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Pranayama in Patanjali’s Yoga Sutras

1.34
The mind is also calmed by regulating the 
breath, particularly attending to exhalation 
and the natural stilling of breath that 
comes from such practice.

http://www.swamij.com/pdf/yogasutrasinterpretive.pdf

http://www.swamij.com/pdf/yogasutrasinterpretive.pdf






Long Slow Deep Breathing
3-Part Breath, Ocean Breath, Abdominal / Belly Breathing

Altered Ratio Slow Breathing
1:2 Inhale:Exhale

Specific Nostril Breathing
Alternate Nostril Breathing, Uninostril Breathing

Cooling Breath
Beak Breath, Curled Tongue

Segmented Breathing
Lion's Breath
Fast/Forceful Breathing

Kapalabhati, Bhastrika, Breath of Fire
Slow Breathing with Sound

Humming, OM Chanting

Yogic Breath Practices - Pranayama



https://www.handspringpublishing.com/product/principles-practice-yoga-health-care/

https://www.handspringpublishing.com/product/principles-practice-yoga-health-care/


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5382821/?report=printable

“Pranayama is known since ancient times to relieve stress and stabilize 
autonomic function of the body. It is easy to learn, practice and follow in 
our daily life.”
“Different types of pranayama techniques were shown to produce 
different effects…”

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5382821/?report=printable


https://www.sciencedirect.com/science/article/pii/S0975947617303224

https://www.sciencedirect.com/science/article/pii/S0975947617303224


https://www.frontiersin.org/articles/10.3389/fnhum.2018.00353/pdf

“The main effects of slow breathing techniques cover 
autonomic and central nervous systems activities as 
well as the psychological status.”

https://www.frontiersin.org/articles/10.3389/fnhum.2018.00353/pdf


From: Training to yoga respiration selectively increases respiratory sensation in healthy 
man. Villien F, Yu M, Barthélémy P, Jammes Y, Respiratory Physiology and Neurobiology, 
146:85-96, 2005.

Conditioning of Slow Yogic Breathing

“…[yoga respiration 
training] induced long-
lasting modifications of 
the ventilatory pattern 
with a significant 
lengthening of expiratory 
duration and a modest 
tidal volume increase.”



Respiratory Sinus Arrhythmia

From: The impact of deep breathing and alternate nostril breathing on heart rate 
variability: a human physiology laboratory. Levin CJ, Swoap SJ. Advances in Physiology 
Education 43:270-276, 2019.

https://journals.physiology.org/doi/full/10.1152/advan.00019.2019

https://journals.physiology.org/doi/full/10.1152/advan.00019.2019


From:  The impact of deep breathing and alternate nostril breathing on heart rate 
variability: a human physiology laboratory. Levin CJ, Swoap SJ. Advances in Physiology 
Education 43:270-276, 2019.

Heart Rate 
Variability 

and 
Respiratory 

Rate

https://journals.physiology.org/doi/full/10.1152/advan.00019.2019

https://journals.physiology.org/doi/full/10.1152/advan.00019.2019


Pranayama and Autonomic Deactivation

From:  Abdominal breathing increases tear secretion in healthy women, Sano K, 
Kawashima M, Ikeura K, Arita R, Tsubota K, Ocular Surface, 13:82-7, 2015.



Slow Breathing on Stress

From:  How breathing can help you make better decisions: Two studies on the effects of 
breathing patterns on heart rate variability and decision-making in business cases. De 
Couck M, Caers R, Musch L, Fliegauf J, Giangreco A, Gidron Y, International Journal of 
Psychophysiology, 139:1-9, 2019.



From: Breathing above the brain stem: volitional control and attentional modulation in 
humans, Herrero JL, Khuvis S, Yeagle E, Cerf M, Mehta AD, Journal of Neurophysiology, 
119:145–159, 2018

Caudal Medial Frontal 
Cortex

Breathing and Control of Attention



Effects of Pranayama
l Increases in physiological pulmonary function

l Improvement in respiratory efficiency

l Increase in heart rate variability

l Changes in chemoreflex characteristics

l Reduction in oxygen consumption

l Reduction in oxidative stress levels

l Regulation of psychophysiological arousal

l Regulation of blood pressure

l Regulation of psychological state

l Pain regulation



Alternate Nostril Breathing
in Hatha Yoga Pradipika

Chapter 2
7. Sitting in the Padmasana posture the Yogi should fill in the air through the

left nostril (closing the right one); and, keeping it confined according to
one's ability, it should be expelled slowly through the [right nostril].

8. Then, drawing in the air through the [right nostril] slowly, the belly should
be filled, and after performing [breath retention] as before, it should be
expelled slowly through the [left nostril].

9. Inhaling thus through the one, through which it was expelled, and having
restrained it there, till possible, it should be exhaled through the other,
slowly and not forcibly.

http://www.swamij.com/hatha-yoga-pradipika.htm

http://www.swamij.com/hatha-yoga-pradipika.htm


Nasal Cycle

From:  Is the nasal cycle an artifact? The role of asymmetrical postures, Haight JS, Cole 
P, Laryngoscope, 99:538-41, 1989.



Ultradian Rhythmicity and Laterality

From:  Lateralized rhythms of the central and autonomic nervous systems, Shannahoff-
Khalsa D, International Journal of Psychophysiology, 11:225-51, 1991.



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8752782/pdf/41598_2021_Article_4461.pdf

“Airflow through the left-and-right nostrils is said to be entrained by an 
endogenous nasal cycle paced by both poles of the hypothalamus. Yogic 
practices suggest, and scientific evidence demonstrates, that right-nostril 
breathing is involved with relatively higher sympathetic activity (arousal states), 
while left-nostril breathing is associated with a relatively more parasympathetic 
activity (stress alleviating state).”
“These preliminary findings may stimulate further research in the area…”

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8752782/pdf/41598_2021_Article_4461.pdf


From:  The impact of deep breathing and alternate nostril breathing on heart rate 
variability: a human physiology laboratory. Levin CJ, Swoap SJ. Advances in Physiology 
Education 43:270-276, 2019.

Controlling for Respiratory Rate

https://journals.physiology.org/doi/full/10.1152/advan.00019.2019

https://journals.physiology.org/doi/full/10.1152/advan.00019.2019


https://www.yogaalliance.org/About_Yoga/Scientific_Research_on_Yoga

https://www.yogaalliance.org/About_Yoga/Scientific_Research_on_Yoga



