra, or “that which delivers”—
phrases that when repeated attentively can deliver one from
day-to-day stress. Little is known about the operating
mechanisms of mantram chanting that affect human
physiology. Previous randomized clinical trials by Bormann
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showed that the silent meditation technique at VA Medical
Centers (Mantram Repetition Program [MRP]) fostered
reduced self-reported and clinician-reported posttraumatic
stress disorder (PTSD) symptoms at the 8-week follow-up
mark.> Improved outcomes were also found in
HIV-infected adults who participated in MRP, along with
reductions of salivary cortisol at post intervention.> Wolf
and Abell published their findings on audible repetition of
the Sanskrit sound, the Hare Krishna Mantram (HKM),
where subjects experienced a decrease in stress and
subclinical depression.® We therefore selected the same, as
an experimental sound in this study to verify their findings.

This study focuses on the effects of a self-induced state
of undivided attention to audible monotone repetition of
specific sounds (AuMR technique) in novice subjects. The
change seen in heart rate variability (HRV), during 5-minute
recordings before and after practice of HKM, was compared
with HRV of subjects who vibrated a concocted Sanskrit
sound. In other words, we attempted to measure effects of
attentively vibrating 2 qualitatively different Sanskrit sounds
on a fundamental predictor of well-being.

HRYV is the beat-to-beat fluctuation in heart rate (HR)
that reflects the balance between the sympathetic nervous
system (SNS) and parasympathetic nervous system (PNS).”
Previously, HRV was indirectly measured on an
electrocardiogram, which shows the beat-to-beat variation
in the heart beat—the R-R interval (ie, the interval
between successive ventricular contractions).® Power
spectral frequency domain analysis of HRV is the preferred
method of measurement of HRV in recent times,
considering its higher consistency and reliability. It is
constituted by 3 different components viz: very
low frequency (VLF) component (0.003 Hz to 0.04 Hz),
low frequency (LF) component (0.04 Hz to 0.15 Hz), and
high frequency (HF) component (0.15 Hz to 0.4 Hz).® The
VLF band is associated with the SNS and renin-angiotensin
system. The LF band indicates the baroreceptor activity
and the HF band is associated with vagal activity and
respiratory regulation.”'?

Periodic changes in HRV are an indicator of
well-being. On the contrary, decreased variability in the
R-R interval corresponds to a wide range of clinical
ailments.” HRV has been associated as a positive marker
for aerobic fitness, stress resilience, and physiological and
psychological flexibility*'%; and a negative marker for
rheumatoid arthritis, stress, depression, neurological
disorders (Parkinson’s disease, Alzheimer dementia),
stroke, diabetes mellitus, and coronary artery disease.'”*!

Mindfulness meditation in many cases is mental
training that enhances an individual’s core psychological
capabilities, such as attention and emotional
self-regulation.”” Chanting meditation, like other meditation
practices, focuses on the interaction among brain, body,
mind, and behavior.? It has been an integral part of lifestyle
in India since antiquity.* Scientific investigations have
reported that mantram chanting had a positive effect on

both physiological and psychological functions of the
body.** The objective of the present study was to investigate
the effects of audible mantram repetition on flexibility of
HRYV in healthy subjects. This can imply its potential for
utilization in the prevention of chronic illnesses.

Methodology
Study Design

This was an observational, randomized, double-arm,
controlled, repeated measures study conducted in
Colorado. The study fulfilled the criteria for an institutional
review board exempt category because it is
nonpharmacological, noninvasive, and reports the
causality of a health-promoting behavior. Informed
consent was obtained from each subject prior to the study.

Study Characterization

Caucasian and Hispanic subjects of either gender
(21 to 63 y old) were included in the study. The subjects
were in stable health, without any prior exposure to the
AuMR meditation.

Procedure

The enrolled individuals were assigned to
2 interventions, both based on audible monotone
repetition. The experimental group subjects chanted the
experimental sound: “Hare Krishna Hare Krishna Krishna
Krishna Hare Hare Hare Rama Hare Rama Rama Rama
Hare Hare.” And the control group subjects chanted
a concocted Sanskrit sound, “Thilla Kaasta Mahisha
Bandhanam” (placebo sound). Emphasis was laid on the
attentiveness to the individual syllables during chanting at
a sustained speed and tone. The subjects were trained to
audibly chant their assigned mantram. They chanted for
30 minutes daily in any posture (except lying down),
to obtain at least 3 data points in the course of
4 to 6 weeks. Baseline HRV data were recorded sitting
through the emWave Pro sensor (HeartMath, Boulder
Creek, CA, USA) clipped to the ear lobe (for 5 min).
The subjects in the control group were switched to the
experimental sound after 4 weeks; their HRV parameters
were measured for the next 2 weeks.

HRYV Analysis

The HRV tracings were analyzed by both time and
power spectral frequency domain methods. The change in
HRYV from baseline to postmeditation was measured with
respect to inter beat index (IBI), VLE LF, and HF waves.

Statistical Analysis

The continuous data were presented as mean + standard
deviation (SD) and categorical in terms of percentage.
Analysis was performed using the paired ¢ test method
using the statistical software available in the Data Analysis
menu of Microsoft Excel (Redmond, WA, USA). A P value
less than .05 (P<.05) was considered statistically significant.
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Figure 1. Effects of Experimental Sound (HKM) on HRV Wave Forms Before and After Meditation
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Note: Wave patterns seen in the 5-minute heart rhythm tracing before applying the AuMR technique to HKM by
(A) male 2 of the control group, (C) male 3 of the experimental group, and (E) female 1 of the experimental group,
and after applying the AuMR technique to HKM for 30 minutes by (B) male 2 of the control group, (D) male 3 of
the experimental group, and (F) female 1 of the experimental group.

Abbreviations: HKM, Hare Krishna Mantram; AuMR, audible mantram repetition.

Results Table 1. Participant Demographics
Study Population
We initially intended to have 8 subjects in both Experimental Control
groups and 16 subjects were enrolled for the study. Group Group
Overall there were 4 dropouts. This left us with .
, . Subject Age Age
12 subjects who were randomly assigned to the . .
. ) ’ Number | Participant | (y) | Participant | (y)
2 groups, 7 in the experimental group and 5 in the control 0 0
group. The reasons behind dropping out varied from a 1 Female 1 26 Female 1 >0
personal commitment, in the case of the experimental 2 Female 2 27 Female 2 27
group subject, and lack of focus and commitment in the 3 Female 3 25 Female 3 63
placebo group subjects. The mean age of the subjects 4 Female 4 29 Male 1 47
in the experimental group and the control group was 5 Male 1 Il Male 2 2
32.14+12.44 years and 49.8 £ 14.58 years, respectively.
6 Male 2 40
Study Outcomes 7 Male 3 57
HRV Curve Patterns. After the participant applied Average 32.14 49.80
the AuMR technique, heart rhythm wave patterns were Age
measured using emWave Pro. Figure 1 is a panel of Standard 12.44 14.58
representative HRV curves from the experimental group Deviation
(3 males and 1 female) and the control group (2 male)
participants. Wave forms shifted from that of an erratic HR
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Table 2. Effects of AuMR on Time Domain and Frequency Domain Variables in the Experimental Group
HR IBI InTotal InVLF InLF InHF InLF/InHF
Pre Post | Pre Post Pre Post | Pre | Post | Pre | Post | Pre | Post | Pre Post Pre
Average | 753 | 713 | 8134 | 8478 | 69 | 72 | 54 | 55 | 56 | 59 | 61 | 67 0.6 | -04
Female 1 SD 11.1 | 21 121.3 25.2 0.4 0.2 0.8 0.4 0.6 0.1 0.5 0.3 0.9 0.7
P Value .556 .642 .355 904 483 .265 184
Average | 774 | 71.0 | 790.9 861.5 8.0 8.1 6.2 6.9 7.7 7.3 5.3 6.3 2.4 1.0
Female 2 SD 74 | 75 | 720 862 | 80 | 81 |04 | 03 | 04 | 08 | 02 | 03 04 0.5
P Value .106 129 678 020 397 047 016
Average | 74.1 | 71.3 | 826.6 875.5 7.4 8.0 5.3 6.8 6.5 6.5 4.4 7.0 2.2 0.6
Female 3 SD 9.0 | 122 | 1117 164.0 0.8 1.1 0.4 0.6 1.9 1.3 0.8 1.1 0.2 1.0
P Value 307 250 286 074 517 .106 084
Average | 59.5 | 52.9 | 10133 | 11554 | 74 | 83 | 62 | 67 | 67 | 75 | 48 | 69 1.9 0.5
Female 4 SD 5.0 0.4 80.6 11.2 0.4 0.8 0.7 14 0.3 0.4 0.6 1.2 0.5 0.9
P Value .108 .090 254 716 173 .044 .034
Average | 76.3 | 68.4 | 796.7 894.2 7.5 8.1 5.1 5.7 7.1 7.6 6.6 6.8 1.2 0.7
Male 1 SD 58 | 61 | 636 895 | 03 | 06 | 03| 11 | 04 | 06 | 06 | 09 0.6 0.8
P Value .002 025 151 315 377 .100 532
Average | 67.3 | 61.5 | 896.0 980.8 49 6.0 4.3 5.4 3.5 4.5 3.1 4.1 0.4 0.4
Male 2 SD 5.4 43 75.3 71.2 0.5 0.4 0.5 0.6 0.5 0.5 0.3 0.2 0.5 0.2
P Value 014 .003 156 229 158 063 822
Average | 60.5 | 54.7 | 1007.9 | 11024 | 58 | 65 | 47 | 56 | 49 | 54 | 40 | 47 0.9 0.7
Male 3 SD 9.3 3.6 145.9 70.6 0.4 0.3 0.4 0.1 0.5 0.8 0.8 0.3 0.4 0.7
P Value 220 167 .086 .035 438 118 .803
Average | 70.1 | 65.6 | 8843 | 9516 | 74 | 79 | 55| 65 | 67 | 7.0 | 53 | 65 L6 0.7
All Female SD 112 | 10.8 | 1466 | 1627 | 06 | 08 | 09 | 09 | 1.1 | 1.0 | 07 | 1.0 1.3 1.0
P Value .009 .006 .032 .010 252 .000 .003
Average | 66.8 | 60.4 | 913.9 1007.9 6.2 7.0 4.7 5.8 52 59 4.5 52 0.8 0.6
All Male SD 78 |59 | 1139 | 957 | 13 | 11 |05 08 | L7 | 16 | L6 | 13 0.5 0.5
P Value .000 .000 .003 .002 039 .001 517
Average | 69.2 | 63.0 | 886.7 979.4 6.8 7.5 5.3 6.1 6.0 6.5 4.9 59 1.2 0.5
Part;:illlaants SD 9.2 8.8 120.3 134.0 1.1 1.0 0.7 0.9 1.5 1.3 1.1 1.2 1.1 0.9
P Value .000 .000 .000 .001 012 .000 .006
Note: P<.05 is considered statistically significant.
Abbreviations: AuMR, Audible mantram repetition; HR, heart rate; IBI, inter beat index; VLE, very low frequency;
LE, low frequency; HE high frequency; SD, standard deviation.

premeditation, to smoother, more regular, lower amplitude
seen in states of relaxation postmeditation. Such a pattern
was absent when the AuMR technique was applied to the
placebo sound.

Overall Statistical Data. A significant P value (<.05)
was observed in postmeditation HRV variables (time and
power spectral frequency domains) in the experimental
group. However, this change was in the control group, was
not significant (P =.53) (Table 2, Table 3, and Figure 2).
A significant P value ranging from .00 to .04 was observed
overall, for all the variables on switching the control group
chant, from placebo sound to experimental sound (Table 4).

Individual participant HRV data are also illustrated in
Tables 2, 3, and 4. Six of the 7 subjects in the experimental
group (Table 1) exhibited significant improvement in at least
1 parameter. Power spectral frequency measures improved
(P < .05) in females 2, 3, and 4 (InVLE InHF and InLF/InHF

ratio) and male 3 (InTotal and InVLF). In terms of time
domain measures of HRV, males 1 and 2 in the experimental
group exhibited statistically significant reduction of mean
HR and mean interbeat index, whereas individuals in the
control group (Table 2) exhibited no significant improvement
in power spectral frequency measures at all. Time domain
measures (mean heart rate and interbeat index) decreased
significantly in female 3 and male 1 (Table 2). The data of
placebo group subjects reassigned to the HKM, at the 4-week
mark, is depicted in Table 4. They exhibited an improvement
of the power spectral frequency domains in 3 separate
instances (InLF of female 1 and InHF of female 1 and male 2),
at the 6-week mark. This finding was absent during the
preceding 4 weeks when the same individuals practiced
chanting of the placebo Sanskrit sound (Table 3). The
number of significant P values in time domains remained
unchanged in Tables 3 and 4.
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Table 3. Effects of AuMR on Time Domain and Frequency Domain Variables in Control Group

Pre HR IBI InTotal InVLF InLF InHF InLF/InHF

Post Pre Post Pre Post | Pre Post | Pre | Post | Pre | Post | Pre | Post Pre

Average 57.8 53.7 | 1043.3 | 1121.2 | 5.8 6.3 5.6 5.0 5.0 53 5.7 4.6 0.0 0.6

Female 1 SD 3.1 2.7 54.9 56.2 1.3 0.6 0.9 0.7 0.6 0.6 0.5 0.8 0.6 0.7
P Value .140 128 .686 287 651 156 448

Average 66.3 59.8 864.7 | 1018.1 | 6.3 6.8 4.8 5.6 52 49 52 59 -0.1 -1.1

Female 2 SD 0.2 7.2 76.8 130.3 0.5 0.6 0.7 0.3 0.8 0.9 0.6 0.8 0.6 0.3
P Value 291 .104 339 295 .628 .026 211

Average 77.0 67.8 783.1 | 888.6 | 53 52 3.8 33 3.7 4.2 43 43 -0.6 -0.1

Female 3 SD 6.0 4.2 59.6 53.3 0.4 0.4 1.0 0.4 0.8 0.4 0.8 0.7 0.2 0.6
P Value .013 .001 .057 387 .535 1.000 .260

Average 67.0 62.1 905.5 | 981.1 6.6 7.0 5.6 59 5.7 5.7 4.9 5.6 1.8 0.1

Male 1 SD 6.7 7.9 86.3 117.0 | 0.5 0.4 0.3 0.5 1.0 0.7 0.3 0.6 1.8 1.0
P Value .022 .054 .053 192 1.000 111 344

Average 61.5 55.0 | 986.5 | 1098.1 | 6.7 6.4 5.8 5.7 5.5 4.9 53 43 0.2 0.7

Male 2 SD 5.1 39 84.0 75.1 0.6 0.0 0.6 0.6 0.7 0.6 0.8 0.6 0.5 0.3
P Value 132 137 405 891 456 151 204

Average 67.1 60.4 897.1 | 1009.3 | 5.8 6.1 4.7 4.7 4.6 4.8 5.1 5.0 -0.2 -0.2

All Female SD 9.6 7.5 128.1 126.2 | 0.8 0.8 1.1 1.1 0.9 0.8 0.8 1.0 0.5 0.9
P Value .002 .001 455 .868 .633 678 .909

Average 64.3 58.5 | 946.0 | 1039.6 | 6.7 6.7 5.7 5.8 5.6 5.3 5.1 5.0 1.0 0.4

All Male SD 6.1 6.8 88.1 108.8 | 0.5 0.4 0.4 0.5 0.7 0.7 0.6 0.9 14 0.7
P Value .007 .011 941 834 422 .802 455

Average 65.9 59.7 916.6 | 10214 | 6.2 6.3 5.1 5.1 5.0 5.0 5.1 5.0 0.3 0.0

Part;:il;ants SD 8.2 7.1 113.0 | 116.5 0.8 0.7 1.0 1.0 1.0 0.8 0.7 0.9 1.1 0.8
P Value .000 .000 456 976 931 .615 .554

Note: P<.05 is considered statistically significant.

Abbreviations: AuMR, audible mantram repetition; HR, heart rate; IBI, inter beat index; VLE, very low frequency;
LE, low frequency; HE, high frequency; SD, standard deviation.

Figure 2. Effect of Meditation Sound on HRV Frequency Variables
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Abbreviations: HRV, heart rate variability; VLE very low frequency, LE, low frequency; HE, high frequency.
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Table 4. Effect on Time Domain and Frequency Domain Variables after Switching Placebo Sound to Experimental

Sound
HR 1BI InTotal InVLF InLF InHF InLF/InHF
Pre Post | Pre | Post Pre Post | Pre | Post | Pre | Post | Pre | Post | Pre Post Pre
Average | 60.5 | 62.4 | 9469 | 10133 | 58 6.2 4.1 4.9 44 4.6 4.0 4.9 -0.4 -1.0
Female 1 SD 3.0 2.8 19.6 21.9 1.1 0.8 0.4 0.1 1.4 1.4 1.2 1.3 0.0 0.6
P Value 724 265 .205 156 .900 .033 437
Average | 62.3 | 61.7 | 966.8 | 974.9 6.5 6.5 53 4.8 4.7 53 58 59 -1.1 -0.6
Female 2 SD
P Value N/A
Average | 66.9 | 61.4 | 897.3 | 9779 4.6 4.9 2.6 3.8 3.7 4.0 3.3 3.4 0.4 0.6
Female 3 SD 1.6 0.9 23.3 15.1 0.3 0.1 0.8 0.1 0.1 0.0 0.2 0.1 0.1 0.1
P Value .063 .049 .500 344 126 .656 295
Average | 76.2 | 70.3 | 789.5 | 857.4 6.0 6.8 5.1 6.2 44 53 4.8 5.1 -0.4 0.2
Male 1 SD 2.8 3.0 29.6 339 0.6 0.4 0.8 0.6 0.1 0.4 0.1 0.6 0.1 0.8
P Value .011 .029 458 440 111 728 .500
Average | 61.6 | 52.8 | 9859 | 11414 | 56 6.4 4.6 5.7 4.7 4.7 34 4.5 14 0.2
Male 2 SD 7.9 29 | 1311 63.7 0.5 0.4 1.1 0.3 0.4 0.9 0.4 0.7 0.6 0.5
P Value 158 124 .158 324 1.000 .040 185
Average | 62.6 | 62.1 | 930.3 | 1001.5 | 54 5.8 3.6 45 42 44 3.7 44 -0.1 -0.4
All Female SD 43 2.1 31.8 25.7 1.0 1.0 0.9 0.6 1.1 1.1 0.9 1.2 0.5 1.0
P Value .540 .021 .099 157 .018 270 .896
Average | 67.5 | 59.8 | 907.3 | 1027.8 | 5.8 6.5 4.8 5.9 4.6 4.9 3.9 4.7 0.7 0.2
All Male SD 9.9 9.9 | 142.8 162.8 0.5 0.4 0.9 0.5 0.3 0.7 0.8 0.7 1.0 0.5
P Value .029 .038 .056 111 423 .063 429
Average | 65.5 | 60.6 | 918.6 | 1023.6 | 5.8 6.4 4.6 5.6 45 4.8 39 4.8 0.4 -0.1
Partilziléants SD 8.8 83 | 1184 | 1334 0.6 0.5 0.8 0.6 0.6 0.8 0.8 0.8 1.0 0.8
P Value .033 .003 .016 .026 115 .023 482

Note: P<.05 is considered statistically significant.

Abbreviations: AuMR, audible mantram repetition; HR,
LE low frequency; HE, high frequency; SD, standard devi

heart rate; IBI, inter beat index; VLE very low frequency;
ation.

Subjective Evaluation of Meditation Effects

A supplemental survey composed of 13 questions was
conducted after 4 weeks for both the groups. Overall there
was an 83% to 100% increase in love, deep inner peace,
and connection toward a “higher power” However, only
20% to 80% increase was reported by the control group
(Figure 3 and Figure 4).

Discussion

Since antiquity, Sanskrit texts in Ayurveda have depicted
the mantram meditation as a health code to adopt a lifestyle
of conscious health creation. Audible chanting or use of
mantrams has always been an integral part of Ayurveda and
has been recognized as a valid method by which to enhance
one’s health.! This pilot study was conducted to validate
those claims that mantram meditation has health benefits.
We designed our research to reveal unambiguous results or
effects on HRV parameters. Our design included one such
authorized mantram sequence, the HKM, practiced by the

Vedic traditions as prescribed in their texts, as well as a
pseudo chanting sequence, which was not mentioned in the
texts. This study finds preliminary efficacy data of the AuMR
technique. In addition, this was a feasibility study to assess
its capacity to enroll participants into a study of a larger
sample size and participant adherence to the interventions.
This technique is easy to learn and is convenient due to
being audible and adaptable. Khalsa et al* demonstrated
an increase in cerebral blood flow to temporal lobe and
posterior cingulate gyrus in audible chanting meditators,
using single-photon emission computed tomography. HRV
isareliable measure of vagal tone (PNS). Increase in HRV was
observed postmeditation in this investigation. HRV is the
physiological phenomena of variation of the R-R intervals,
which provides the assessment of ANS activity.® According
to Tiller and McCraty, as HRV increases, more sine-wave
pattern impulses generated in heart rhythm are transmitted
through the vagus to the executive function centers in the
brain.””*® Sine-wave patterns are associated with positive
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Figure 3. Experience Survey of Meditation Effect on Experimental Group

Experience Survey of Experimental Group

100 100 100 100 100 100

Responses (%)

A B C D E F G H I J K L M
Survey Questions

Note: In comparison with before entering the mantram meditation study, increase in: A, my feeling of presence of
a higher power; B, during meditation or at other times when connecting with the higher power/others, my feeling
joy, which lifts me out of daily concerns; C, finding comfort in my spirituality; D, me feeling deep inner peace or
harmony; E, my calling on help of the higher power in the midst of daily activities; F, my feeling love of the higher
power directly; G, my feeling of love for the higher power from others; H, my being spiritually touched by the
beauty of creation; I, my feeling thankful for my blessings; ], my feeling of selfless caring for others; K, my acceptance
of others even when they do things wrong; L, my desire to be closer to the higher power or in union with It;
M, in general how close you feel to the higher power.

Figure 4. Experience Survey of Meditation Effect on Control Group
Experience Survey of Control Group

80 1 80 80 80

Responses (%)

-ABCDEFGHIJKLM
Survey Questions

Note: In comparison with before entering the mantram meditation study, increase in: A, my feeling of presence of
a higher power; B, during meditation or at other times when connecting with the higher power/others, my feeling
joy, which lifts me out of daily concerns; C, finding comfort in my spirituality; D, me feeling deep inner peace or
harmony; E, my calling on help of the higher power in the midst of daily activities; F, my feeling love of the higher
power directly; G, my feeling of love for the higher power from others; H, my being spiritually touched by the
beauty of creation; I, my feeling thankful for my blessings; ], my feeling of selfless caring for others; K, my acceptance
of others even when they do things wrong; L, my desire to be closer to the higher power or in union with It;
M, in general how close you feel to the higher power.
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emotional states without changes in breathing.**** The
neural networks receiving these sensory stimuli enter into
a state of neural synchrony. The central autonomic network
plays a pivotal role in the modulation of neuronal activity.*!
The end result of positive emotional states is cerebral cortical
facilitation, resulting in increased inner tranquility, working
memory, and psychological resilience.

In summary, the intrinsic nervous system of the
heart positively affects vagal tone, which, in turn, is
transmitted to the executive function centers of the brain.”
HRYV was also shown to be strongly predictive of a person’s
willpower to creating health promoting lifestyles.”® The
present investigation shows a physiological improvement
in HRYV; as well as subjective psychological well-being, thus
confirming this effect. When the data from each individual
in both groups are considered, we found female subjects
demonstrated higher baseline HRV than men, which
confirms previous reports.* This finding provides insights
into the workings of a plausible pathway regarding how the
AuMR technique affects the brain function. Reduction in
HRV is medically significant because low HRV is associated
with several chronic illnesses such as PTSD, myocardial
infarction, anxiety, and degenerative neurological
disorders.””' Chronic diseases can be prevented by elevating
HRV through meditation, which promotes cardiac relaxation
by increasing the ANS regulation.” Vickhoff et al* reported
that mantram chanting elicited a high and regular amplitude
variation that led to an elevated frequency domain of HRV.
Similarly, Bernardi et al”’ showed that mantram chanting
harmonizes and strengthens intrinsic cardiovascular
rhythms and affects the baroreflex sensitivity. The baroreflex
modification leads to a reduction in HR and, hence,
increases HRV.”

The present study evaluates the effects of audible
mantram-repetition on HRV through ANS regulation.
Postmeditation, an increase in HRV with decreased HR
was observed for all subjects in the experimental group,
overall. Further, significant changes occurred in some
HRYV variables, on switching the control group chanting
from placebo sound to experimental sound. This indicates
that the AuMR technique elicits beneficial time and
frequency domain changes marking an increase in HRV.
The findings of our study are consistent with the previous
studies, which demonstrated a significant increase in
HRV through controlled regulation of ANS. This may also
explain the findings of Wolf and Abell® that the AuMR
technique of HKM improves psychosocial function.
Desh et al conducted a clinical trial to evaluate the effect
of meditation on human physiology and observed that
meditation significantly affects ANS. They concluded that
meditation decreased the basal cardiac parameters, including
HR and blood pressure, due to an increased function of PNS,
and with augmentation of control over the SNS.*

Similarly, Delgado et al*’ reported the postmeditation
increase in HRV (indexed by increased InLF/InHF
ratio) and autonomic regulation. In our study also, the

InLF/InHF ratio showed a significant increase within the
experimental group. According to Ferreira et al,* the
basic downstream mechanism behind increased HRV
depends on the balance between SNS and PNS. SNS
releases norepinephrine and produces positive inotropic
and chronotropic responses through [-adrenoceptors
stimulation. These responseslead toanincreasein HR hence
decreasing HRV. Conversely, the PNS releases acetylcholine
through muscarinic receptor stimulation, which produces
negative inotropic and chronotropic responses. Therefore,
SNS and PNS operate antagonistically, and an increased
HRV is observed under dominance of PNS activity.®
Similarly, Friedman demonstrated that predominance of
vagal tone influences are associated with high HR control
and elevated HRV. Low vagal HR control and decreased
HRV has been associated with varied pathological states
such as anxiety.! Based on our study, we can conclude
that mantram chanting leads to predominance of PNS
in the sympatho-vagal balance. Consequently, elevated
PNS activity induces smoother beat-to-beat variations of
the heart, an indicator of increased HRV. The HRV curve
patterns, changed from that of an erratic HR to a more
regular and lower amplitude seen in states of relaxation
associated with positive emotional states (Figure 1),
validate the findings of Wolf and Abell.®

Some limitations of this preliminary study include a
small sample size and short-term measurements of HRV.
Second, there were more women than men in each group,
which had an effect on the group average (females have
higher vagal tone than males). Finally, HRV measurement
among the control subjects had lesser data points available
when they chanted the HKM for only 2 weeks. In addition,
we were able to obtain only 1 HRV data point from 1 of the
control group participants (female 2; see Table 3), as she
could not return for the second HRV measurement, after
switching to HKM.

The P value for HF data became significant in male 2
(aged 62 y) (Table 4), in whom we obtained 3 HRV data
measurements during the 2-week period of practicing the
HKM. This suggests that more data point collection
beyond 4 weeks could have resulted in a significant change
in the parameters in other subjects as well. Moreover, this
was an unexpected finding, because it is harder to augment
HRYV in older men, in general.*

Our observations under controlled conditions seem
to show a definite corroboration of health benefits. This
indicates that claims regarding the efficacy of AuMR in
particular may not be summarily dismissed, but rather
merit attention and further research. Future studies are
warranted to measure the long-term effects of AuMR on
HRV and the inflammatory pathway. It can be a part of a
suite of solutions for a wide range of diseases or disorders,
particularly those caused by or related to lack of age
adjusted healthy vagal tone. This could be an affordable
and convenient preventative measure for checking the

world’s chronic disease epidemje.
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Conclusion

This preliminary study suggests statistically significant

efficacy data, and that a larger randomized study is
worthwhile to test the potential of audible repetition of the
HKM in clinical settings; Further, large-scale studies are
required for a better perspective on the effects of mantram
repetition on HRV.
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