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Pelvic Floor, TVA
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Auxiliary muscles
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BILO ET AL., 2012; RUSSO ET AL., 2017

Breathing Mechanics



10 Yoga Medicine®

•  •  
 

 »
 »

•  

• 

•  
 »  
 

 »  

 »

 »  
 »

 

 »  
 »
 »  

• 
• 
• 

• 
•  

• 

 »  
 »  
 »



11Pranayama

• 
• 
• 
• 

• 
• 
• 
• 



12 Yoga Medicine®

 

•  

 

•  
 

•  

•  
 

  

•  
•   

• 

•  •  

 »  

• 
• 
• 
•  

• 

 



13Pranayama

 

• 
• 

• 
• 
• 

•  
 

•  

APPLICATION

  

  

  

R

•  

•  

•  
 

 

•  



14 Yoga Medicine®

• 
•  

 
• 
• 

  

 • 
•  

 • 

 
 
 

•  

•  

•  
• 

 »  

 »  

 »   

  



15Pranayama

• 
• 

 »  

 »
 »   

  

•  

• 
 »  

 »



16 Yoga Medicine®

• 
•  

•  

• 
•  

 

APPLICATION

 
 

•  

•  

 

 

APPLICATION

 
  



17Pranayama

•  

•  
 

•  

APPLICATION

  
 

 

• 
• 

•  
•  

• 
• 
• 

• 
• 

  

•  
 

•  

• 



18 Yoga Medicine®

• 
•  

• 

 

  

APPLICATION

 
 



19Pranayama

•  

•  

• 

• 
•  

• 

 

• 
•  

 

• 
• 

• 
• 
• 
•  

• 

   

 



20 Yoga Medicine®

•  

•  

•  

• 
•  

•  

• 
• 

• 
• 

•  

• 
• 



21Pranayama

APPLICATION

 

 
 

• 
•  
• 
• 



22 Yoga Medicine®

• 
•  

•  

•  

•  
•  

 »
 »  

• 
 »   

GARGAGLIONI ET AL., 2019



23Pranayama

•   • 

 

   

APPLICATION

•  
• 
• 

• 
• 

• 
• 
• 

• 
• 

•  
 

• 

• 
 »  
 »
 »
 »
 »



24 Yoga Medicine®

•  

• 

 

 

 

•  

•  

 • 
• 

 • 
• 

  

•  

• 
 »

 »  

 »
• 

 »  

• 
 »  

• 
 »  

•  
 »
 »  

 
 



25Pranayama

  

• 
• 

•  

• 

• 

• 

How to start teaching pranayama

• Repetition 
• Time of day
• Position 

Progression: 

• Duration 
• Retention 
• Bandhas 
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Pranayama Foundations
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Retention (Kumbhaka)

• In its essence, pranayama is Kumbhaka
• Retention magnifies the effects of that phase of 

breath

• CO2 increases
• Increased CO2 tolerance
• Increasing CO2 levels (hypercapnia) →  

vasodilation→ increased cerebral blood flow

• Do not force
• Should not cause tension, red face/eyes, or 

irritation
• Maintain lift of spine throughout

Antara kumbhaka (inhale retention or puraka 
kumbhaka)

• Traditionally to increase energy, confidence, 
endurance, capacity for work, improve 
depression, increase BP

• Not for uncontrolled high BP, pregnant, or 
cardiac disorders

Bahya kumbhaka (exhale suspension or rechaka 
kumbhaka

• Increased parasympathetic activation, 
traditionally for nervous tension, muscular 
tension, high BP

• Extended not for low BP

Both

• Not for heart issues, history of heart attack or 
stroke, aneurysm of the aorta or in the brain, 
arrhythmia or tachycardia, cancer, kidney 
disease, sick, or poor lung function.
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WHAT RESEARCH SUGGESTS RIGHT NOW

Neurocognition • Cognitive ability ↑ (working memory; reaction time ↓, accuracy ↑)

Cardiovascular 
system

• HR, BP ↓
• Slowing or breath, RSA ↑ → parasympathetic tone ↑

Cerebral blood flow • Cerebral blood flow velocity (correlated w cerebral blood flow) ↓
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Unilateral nostril breathing
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BHAVANI ET AL., 2014; DEEPESHWAR & BUDHI, 2022; MARSHALL ET AL., 2014; NIAZI ET AL, 2022 ; RAGHURAJ & TELLES,  2008; STASSEN ET AL., 2021
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