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ABSTRACT

Objective: Stress becomes an inevitable part of our current lifestyle. It has most deleterious effects on each and every system of the body affecting 
both physical and mental health. By reducing stress and anxiety through yoga and meditation, numerous health benefits can be achieved. Raja Yoga 
meditation is a simple and scientific technique to elicit physical and mental relaxation response.

Methods: This case–control study was conducted in a tertiary health care center. A total of 100 participants were included in this study among them 
50 were meditators who practice Raja Yoga for the past 1 year and 50 were non-meditators. All the subjects were between 31 and 60 years of age. 
Anthropometric measurements such as height and weight were measured. Heart rate (HR) during deep breathing both minimum and maximum HR 
was measured using electrophysiography.

Results: Statistical analysis was done using SPSS 21. Statistical analysis was done by t-test (paired and independent sample test). It was found that 
minimum and maximum HR were higher in non-meditators when compared to meditators and it was highly statistically significant (p=0.000). Deep 
breathing difference was found to be higher in meditators and it was found to be highly statistically significant (p= 0.000).

Conclusion: Raja Yoga meditation provides significant improvements in physiological cardiorespiratory functions by tilting of autonomic balance 
from sympathetic to parasympathetic system.
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INTRODUCTION

Stress becomes inevitable part of current sedentary lifestyle and it 
is responsible for the emergence of wide variety of diseases such as 
coronary heart disease, hypertension, and diabetes mellitus [1-3]. Stress 
causes physiological changes within the body, such as high anaerobic 
cellular activity, raised cortisol levels, and increased blood pressure (BP) 
and heart rate (HR) [4]. The physiological balance between sympathetic 
and parasympathetic is disturbed by stress [5]. The association between 
stress and autonomic dysfunction is well explained by the past studies [6]. 
Yoga and meditation are one of the non-pharmacological approaches to 
relieve stress and strain on long-term basis [7,8]. Raja Yoga meditation as 
taught in the Brahma Kumaris World Spiritual University is a behavioral 
intervention which is simple to practice, as no fixed physical postures 
are to be adopted. It is defined as the highest state of consciousness in 
which the mind is fully relaxed even when the physical body is engaged 
in day-to-day work [9]. This simple, but efficient relaxation technique 
tilts the autonomic response toward parasympathetic one resulting in 
beneficial effect [10,11]. The present study was conducted to evaluate 
the effect of Raja Yoga on autonomic functions of heart.

METHODS

This case–control study was conducted in a tertiary health care center 
after getting ethical clearance from the Institutional Ethical Committee. 
A total of 100 participants were included in this study among them 50 
were meditators who practice Raja Yoga for the past 1 year and 50 were 
non-meditators. All the subjects were between 31 and 60 years of age. 
The study population were carefully selected randomly. The meditators 
were practicing Raja Yoga meditation for more than 1 year who regularly 
does meditation for 1 h/day at Patanjali Sainath Yoga Centre. A group 
of people from the same urban area who had never done meditation 
were included as non-meditators. The institutional ethical committee 
clearance was obtained. Informed consent and a detailed history were 
obtained from the subjects.

Anthropometric measurements such as height and weight were 
measured. HR during deep breathing both minimum and maximum 
HR was measured. Before recording the above parameters, the 
subjects were asked to relax physically and mentally for 15  min. All 
measurements were performed in the Department of Physiology on 
Electro Physiograph using electrophysiography.

HR variation to deep breathing (deep breathing difference, DBD) [12]
This is a test of parasympathetic function on cardiovascular reflexes, 
through the vagus nerve.

Test procedure
After a 5 min interval of rest in sitting posture, the subject was instructed 
to breathe quietly and deeply at a rate of six breaths per minute (5 s 
in and 5 s out for every breath). An ECG was recorded throughout the 
period of deep breathing. The onset of inspiration and expiration was 
marked. The maximum and minimum R-R intervals were measured 
during expiration and inspiration, respectively, and HR calculated as 
beats per minute. The difference between the maximum and minimum 
HRs was calculated after taking three such recordings at an interval of 
15 min between each and average of three values was calculated.

A difference of:
•	 15 beats or more/min – Taken as normal.
•	 11–14 beats/min – As borderline.
•	 10 beats or less/min – Was taken as an abnormal response.

The variation of HR with respiration is known as respiratory sinus 
arrhythmia (RSA). Pulmonary stretch receptors, cardiomechanoreceptors, 
and baroreceptors contribute to RSA.

HR variation with deep breathing is performed on electro physiograph 
in sitting posture. Electro physiograph has been configured for use 
with the ADInstruments PowerLab teaching systems. The HRV module 
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uses a threshold detector to detect the R component from each raw 
ECG waveform and generate RR interval data. Beats are automatically 
distinguished by the software and classified into three groups: Normal, 
ectopic, or artifact. Statistical analysis was done using SPSS 21. 
Quantitative data were analyzed by independent t-test.

RESULTS

Table 1 illustrates the frequency distribution of demographic profiles of 
our subjects. We have around 58% of males and majority of them are in 
the age group between 41 and 50 years.

Table 2 describes the comparison of autonomic functions in meditators 
and non-meditators. The deep breathing maximum and minimum HR 
is lesser in meditators when compared to non-meditators and it was 
found to be highly statistically significant (p=0.000).

Table  3 depicts the comparison of the effect of autonomic functions 
among age and gender between meditators and non-meditators. The 
deep breathing HR maximum and minimum were lower and deep 
breathing difference was higher in meditators. All these parameters 
were highly statistically significant (p=0.000). Among meditators, 

females and older individuals were lower deep breathing HR compared 
to others.

DISCUSSION

We have reported that the values of minimum and maximum HR during 
deep breathing were significantly lower in meditators. The probable 
reason could be the dominance of parasympathetic over sympathetic 
system in meditators. The findings of our study were similar to the 
past studies [13,14]. Gupta et al. have reported decreased sympathetic 
arousal in meditators results in decrease in HR, respiratory rate (RR), 
and BP [15]. Meditation is believed to gradually reduce the sympathetic 
dominance resulting in better balance between sympathetic and 
parasympathetic. This should bring about a hypometabolic state 
resulting in decreased HR and BP [16]. A  regular yogic practice also 
reduces basal metabolic rate and resting oxygen consumption [17].

The effect of short-term and long-term Raja Yoga meditation on physiological 
variables such as HR, RR, SBP, and DBP has a significant difference between 
meditators and non-meditators [18]. Our results are also in accordance with 
the above finding of HR. Meditation relaxes the whole body and thereby 
decreases blood vessel tone and peripheral resistance. Sympathetic arousal 
is expected to be reduced during Raja Yoga practice. Hence, the load on heart 
due to sympathetic arousal is also minimized resulting in an improvement 
in cardiovascular parameters. Thus, from our study, we can conclude that 
there is a better balance in autonomic nervous system in persons practicing 
Raja Yoga meditation for a long-term duration.

CONCLUSION

Raja Yoga meditation provides significant improvements in physiological 
cardiorespiratory functions by tilting of autonomic balance from 
sympathetic in favor of parasympathetic system. Meditation on a regular 
basis was at a minor risk of developing cardiorespiratory diseases.
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Table 2: Comparison of autonomic functions in meditators and 
non‑meditators by independent Student’s t‑test

HR  
(Beats/min)

Mediators, 
Mean±SD 
N=50

Non‑mediators, 
Mean±SD N=50

t value p value

DB (max HR) 72.48±2.88 84.14±4.21 16.14 0.000***
DB (min HR) 55.66±2.55 71.54±4.30 22.43 0.000***
DBD 16.82±1.30 12.76±1.58 13.98 0.000***
Values are expressed as mean±SD; p value is calculated using independent 
Student’s t‑test, *p<0.05, ***p<0.01: Statistically significant, ns: Not significant, 
DB: Deep breathing, Max HR: Maximum heart rate, Min HR: Minimum heart 
rate, DBD: Deep breathing difference

Table 3: Comparison of the effect of autonomic functions among age and gender between meditators and non‑meditators by 
independent Student’s t‑test

Demographic profile HR (beats/min) Mediators, Mean±SD N=50 Non‑mediators, Mean±SD N=50 t value p value
Gender

Male DB (Max HR) 72.96±2.95 84.0±2.58 12.34 0.000***
DB (Min HR) 56.06±2.64 71.59±4.06 17.04 0.000***
DBD 16.89±1.31 12.74±1.76 10.02 0.000***

Female DB (Max HR) 71.80±2.69 84.30±4.82 10.45 0.000***
DB (Min HR) 55.09±2.36 71.47±4.65 14.48 0.000***
DBD 16.71±1.30 12.78±1.38 9.67 0.000***

Age
31–40 DB (Max HR) 72.75±2.75 85.06±4.13 12.48 0.000***

DB (Min HR) 55.79±2.04 72.65±4.30 17.60 0.000***
DBD 16.95±1.33 12.75±1.76 9.59 0.000***

41–50 DB (Max HR) 60.26±3.02 58.66±4.09 10.23 0.000***
DB (Min HR) 55.53±2.98 70±3.89 14.41 0.000***
DBD 16.69±1.28 12.76±1.33 10.21 0.000***

Values are expressed as mean±SD; p value calculated using independent Student’s –t test, *p<0.05, ***p<0.01: Statistically significant, ns: Not significant, DB: Deep 
breathing, Max HR: Maximum heart rate, Min HR: Minimum heart rate, DBD: Deep breathing difference 

Table 1: Frequency distribution of demographic profiles 
between meditators and non‑meditators individual

Demographic 
profile

Non‑meditators, 
n=50

Meditators, 
n=50

Total, 
n=100

Gender
Male 27 (46.55%) 31 (53.45%) 58 (100%)
Female 23 (54.76%) 19 (45.24%) 42 (100%)

Age
31–40 22 (45.8%) 26 (54.1%) 48 (100%)
41–50 28 (53.8%) 24 (46.1%) 52 (100%)
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