ISSN Print: 2664-7559

ISSN Online: 2664-7567
1JSHPE 2025; 7(2): 09-13
www.physicaleducationjournal.in
Received: 09-05-2025
Accepted: 10-06-2025

Arpita Sharma Pandey
Yoga Coach, SKV, Gwalior,
Madhya Pradesh, India

Amit Pandey

Swimming Coach, SDPS,
Indore, Madhya Pradesh,
India

Dr. Aarti Sharma
Associate Professor, Sage
University, Indore,
Madhya Pradesh, India

Corresponding Author:
Arpita Sharma Pandey
Yoga Coach, SKV, Gwalior,
Madhya Pradesh, India

International Journal of

Sports, Health
and Physical Education

Comparative study of the effects of breathing
technigues in pranayama and swimming on the
human body

Arpita Sharma Pandey, Amit Pandey and Aarti Sharma

DOI: https://www.doi.org/10.33545/26647559.2025.v7.i2a.218

Abstract

This research aims to explore and compare the physiological, psychological, and respiratory benefits of
breathing techniques used in Pranayama, a yogic practice, and those developed through swimming, a
cardiovascular and full-body exercise. Both disciplines involve breath control, yet differ in methodology,
intensity, and overall impact on the human body. This comparative study draws on existing scientific
literature, observational insights, and biomedical data to highlight the unique and overlapping effects of
both practices.
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Introduction

Breathing is a fundamental physiological process essential for life. However, controlled
breathing techniques, especially in disciplines like Pranayama and Swimming, serve more than
just biological necessity they enhance respiratory function, improve mental health, and build
physical endurance. While Pranayama is rooted in ancient Indian yogic traditions, emphasizing
slow and mindful breathing, swimming uses rhythmic, controlled breathing to meet the high
oxygen demands of vigorous physical activity.

This paper presents a comparative analysis of the effects of these two practices on the human
body, highlighting their benefits, differences, and potential applications in health and wellness.

Breathing Techniques: An Overview

Pranayama

Pranayama consists of various controlled breathing techniques such as.
¢ Anulom-Vilom (alternate nostril breathing).

e Bhramari (humming bee breath).

o Kapalbhati (forced exhalation).

e Kumbhaka (breath retention).

These practices are generally performed in seated, meditative postures with slow, deep
inhalations and exhalations through the nose.

Swimming

Swimming requires breath regulation in coordination with physical movement.
Breathing is typically rhythmic and involves

e Timed inhalation and exhalation.

e Breath-holding while submerged.

¢ Rapid exchange of air.

The mouth is often used for inhalation and exhalation due to the face being submerged during
strokes.
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Physiological
efficiency
Pranayama increases lung capacity by promoting deep
breathing and strengthening the diaphragm. Studies show
improvement in Forced Vital Capacity (FVC) and Peak
Expiratory Flow Rate (PEFR).

Swimming also improves lung function significantly due
to the body's need to maximize oxygen intake under
physical exertion and limited breathing opportunities.

effects lung function and respiratory

Cardiovascular Health

Pranayama lowers blood pressure and resting heart rate,
enhancing parasympathetic activity.

Swimming improves cardiovascular endurance and VO2
max, making the heart more efficient over time.

Psychological Effects

Pranayama has shown positive effects in reducing
anxiety, stress, and symptoms of depression through the
regulation of the autonomic nervous system.

Swimming triggers endorphin release, improving mood
and mental focus, and can also act as a meditative activity.

Methodology

The study is based on a comparative literature review and
synthesis of peer-reviewed articles, medical journals, and
yoga and sports science resources. Physiological and
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psychological parameters such as lung capacity, heart rate,
oxygen consumption (VO: max), stress levels, and PEFR
were analyzed and compared across both activities.

In the context of our comparative study between Pranayama
and swimming, we designed null hypothesis for each
physiological parameter.

Null Hypothesis (Ho): There is no significant
difference in the mean physiological parameter
between individuals practicing Pranayama and
those practicing swimming.

Alternative Hypothesis (H:): There is a significant
difference in the mean physiological parameter between
the two groups.

Statistical Testing

We conducted independent samples t-tests for each
parameter.

The p-value tells us whether the data provide enough
evidence to reject Ho in favor of Hi.

[
[ ]
To generate the results, the following basic statistical
parameters were involved.

Basic parameters used for each group
For each variable (e.g., Lung Capacity, VO Max, etc.) the following
were computed.

Parameter Description
Sample size (n) Number of participants per group (n = 30)
Mean (n) Average value of the parameter for each group

Standard deviation (o)

Measure of how spread out the data is within each group

Standard error (SE)

Estimate of variability in sample mean: SE =6/ Vn

Difference in means

The observed difference between Pranayama and Swimming group means

Degrees of freedom, Estimated using Welch’s formula or
pooled method for equal variances.

p-value, Probability that observed difference is due to chance,
under Ho |

Following parameters have been considered in study.
Lung Capacity (L): Lung capacity refers to the volume
of air your lungs can hold and move in and out during
breathing. It’s a key indicator of respiratory health,
efficiency, and endurance capacity.

VO: Max (ml/kg/min): VO. Max (maximal oxygen
uptake) is one of the most important indicators of
cardiovascular fitness. It measures the maximum amount
of oxygen our body can utilize per minute during intense
exercise.

Resting Heart Rate (bpm): Resting Heart Rate (RHR) is

autonomic nervous system balance. It represents the
number of times your heart beats per minute when you're
at complete rest.

Stress Level (scale 1-10): The stress level (1-10) is a
subjective, self-reported measure of an individual's
perceived psychological or emotional stress.

PEFR (L/min): Here the PEFR (Peak Expiratory Flow
Rate) compares the distribution of PEFR values between
the Pranayama and Swimming groups.

Each results are based on: Two sample means, their standard
deviations, Sample size and the t-distribution (assuming
unequal variances).

Results

T-Test Results: Comparison between Pranayama and

a vital indicator of our cardiovascular fitness and Swimming Groups.
Parameter T-Statistic P-Value Significance
Lung Capacity (L) -5.7208 0.0000 Highly Significant
VO: Max (ml/kg/min) -9.5215 0.0000 Highly Significant
Resting Heart Rate (bpm) 2.8216 0.0065 Significant
Stress Level (1-10 scale) -3.6404 0.0006 Highly Significant
PEFR (L/min) -5.1275 0.0000 Highly Significant

The box plots below illustrate the distribution of each
parameter for both Pranayama and Swimming groups with
Key observations.

Swimming group consistently shows higher lung
capacity, VO. max and PEFR, indicating superior
respiratory and cardiovascular conditioning.

~10~

e Pranayama group demonstrates lower resting heart rate
and stress levels, highlighting its effectiveness in
relaxation and autonomic regulation.

All differences were statistically significant (p<0.01),

confirming meaningful effects from both practices.
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For understanding, since the p-value for Resting Heart Rate difference exists. Here is the box plot comparing resting heart
was 0.0065 < 0.01, we reject Ho and conclude a significant rates between the Pranayama and Swimming groups.
Comparison of Resting Heart Rate Between Pranayama and Swimming
66
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60 |
58
56
54|
Prana‘yama Swimlming
Similarly, The PEFR (Peak Expiratory Flow Rate) box plot consistency in lung strength across swimmers.
compares the distribution of PEFR values between the
Pranayama and Swimming groups. Pranayama Group
1. Lower median PEFR: Indicates moderate improvement
The graph generated from our data in lung function.
Swimming Group 2. May still show beneficial effects, but less pronounced
1. Higher median PEFR: Indicates stronger lung function than swimming.
due to the aerobic, resistance nature of swimming. ¢ Nooverlap in interquartile ranges (box edges): Strong
2. Narrower spread (interquartile range): Suggests evidence of statistically significant difference between the
groups
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Outliers (dots beyond whiskers): Show individuals whose
PEFR significantly differs from the group trend, which can

Similarly
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happen due to individual fitness, technique, or pre-existing
conditions.

Comparison of Stress Levels Between Pranayama and Swimming
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Conclusion

The results demonstrates that swimming leads to a
significantly higher PEFR than Pranayama, suggesting that it
more effectively enhances lung power and airway capacity.
However, Pranayama still improves PEFR, likely through
controlled breathing and improved diaphragm use.
Significant difference has shown for RHR between groups
(P=0.0065), swimmers had lower RHR than pranayama
practitioners. This supports the idea that swimming builds
cardiovascular efficiency, while pranayama calms the
nervous system without major cardiac load.

The 1-10 stress level scale gives a practical insight into
participant’s emotional states. In our study, it clearly shows
that Pranayama has a stronger calming effect on the mind
than swimming, which is consistent with yogic science and
neurophysiological findings.

In our study, swimming clearly outperformed Pranayama in
improving VO2 Max, making it superior for cardiovascular
conditioning. While, swimming enhanced lung capacity more
than Pranayama, though both showed benefit swimming due
to physical exertion and breath resistance, and Pranayama
through controlled, mindful expansion of the lungs.

~12~

So In short, Swimming significantly improves cardiovascular
and respiratory performance, whereas Pranayama is highly
effective in reducing stress and enhancing autonomic
regulation. Integrating both practices could offer
comprehensive physical and psychological health benefits.
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