
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ACTIVE FORCES OF RESPIRATION 
Active, adj: requiring vigorous action or exertion 

(www.merriam-webster.com) 

 

 

“Singing” (exphiration or phonation) muscles: 

There are many more primary muscles for exp iration than primary muscles for inspiration.  They 

include the internal intercostals, all the abdominal muscles (rectus abdominus, internal and 

external obliques, and transverse abdominus) and quadratus lumborum, which is found in the lower 

back. The secondary muscles of expiration are the innermost intercostals, transverse thoracis, 

subcostals, latissimus dorsi, and pelvic girdle.
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   These muscles work together to create enough 

subglottic pressure to cause the vocal folds to vibrate.                                                               

 

“The passive forces of breathing 

are where it’s at!” 2                       

“Breathing in” (inspiration) muscles: 

There are two primary muscle groups for 

inspiration: the external intercostals and the 

diaphragm.  The intercostals lift and expand the 

ribcage, while the diaphragm descends and also 

increases the volume of the lungs.  Muscle action 

works with passive forces like Boyle’s law to draw 

air into the lungs.  Many other muscle groups 

support inspiration like the sternocleidomastoids, 

scalenes, pectoralis major and minor, subclavian, 

serratus anterior, trapezius, and levator scapulae.
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All of these secondary “players” help lift and 

expand the ribcage in one way or another.  

 

Why can we take a silent breath? 

Because of the relationship between active 

and passive forces!  By expanding the 

ribcage (active), the volume of the lungs is 

increased.  When the ribs expand and the 

diaphragm lowers, air automatically rushes 

into the lungs (passive).  This is Boyle’s law 

in action.  Quiet breathing is a natural 

reflex that requires very little effort and 

happens about 17 times per minute when 

the body is at rest. 
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Breath support is the maintenance of intrathoracic 

pressure through the active opposition between 

the inhalation and exhalation muscles.
1
 The active 

forces of breathing are muscular…… 

PASSIVE FORCES OF 

RESPIRATION 
Passive, adj: (1) : acted upon by an external 

agency (2) : receptive to outside 

impressions or influences (www.merriam-

webster.com)  

 
Elastic recoil and the Pressure Relaxation Curve 

3,4,6
 

The lungs naturally want to recoil.  They are like rubber 

balloons that want to deflate if not either held open by air 

from the inside or by their outside attachment to the 

ribcage.  Th is is called elastic recoil force, and the ratio of 

active muscle force to this elastic recoil force is known as 

the pressure relaxation curve.  When both the active 

muscle force and the elastic recoil force are equal the 

lungs are stationary.  In order to speak or sing, the 

expirat ion muscles need to activate because the passive 

recoil force o f the lungs alone cannot sustain enough air 

pressure to produce sound.  

The Plurae  The plurae are sacs made of two sheets of membrane that enclose 

the lungs.  The space between the inner and outer layers is filled with a fluid that 

has negative internal pressure.  This negative pressure essentially suctions the lungs 

to the inside of the ribcage, keeping the lungs from collapsing. 

Boyle’s Law 
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When the active forces of inspiration make the 

lungs bigger, the “container” that is the lungs 

has fewer air molecules in it than the 

surrounding atmosphere.  The “container” that 

is the atmosphere now has “too many” 

molecules in it compared to the lungs, and since 

air p ressure naturally wants to equalize itself, air 

will rush in to the lungs (from the higher 

pressure atmosphere to the lower pressure 

lungs) so that both containers have the same 

number of air molecules or air pressure.   

 

And don’t forget about the ribs . . . 

The ribs by their very nature want to 

expand and open.  They are made of 

bone after all!  Because they are 

attached to the plurae by natural 

forces of suction and then secondarily 

to the lungs that naturally want to 

recoil, they are held in place and 

simultaneously keep the lungs open.  

How’s that for passive force? 
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