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Effect of Mind Sound Resonance Technique on Pulmonary Function and
Smoking Behavior among Smokers — A Prospective Randomized Control

Trial

Abstract

Background: Smoking is one of the leading causes of death in the world, and the respiratory tract
is the major body system affected by smoking. Yoga has shown promising effects in improving lung
function in previous studies. Mind sound resonance technique (MSRT) is one of the Yoga-based
relaxation techniques, which improves internal awareness and reduces impulsivity. Aim: Hence,
we aimed to assess the efficacy of MSRT on pulmonary function and smoking behavior among
smokers. Methodology: A total of 197 subjects were screened among whom 80 were recruited and
randomly allocated (1:1) to a study group (SG) (n = 40) who received 10 days of 25-min MSRT
intervention and a control group (CG) (n = 40) who received health education during the same
period. Baseline assessment was taken before intervention for both the groups. Pulmonary function
was assessed by spirometry. All subjects were administered the Smoking Abstinence Self-Efficacy
Questionnaire (SASEQ) to assess the motivation to quit smoking, the Minnesota Tobacco Withdrawal
Scale-Revised (MTWS) to assess withdrawal symptoms on smoking cessation, and the Questionnaire
of Smoking Urges to evaluate the urge to smoke, before and after the 10-day intervention. The
data were analyzed based on the intention-to-treat principle. Results: There were no baseline
differences across all parameters between the two groups. There was a statistically significant change
in all pulmonary function variables including FVC (P < 0.001), FEV, (P < 0.001), FEV /FVC
ratio (P < 0.05), forced expiratory flow 25%—75% (P < 0.001), peak expiratory flow rate (P < 0.001),
and breath-holding time (P < 0.001) both within the SG and when compared to the CG. Within the
CG, only FEV, (P = 0.002) showed a significant change when compared to baseline. Within-group
comparison showed a significant change in all the domains of SASEQ (P < 0.001) and few of the
domains of MTWS-Revised (P < 0.001) and Questionnaire of Smoking Urges (P < 0.001) in both
the groups. Between-group comparison showed a statistically significant difference in all three
smoking behavior assessments in the SG when compared to the CG after 10 days of intervention.
Conclusion: The practice of MSRT might help in improving the lung function and also reduce the
withdrawal symptoms, craving, urge, and negative affect among smokers. Hence, it can be explored
as a low-cost, easy to self-administer, and adjuvant intervention in aiding smoking cessation among
smokers.
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Tobacco use has a disproportionately large
negative impact on health in developing
nations. According to estimates, between
2005 and 2030, tobacco use in these
countries will kill almost 40 million
people overall.” In India, the prevalence
of tobacco wusage among those aged
15 years and older was reported to be
37%. Nearly, 6 million people die each
year from tobacco use, and the WHO
predicts that the number might rise to 8
million by 2030.%>

Introduction

An important global health issue is
smoking cigarettes.!! The World Health
Organization (WHO) estimated in 2010
that tobacco use primarily smoking is
responsible for 4.9 million premature
deaths yearly. The 1.3 billion tobacco
users worldwide, or more than 80% of
them, reside in low-and middle-income
nations. In 2020, 36.7% of men and 7.8%
of women consumed tobacco globally,
accounting for 22.3% of the population.?!
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Smoking cigarettes has significant health problems, with
respiratory and cardiovascular conditions accounting
for the majority of cause-specific mortality.) To smoke
tobacco, one draws smoke from burning tobacco into their
mouth and, typically, their lungs.” The most common
product smoked is cigarettes, although there are also
alternative options such as cigars, cigarillos, pipes, and
water pipes.®! Lung cancer, coronary heart disease, and
cerebrovascular disease account for most smoking-related
deaths.”? Smoking is a significant contributor to the risk
of stroke, glaucoma, hearing loss, back pain, osteoporosis,
and peripheral vascular disease.! Cigarette smoking
has been causally linked to multiple diseases of the
respiratory system such as chronic obstructive pulmonary
disease (COPD), emphysema, chronic bronchitis, and
asthma, which are the nonmalignant respiratory diseases
that contribute substantially to the burden of morbidity
and mortality.""!") Some previous studies have shown that
smoking can affect pulmonary function,'>"¥ including
decreased forced vital capacity (FVC), forced expiratory
volume in 1 s (FEV)), FEV /FVC, and forced expiratory
flow at 25%—75% (FEF25%—75%).1'1

Yoga comes from the Sanskrit root word “Yuj” which
means union. Yoga is an ancient, traditional practice of
holistic living that includes the practice of certain postures,
controlled breathing, and meditation.'” In the Western
world, Yoga has gained popularity as a way to lessen the
negative physical and psychological impacts of stress.!'
One of the essential symbols employed in the Yoga tradition
is the combination of the letters A, U (O), and M, i.e. OM.
OM represents the three levels of consciousness, waking
state, dream state, and profound sleep, respectively.[']

Mind sound resonance technique (MSRT) is developed
by SVYASA to specifically strengthen the defense and
willpower, thereby promoting health and happiness,
combating cancer, AIDS, etc., and thus, improving the
quality of life.'® This technique is based on a powerful
Mantra called Mahamrityunjaya Mantra that helps one
to realize their true state of being and at the same time
removes fear of death.'” MSRT is one of the advanced
Yoga-based relaxation techniques that wuses Mantra
to generate resonance which mainly works through
Manomaya Kosha and induces deep relaxation to both the
body and mind.'® It can be practiced either in a sitting
or prone position to improve relaxation and also overall
well-being.['®

One pilot research revealed that MSRT practice
significantly reduced anxiety and improved psychomotor
activity in individuals with generalized anxiety disorder
right after the practice.'™ MSRT helps in reducing blood
pressure and heart rate and also helps in reducing anxiety
among hypertension individualst'”? and also improves the
quality of sleep among the geriatric population,?” reduces
stress by improving vagal tone and stabilizes autonomic

functions of the body,'” reduces pain and disability,?"
and improves cognitive function.?*?? Humming bee
chanting!*?% and OM chanting®®! help in improving lung
function among healthy individuals. Nicotine withdrawal is
known to directly or indirectly cause negative emotions,*
and the relationship between negative affect and tobacco
use is directional.

While some preliminary evidence suggests that chanting
practices may improve lung function, there is a notable gap
in the literature, as no studies have specifically examined
the effects of MSRT on lung function. We also hypothesize
that the relaxation effect produced by the MSRT practice,
the effect of improved self-awareness, and stress reduction
might help in reducing smoking urge and increase
motivation to quit. Therefore, we planned to conduct the
present study with the aim and objective to evaluate the
effect of MSRT on pulmonary function and smoking
behavior among smokers.

Objectives

The objectives of this study were to examine whether
MSRT affects the pulmonary function among smokers
and to examine whether MSRT significantly affects the
smoking behaviors such as self-efficacy to quit smoking,
smoking withdrawal symptoms, and the desire to smoke.

Methodology
Study design with recruitment strategy

This was a single-center, open-label, two-arm,
parallel-group, prospective randomized control trial. The
study was conducted from July 2023 to March 2024 at a
nature cure and Yoga clinic in a rural area of South India.
Participants provided written informed consent before
commencing the study.

Sample size

The sample size was calculated using G*Power 3.1.9.4.
(Developed by Erdfelder, Faul, Buchner (1996), Universitét
Diisseldorf, Germany). The required sample size was
estimated a priori. Based on previous literature assuming
a medium-to-large effect size of 0.712 for the primary
outcome pulmonary function, a two-tailed, level 5% #-test
requires a total of 35 patients per group to detect a respective
group difference with a statistical power of 80%. Accounting
for a potential loss of power from maximum of 10%
dropouts, at least 80 participants will be recruited to the trial.

Recruitment and allocation

Prospective subjects were selected by perusing the
outpatient records of visitors to our nature cure and Yoga
clinic, who mentioned a history of smoking. They were
invited to participate in the study by phone and through
information letters sent by post. Subjects that proved
eligible and expressed interest were further called for
a screening visit. Figure 1 presents participant flow by
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group. After screening 197 subjects, 80 eligible participants
were recruited and randomly assigned (1:1) to the study
group (SG) (MSRT) (n = 40) or control group (CG) (health
education group) (n = 40).

Randomization

A chit randomization method was employed to assign
participants to either the study or CG. A total of 80 chits
were prepared in advance, with 40 chits labeled as “SG”
and 40 as “CG.” As each cohort of 8-10 participants was
recruited, a technician, who was not involved in data
collection or intervention administration, was asked to
randomly select a chit. This chit revealed the participant’s
group allocation, ensuring random and unbiased assignment.
The study comprised eight consecutive cohorts, one cohort
starting every month.

Participants
Inclusion criteria

The following inclusion criteria would be the basis for
selecting subjects.

Males in the age range of 18-60 years?® who meet
the criteria for moderate or above tobacco use disorder
defined by the DSM-57 with smoking exposure of
5-10 pack-years.'*?81 If patient is suffering from anxiety
neurosis,!'® insomnia,'® and posttraumatic stress disorder,
who understands the English language,”’ and be motivated
to make a quit attempt during the intervention period.

Subjects who are willing to participate in the study. Only
male participants were included in this study, as demographic
data from the rural setting where the study was conducted
indicated that males constitute the majority of smokers.
However, this gender-specific inclusion criterion may limit
the generalizability of the findings, as the results may not
fully apply to female smokers or populations in other settings
where smoking prevalence differs across genders.

Exclusion criteria
The following subjects will be excluded from the study:

People who were using illegal substances,* suffering
from COPD,? currently using anticraving medication,?"
reported current use of psychotropic medication such
as antidepressants, antipsychotics, and/or anxiolytic
medications.’!) Had a current diagnosis of heart disease such
as coronary artery disease and arrhythmia and lung disease
such as pneumonia, fibrosis of the lung, and emphysema.
Reported a traumatic injury or acquired brain injury or a
loss of consciousness for more than 30 min,?!" self-reported
problematic drug(s) use other than tobacco, were currently
practicing Yoga, and who were not speaking English.

Intervention
Study group
Mind sound resonance technique

The MSRT was conducted once a day with 25 min per
session for 10 days in the department of Yoga therapeutics.

Assessed for Eligibility n = 197

Not meeting Inclusion Criteria n = 107

y

Pre assessment n = 40

|

Simply sitting and Health
Education n = 40

Dropouts: 3
n = 2 job stress
n =1 not interested

Post assessment n = 37

é Excluded n = 117
g Not Interested n = 10
w
Randomization n = 80
Pre assessment n = 40
S
g |
o
o
< Mind Sound resonance
Technique n = 40
Drop outs: n=5
n=1RTA
n = 3 personal reason
n = 1 shifted to other place
i)
2
= Post assessment n = 35
c
<

!

Final data analysis n = 40

Figure 1: CONSORT flow diagram showing participants’ flow

!

Final data analysis n = 40
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It was administered at the same time each day by a
certified Yoga physician with a BNYS degree. The number
of participants per group ranged from 8§ to 10.

MSRT was developed by SVYASA to specifically
strengthen the defense and the willpower, thereby
promoting health and happiness, combating cancer, AIDS,
etc., and thus, improving the quality of life. The practice of
the Mahamrityunjaya Mantra and Pranava (AUM or OM)
and its components (A, U, and M) is used in MSRT.

Briefly, the steps involved in MSRT are elucidated below:

Prayer:

*  OM. Tryambakam Yajamahe
*  Sugandhim Pushtivardhanam
*  Urvarukamiva Bandhanat

*  Mrityor Mukshiya Mamritat.

Meaning “OM We worship and adore you, O three-eyed

one, O Shiva. You are sweet gladness, the fragrance of life,

which nourishes us, restores our health, and causes us to

thrive. As, in due time, the stem of the cucumber weakens,

and the gourd is freed from the vine, so free us from

attachment and death, and do not withhold immortality”.

a. Loud chanting of A, U, M, and AUM (3 rounds). Feel
complete body resonance

b. Ahata—Anahata of A, U, M, and AUM next time A-, U-,
and M-AUM (3 rounds). Feel the resonance even with
Anahata (mental) phase

c. Loud chanting of Mrityunjaya Mantra (MM)

d. Ahata—Anahata of MM-, MM-, and MM- (3 rounds).

Anahata AUM (9 rounds) and Ajapajapa AUM to silence (9
rounds). Stay in silence. Resolve, closing prayer (Shanti
Mantra).!®!

Recorded audio tape was used for the session. During the
practice of MSRT, if subjects feel the pain in the knee or
ankle joint, they were advised to change their posture to
any of their comfortable posture.

Control group

The SG received the MSRT that involves chanting and
listening to both one’s own chanting and the group’s
chanting sounds. To provide a comparable control
condition, the CG was given health education for the
same duration (25 min per day for 10 days). The health
education lectures, delivered by the same Yoga physician
who conducted the study intervention, allowed for passive
listening, serving as a comparison to the active listening and
engagement required in the MSRT. A potential drawback
of this design is that while both the groups are exposed
to an auditory experience, the content and engagement
levels differ. The MSRT involves active participation and
resonance with sound, whereas the CG experiences a more
passive form of engagement through listening to a lecture.
This difference in the level of engagement may influence
outcomes related to attention and cognitive focus.

Outcomes

Outcomes were assessed at two time points: baseline T,
and postintervention T, 10 days).

Primary outcome
Pulmonary function test

Spirometry was used to assess lung function.®? The

measure was assessed with the use of Contec SP10

handheld Spirometer which is a low-cost and convenient

method for pulmonary function monitoring.?*** It was

used to find the following measures:

» Forced vital capacity (FVC) expressed in liter

* Forced expiratory volume at 1 s (FEV|) expressed in
liter

* FEF25%-75% and peak
expressed in liter/second.

expiratory flow (PEF)

Maneuver was repeated thrice during each measurement,
and the highest reading among all three acceptable readings
was taken as the final value of that sitting.l*"

Secondary outcomes

a. Breath-holding time (BHT): The individual was seated,
and he/she was asked to hold his/her breath. A timer
was used to record the duration of the breath-hold until
the participant was unable to do it on their own. Thus,
the BHT was recorded.’**” Normal BHT is 45-55 s
Smoking Abstinence  Self-Efficacy  Questionnaire
(SASEQ): The SASEQ was developed using significant
knowledge of smoking cessation interventions.*]
Two dimensions make up the eight-item self-efficacy
subscale: Four items describe “social” situations and
four items describe “emotional” situations. Based on
face validity, two things were removed: “going out
with friends,” which depicts the same circumstance as
“being at a café or at a party,” and another emotional
item (“feeling bored”), which is substantially distinct
from the other emotional items: irritated, furious,
and depressed.’” The remaining six items describe
situations in which smokers can indicate on a 5-point
Likert scale (0—4) whether they will be able to stop from
smoking. The higher the score, the greater the level of
self-efficacy in quitting the smoking. The SASEQ scale
has a range of 024"

b. Minnesota Tobacco Withdrawal Revised Scale
(MTWS-Revised): The Minnesota Nicotine or Tobacco
Withdrawal Scale.*! The Self-Report Scale contains 15
items and is the most used tool for assessing cigarette
withdrawal*? along with its revised version (MNWS-R),
which includes seven additional parameters (i.e.,
inpatient, constipation, cough, dizziness, dreams or
nightmares, nausea, and sore throat)*

c. Brief Questionnaire of Smoking Urges (QSU-Brief):
Smoking desires have been evaluated using the
Questionnaire of Smoking Urges.™! Included a
10-item QSU-Brief questionnaire in the study.**41 It
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takes <2 min to finish. The QSU-Brief consists of two
distinct factors, the first of which is defined by the
purpose and desire to smoke and the second by the
need to smoke urgently to relieve bad feelings. !

Statistical analysis

Analysis of endpoints was based on the principle of
intention-to-treat basis using the R and jamovi software
(The jamovi project (2022). jamovi. [Version 2.3]. Retrieved
from https://www.jamovi.org.). The descriptive statistics
were done, and demographic variables were expressed
as frequency graphs. Missing data analysis was done by
Little’s MCAR test, and data were found to be missing at
random. Missing values were multiply imputed by chained
equations with five iterations by predictive mean matching
method for continuous variables and logistic regression
method for categorical variables. All data were analyzed
for normality by Shapiro—Wilk’s test. Pulmonary function
variables and BHT were found to be normally distributed.
Hence, for these variables, within-group analysis was done
by paired #-test and between-group analysis by independent
samples #-test. Smoking behavior assessment scales were
not normally distributed. Hence, for these variables,
within-group analysis was done by Wilcoxin’s signed-rank
test and between-group analyses by Mann—Whitney U-test.
P <0.05 was considered statistically significant.

Results

Of 80 smoking individuals, only 72 subjects completed
the study [Figure 1]. No adverse events were observed
during the study period. The final analysis was done by
intention-to-treat method. The mean + standard deviation
age in the MSRT group was 40.85 + 6.48 years, whereas
in the CG was 38.37 £ 5.99 years. Table 1 shows the
anthropometric,  resting  cardiovascular  parameters,
Perceived Stress Score, and pack-year in the MSRT group
and CG. Figure 2 shows smoking intensity. Overall,
Group 1 (MSRT group) has shown significant changes
in both physiological and psychometric scales across all
variables in comparison to Group 2 (CG).

Baseline pulmonary function test parameters [Table 2], in
both the groups, did not show any significant difference.
The Student’s paired #-test was used to find the changes
within the group. The intervention group has shown
statistical significance (P < 0.001), and within the group
analysis in the CG did not show any significant changes
except FEV, (P = 0.002). The independent #-test was used
to find the changes in-between the two groups. It showed
significant (P < 0.05) improvement in all the lung function
parameters such as FVC (P < 0.001), FEV, (P < 0.01),
FEV /FVC ratio (P = 0.039), peak expiratory flow
rate (PEFR) (P < 0.001), and FEF75%-25% (P < 0.001) in
the MSRT group after 10 days of practice.

The psychometric parameters [Table 3], SASEQ, Minnesota
Tobacco Withdrawal Revised Scale (MTWS-Revised),

and QSU-Brief were not normally distributed. Wilcoxon
signed-rank test within the group. SASEQ has shown
significant improvement (P < 0.001) in both the SG and
CG. QSU-Brief scale and MTWS-Revised few categorical
data have shown significant improvement (P < 0.001) in
both SG and CG [Table 3]. Mann—Whitney U-test was used
between the groups, which showed significant (P < 0.05)
improvement in all the parameters in the MSRT group
compared to the CG after 10 days of practice.

Discussion

The present study was conducted to see the effect of MSRT
on pulmonary function and smoking behavior among
smokers. The results confirmed our hypotheses, and the
practice of MSRT had a significant effect on improving

Table 1: Baseline characteristics of the subjects in the
intervention and control groups

Variables Intervention CG
group

Age 40.85+6.482862 38.375+5.998698
Height (cm) 169.45+4.521891 166.6+5.180734
Weight (kg) 80.825+10.03466 77.45+£5.674284
BMI (kg/m?) 28.1025+2.9607 27.9375+2.076378
SBP (mmHg) 131.245.38145 126.545.705261
DBP (mmHg) 83.55+£3.361175 81.4+4.079216
Pulse rate (bpm) 78+6.870226 78.25+£5.919248

16.45+1.580348
22.85+2.185749

16.975+1.680588
22.75+2.266605

Respiratory rate (cpm)
Perceived stress level
(total score)
Cigarettes per day
Years of smoking
Smoking exposure
(pack-years)

Data expressed mean+SD. BMI: Body mass index, SBP: Systolic
blood pressure, DBP: Diastolic blood pressure, bpm: Beats per min,
cpm: Cycle per min, SD: Standard deviation, CG: Control group

13.775+2.867817
12.15+3.525266
7.9875+1.271453

12.725+2.20213
12.025+2.079513
7.51875+1.17509

35

m Study Group

30 -
m Control Group
254
20+

15

10

Light Moderate

Figure 2: Smoking intensity in the study and control groups. The blue color
indicates the study group and the red color indicates the control group
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behavior. Previous literature supports this finding. Yoga
combined with cognitive behavioral therapy for a period of
8 weeks, helped in encouraging smoking cessation, in both
men and women. Not only they stopped smoking but also
their level of confidence in quitting smoking improved, by
reducing anxiety and improving quality of life.”¥1 Another
study concluded that practicing of aerobic exercise and Hatha
Yoga helps in reducing craving, increasing positive affect,
and decreasing negative affect. While those who participated
in Hatha Yoga reported an overall decrease in cravings, those
who participated in cardiac exercise specifically reported a
reduction in cravings in response to smoking cues.’*

Effect size
Rank-biserial
correlation
0.532
0.449
0.646
0.359
0.568
0.795

group (Mann—
P Value*
<0.001%
<0.001#
<0.001*
<0.001#
<0.001#
<0.001%

0.152
0.235
0.608
0.345
0.186
0.219

P Value*

Another study compared mindfulness training (MT) with
Freedom From Smoking, a conventional smoking cessation
workshop. It concluded that MT had a greater reduction
in smoking than the standardized smoking cessation
treatment.>> Another evaluated a mobile MT-experience
sampling Craving to Quit program on smoking cessation
and showed that it was effective in reducing smoking,
reducing cravings, and increasing mindfulness.”

(Wilcoxon’s
signed-rank test) Whitney U-test)

Within the group  Between the

Post, mean£SD
1.194444+0.937474
0.972222+0.763257
1.305556+0.568597
1.027778+0.798822
1.19444440.810331
1.666667+0.745356

CG

Neuroimaging studies on Yoga practitioners have shown an
increase in the activity of the anterior cingulate gyrus and
prefrontal cortex of the brain, which are the areas of the
brain related to self-control.’) This could be the mechanism
by which Yoga helps in coping with addiction symptoms
such as impaired self-awareness, bingeing, withdrawal, and
managing emotional dysregulation.!”-58¢0]

Pre, mean+SD
1.075+0.84816
0.85+0.763257
1.275+0.670354
1.075+0.787004
1.2+0.798822
1.5540.739932

Table 3: Contd...

Within the group

To the best of our knowledge, this is the first Yoga-based
relaxation technique that has been administered on smokers,
and outcomes assessed were pulmonary function and
subjective variables such as SASEQ, Minnesota Tobacco
Withdrawal Revised Scale (MTWS-Revised), and Brief
sQSU-Brief. The acceptance of Yoga intervention was high
among the study population, and none of them attempted to
smoke during the study period.

(Wilcoxon’s
signed-rank test)
P value*
<0.001**
<0.001%**
<0.001%**
<0.001**
<0.0010%**
<0.001%*

0.2+0.4

One of the major limitations of the study was the duration
was very short, limited to 10 days, and the lack of
follow-up. We also did not have a waitlist CG due to lack
of resources; hence, the CG could not get the benefit of the
study. Larger multicenter studies with longer follow-ups
are needed to explore the effect of MSRT on smokers, in
more diverse populations across the country.

Post, mean£SD*
0.285714+0.451754
0.342857+0.474664
0.057143+0.232115

SG

1.3+£0.9
1.675+1.104253 0.285714+0.451754

1.85+£1.130265 0.257143+0.437059
1.8+1.28841

Pre, mean+SD
1.6£1.090871
1.45+1.094303

Conclusion

The present study found that the practice of MSRT (a
Yoga-based relaxation technique) helps in improving
the pulmonary function and BHT and also reduces the
withdrawal symptoms, craving, smoking urge, and negative
affect. Hence, we conclude that MSRT is a feasible
intervention for improving the pulmonary function and
regulating smoking behavior among smokers.

Constipation
Dreaming or nightmares
Nausea

Dizziness

Sore throat
#P<0.05- significant, “P<0.001- highly significant, P<.05*- significant, P<0.001**- highly significant. Values expressed as mean=standard deviation. SASEQ: Smoking Abstinence Self-

Efficacy Questionnaire, MTWS-revised: Minnesota Tobacco Withdrawal Revised Scale, QSU-Brief: Brief Questionnaire of Smoking Urges, SD: Standard Deviation, SG: Study Group,

CG: Control Group

Coughing

Variables
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