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Abstract:

Background: Yoga is an ancient science, which originated in India. Pranayama has been
assigned a very important role in yogic system of exercises. It is known that regular practice
of breathing exercises (pranayama) increases parasympathetic tone, decreases sympathetic
activity, and improves cardiovascular functions. Aim: The aim was to determine the effect of
three weeks chandra nadi pranayama on Echocardiographic variables. Methodology: Thirty
female participants of Department of Physical Education (T), Guru Nanak Dev University,
Amritsar between the age group of 21 - 29 years (Mean = SD: aqge 24.07£2.37 vrs, heidht
158.73+4.85 cm, body mass 55.60+8.97 kg) were selected. Statistical analysis used: Paired-
samples t-test was used to compare the means of the pre-test and the post-test. The level of
significance was set at 0.05. Results: No significant differences were found in Aortic Root
Diameter, LA Dimension, LVD (Systolic), LCD (Diastolic), RVD (Diastolic), IVST,
LVPWT, Sectional Shortening, EF Slope, DE Amplitude, Cusp Opening, AIV and PV
Whereas significant differences were found in RVD (Diastolic), Ejection Fraction, MV and
TV.
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Introduction

Cardiovascular disease (CVD) is a major contributor to the global disease burden [1,
2]. Heart disease or CVD is a kind of illness that involve heart and/or blood vessels of people
throughout the world. The UN, alarmed by the increasing burden of non-communicable
diseases (NCDs) and high disease severity and case-fatality in low-income and middle-
income countries compared with high-income countries, acknowledged in 2012 that the rising
burden of NCDs was one of the major threats to sustainable development in the 21st century
[3,4,5,6,7].

Research and epidemiological studies have concluded that 17.3 million people died
from CVD in 2008. Of the entire death takes place due to CVD, 80% of the deaths are from
low-middle income countries. It has been projected that by the year 2030, >23.3 million
people will die annually from CVDs [8]. With the incidence of heart failure and valvular
heart disease on the rise [9, 10], it has been speculated that the role of non-invasive cardiac
imaging especially echocardiography and cardiovascular magnetic resonance imaging will
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become even more pivotal [11]. A significant proportion of this morbidity and mortality
could be prevented through population based strategies, and by making cost-effective
interventions accessible and affordable, both for people with established disease and for those
at high risk of developing disease [12]. The extent to which one strategy should be
emphasized over the other depends on achievable effectiveness, as well as cost-effectiveness
and availability of resources [13, 14]. The debilitating and often fatal complications of
cardiovascular disease (CVD) are usually seen in middle-aged or elderly men and women.
However, atherosclerosis — the main pathological process leading to coronary artery disease,
cerebral artery disease and peripheral artery disease — begins early in life and progresses
gradually through adolescence and early adulthood [15, 16].

Cardiovascular disease is the leading cause of death for both men and women.[17]
Lifestyle modifications are important factors in the treatment, prevention, and rehabilitation
of cardiovascular disorders.[18] Yoga is one of the best lifestyle modifications and an ancient
vedic science thought to have originated in India in 5000 BC which is being applied in the
field of therapeutics [19, 20]. It includes practice of specific posture (asana), regulated
breathing (Pranayama) etc., Breath is the dynamic bridge between body and mind and
Pranayama is one of the most important yogic practices[21]. Pranayama is an ideal method
for producing calmness and tranquillity [22]. The techniques or pranayama provides the
method where by the flow of prana, in the nadis is regulated, activated and purified giving
physical and mental stability [23]. In Pranayama one is aware that the act of breathing has
four distinct stages. The four stages are:-
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Figure-1. (a) Inhalation or puraka (b) a pause in breathing, called kumbhaka (c)
exhalation, or rechaka (d) a pause in breathing again, this time on empty lungs.

Pranayama has been assigned a very important role in yogic system of exercises and is said to
be much more important than yogasana for keeping a sound health [24]. With increased
awareness and interest in health and natural remedies, yogic techniques including pranayamas
are gaining importance and are becoming acceptable to scientific community [25].
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Methodology
Subjects:-

Thirty female participants of Department of Physical Education (T), Guru Nanak Dev
University, Amritsar between the age group of 21 - 29 years (Mean + SD: age 24.07+2.37
yrs, height 158.73+4.85 cm, body mass 55.60+8.97 kg) were selected. The details of average
Age, Body Weight and Body Height of female participants of Department of Physical
Education (T), Guru Nanak Dev University, Amritsar (Punjab) are exhibited in (Figure-1).
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Figure-2. Average age, body weight and body height of female athletes.

Design:-
The present study was a longitudinal (observational research method) follow-up study

where the participants were selected using a convenience sampling technique i.e., participants

were selected based on their availability totake part in the trial. Participants were assessed in

two separate sessions pre-and post.

Assessments:-

Baseline data of each participant for the Echocardiographic variables were measured
in the laboratory of Health Centre, Guru Nanak Dev University, Amritsar (Punjab).
Participants were evaluated two times throughout the study {pre-and post-test time.
Intervention:-

Thirty female participants of Department of Physical Education (T), Guru Nanak Dev
Universitv. Amritsar underwent chandra nadi nranavama for 3-weeks: repeat assessments
were performed on experimental aroup. There were no dropouts in the study. The details of
chandra nadi pranayama are provided in (Table-1).

Table-1. Three weeks chandra nadi pranayama.

3-Weeks Chandra Nadi Pranayama
Weeks Schedule Time Duration
1> Week Preliminary Yogic Exercises 5 Minute | 20 Minute
Practice of Chandra Nadi Pranayama | 10 Minute
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(9 Rounds X 1 Set)
Relaxation Posture 5 Minute
2" Week Preliminary Yogic Exercises 5 Minute | 25 Minute
Practice of Chandra Nadi Pranayama | 15 Minute
(9 Rounds X 2 Set)
Relaxation Posture 5 Minute
3" Week Preliminary Yogic Exercises 5 Minute | 30 Minute
Practice of Chandra Nadi Pranayama | 20 Minute
(9 Rounds X 3 Set)
Relaxation Posture 5 Minute

Statistical Analvsis Used:-

The statistical analvsis was performed usina SPSS for Windows (Version 13.0, SPSS
Inc, Chicago, IL). “Paired-samples t-test” was used to compare the means of thepre-test and
the post-test. The level of significance was set at 0.05.

Results

The demographic and clinical characteristics of the Echocardiographic variables are
presented in (Table-2).
Table-2. Descriptive statistics (mean & standard deviation) and paired sample t-test of
echocardiographic variables i.e., aortic root diameter, LA dimension, LVD (systolic),
LCD (diastolic), RvD (diastolic), IVST, LVPWT, sectional shortenina, ejection fraction,
EF slope, DE amplitude, cusp opening, MV, AlV, TV, PV of female participants of guru
nanak dev university.

Aortic Root Diameter
Group Number | Mean | Standard | Standard | t-value | p-value
Deviation | Error
of the
Mean
Experiment (Pre-test) 15 2.74 0.33 0.08 1.87 0.08
Experimental (Post-test) [ 15 2.72 0.32 0.08
LA Dimension
Experiment (Pre-test) 15 2.65 0.28 0.07 1.46 0.16
Experimental (Post-test) [ 15 2.66 0.26 0.06
LVD (Systolic)
Experiment (Pre-test) 15 3.15 0.11 0.03 0.00 0.99
Experimental (Post-test) [ 15 3.15 0.13 0.03
| CD (Diastalic)
Experiment (Pre-test) 15 4.06 0.16 0.04 0.26 0.79
Experimental (Post-test) [ 15 4.06 0.19 0.05
RVD (Diastolic)
Experiment (Pre-test) 15 2.86 0.06 0.01 2.64 0.01*
Experimental (Post-test) [ 15 2.83 0.06 0.01
IVST
Experiment (Pre-test) 15 0.85 0.05 0.01 0.00 0.99
Experimental (Post-test) [ 15 0.85 0.05 0.01
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LVPWT
Experiment (Pre-test) 15 0.82 0.05 0.01 0.00 0.99
Experimental (Post-test) [ 15 0.82 0.04 0.01
Sectional Shortening
Experiment (Pre-test) 15 0.64 0.05 0.01 1.73 0.10
Experimental (Post-test) [ 15 0.66 0.04 0.01
Ejection Fraction
Experiment (Pre-test) 15 61.73 | 1.67 0.43 3.21 0.00*
Experimental (Post-test) [ 15 62.47 |1.41 0.36
EF Slope
Experiment (Pre-test) 15 81.60 [3.38 0.87 1.71 0.10
Experimental (Post-test) [ 15 82.87 | 3.46 0.89
DE Amplitude
Experiment (Pre-test) 15 1.38 2.10 0.54 1.01 0.32
Experimental (Post-test) [ 15 0.83 0.06 0.01
Cusp Opening

Experiment (Pre-test) 15 1.86 0.07 0.01 0.56 0.58
Experimental (Post-test) [ 15 1.87 0.05 0.01

MV
Experiment (Pre-test) 15 109.87 | 4.32 1.12 7.40 0.00*
Experimental (Post-test) [ 15 112.80 | 4.43 1.14

AlV
Experiment (Pre-test) 15 94.93 | 2.60 0.67 0.42 0.68
Experimental (Post-test) [ 15 94.47 (261 0.67

TV
Experiment (Pre-test) 15 43.73 |5.42 1.40 2.59 0.02*
Experimental (Post-test) [ 15 4580 |[5.44 1.40

PV
Experiment (Pre-test) 15 69.07 | 3.26 0.84 0.30 0.76
Experimental (Post-test) [ 15 69.33 | 3.72 0.96

No significant differences were found in Aortic Root Diameter, LA Dimension, LVD

(Systolic), LCD (Diastolic), RVD (Diastolic), VST, LVPWT, Sectional Shortening, EF
Slope, DE Amplitude, Cusp Opening, AlV and PV Whereas significant differences were
found in RVD (Diastolic), Ejection Fraction, MV and TV.

P-Value=0.9999
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Figure-3. t-test and p-value of echocardiographic variables i.e., (a) aortic root diameter,
(b) LA dimension, (c) LVD (systolic), (d) LCD (diastalic), (€) RVD (diastalic), (f) IVST,
(h) LVPWT, (h) sectional shortening, (i) ejection fraction, (j) EF slope, (k) DE
amplitude, (I) cusp opening, (m) MV, (n) AlV, (0) TV, (p) PV of female participants of
guru nanak dev university.

Discussion

Cardiovascular diseases (CVD) constitute major disorders like ischaemic heart
disease (IHD), hypertension (HTN) and stroke. CVD is the most common cause of death in
developed countries in adult men and women. In India approximately 46.9 million cases of
CVD were reported in the year 2010. The mortality is 1.2 million per year[26]. IHD is likely
to be the most common cause of death worldwide by 2020 [27].

Yoga is an ancient science, which originated in India.[28] Yoga includes diverse
practices such as physical postures (asanas), regulated breathing (pranayama), meditation and
lectures on philosophical aspects of yoga.[29] Pranayama has been assigned a very important
role in yogic system of exercises and is said to be much more important than yog asanas for
keeping a sound health.[30]. It is known that regular practice of breathing exercises
(pranayama) increases parasympathetic tone, decreases sympathetic activity, improves
cardio-vascular and respiratory functions, decreases the effect of stress and strain on the body
and improves physical and mental health.[31] Yogis are capable of controlling their
autonomic functions.[32] Different types of breathing exercises alter autonomic balance for
good by either decreasing sympathetic or increasing parasy mpathetic activity.[33, 34]. Yoga,
an ancient Indian culture has the potential of relieving stress, enhance health and improve
fitness [35] by improving cardiorespiratory function, lipid profile [35], sleep [36], increasing
strength [37] and reducing blood pressure (BP) [38] and blood sugar level [39].

The current study exhibits an intervening attempt to determine the effect of three
weeks chandra nadi pranayama on Echocardiographic variables. No significant differences
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were found in Aortic Root Diameter, LA Dimension, LVD (Systolic), LCD (Diastolic), RVD
(Diastolic), IVST, LVPWT, Sectional Shortening, EF Slope, DE Amplitude, Cusp Opening,
AIV and PV. Among the ventricular systolic function indices, there was no significant
change in PEP, LVET and UT within-yoga and within-exercise group. Increased resting HR
is an independent CV risk factor [40] and is associated with higher mortality and morbidity
[41, 42]. Higher resting HR has been attributed to sympathetic overactivity, impaired
myocardial oxygen delivery, elevation in BP and increased arterial stiffness [43, 44, 45].
Whereas significant differences were found in RVD (Diastolic), Ejection Fraction, MV and
TV. (Nagarathna Raghuram et al., 2014) Ejection Fraction (EF) improves with exercises and
stress management programs but does not showed any group differences [46].
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