Breath

The Wind in Your Sails
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The dictionary states that life is “the quality that distinguishes a vital and functional being from a dead body.”  One of the most critical physiological functions in sustaining life is respiration.  The human respiratory system functions using muscles and the circulatory system, not only to distribute oxygen and nutrients throughout the body, but also to remove toxins and waste.  Thus, breath is life, and the diaphragm, residing in the center of our body, is the primary muscle used to fulfill that breath, that life.  

Ideal functioning in respiration provides the platform for the potential of an optimally functioning life.  If the breath is impaired in any way, the body will function sub-optimally.  Impaired breathing taxes the body’s ability to balance the levels of the muscular and cellular metabolic waste as well as the oxygen-to-carbon dioxide gases transfers in the tissues.  It diminishes the ability to live fully

Breath starts at the tip of the nose.  As you inhale, you can feel the air pass the tip of the nose before entering the airways (trachea and bronchi).  As air travels down into the lungs, you can feel your ribcage expand as the lungs begin to fill with air.  This is where the magic takes place.  Oxygen is absorbed through the inner surface (alveoli) of the lungs.  This is a huge contact area; it is said that if you were to spread the lungs out flat, they would cover the surface of an entire football field.  The oxygen molecules are absorbed into the blood stream, which then transports them to the cells of the body.  The cells themselves “breathe in” the oxygen, and “breathe out” carbon dioxide, which is then transported back to the lungs via the bloodstream and expelled.  

The diaphragm, the primary respiratory muscle, is located in the base of the ribcage.  Visualize it as an open parachute whose edges are attached to the inner realm of the lowest part of the ribcage and whose top is up in the ribcage, forming a concave dome.  When you inhale, the diaphragm contracts, pulling downward and lessening its concavity. Because of how the lungs attach to the diaphragm, this action expands the lungs, pulling in air and filling the lungs.  When you exhale, the diaphragm releases its contraction and the air escapes the lungs passively.   Ideally, breathing should be effortless.  The out-breath creates a vacuum that attracts the next in-breath.  Thus, the diaphragm “works” in normal inspiration and it relaxes passively in normal exhalation. 

In normal inspiration, when the diaphragm contracts and pulls air into the lungs, it pushes down on the organs.  This creates an intra-abdominal pressure that both lengthens the abdominal muscles and opens the abdominal balloon in all directions.  The spine is in the way and doesn’t give very much movement, so the in-breath exerts pressure downward into the pelvis and to the pelvic floor.  This is why, when you inhale, you can feel your pelvic floor move downward.  When the muscles of the pelvic floor are locked short, the breath is forced into whatever space it can find that has the least resistance.  Pelvic floor tightness and abdominal wall tightness are usually found together.  The rectus abdominus dives downward under the rest of the abdominal tissues to attach to the pubic crest, following a facial line connecting it to the pelvic floor. In efficient breathing there is a constant interplay of the diaphragm, the illiopsoas, and the abdominal muscles.  The abdominal muscles shorten when you exhale to stabilize and help the internal organs push back up.  You can experience this to a greater extent in forced exhalation if you purse your lips and breathe forcefully through them.  The abdominal muscles and pelvic floor contract to push the air out of the lungs, nudging the organs upward toward the diaphragm, which is now relaxed. 

With forced inhalation, the intercostals, the muscles between the ribs, contract and increase the size of the thoracic cavity, lifting it and expanding the ribcage.  The whole ribcage (and the entire trunk, for that matter) moves together with the breath.  Even the skin “breathes” in its own way of nutrient absorption, waste excretion, and respiration. With inhalation, the intra-abdominal pressure lengthens the spine, and with exhalation, the opposite happens.  During exhalation though, the body moves toward the axial line, bringing about core stability. 

As you move, your breath varies.  Variations in breath also result from muscular imbalances.  For example, if you have an imbalance in the musculature, like a tighter psoas or quadratus lumbarum on one side compared to the other, one breath may be slightly more restricted than the next when you walk.  If you were to take a step forward with one foot, stop and take a breath, then take another step forward with the other foot and take another breath, you may be able to perceive the very subtle difference of the contraction of the diaphragm lobes and the intercostals.  Because of the contra lateral movement, the intercostals would be in either a favorable or an unfavorable contraction, which would make alternate breaths different.

Normal respiratory patterns are easily altered by such physical things as: position and functionality of the lungs, contraction of the diaphragm, or contraction of other surrounding musculature.  Try to breathe in different positions to evaluate this.  Lean backwards as if to do a backbend and breathe.  You will feel a release in the tension in the muscles supporting the spine, and a stretch in the chest and abdominal muscles.  As you inhale, your diaphragm drops, enjoying more space to move easily.  Then do the same folding forward in a forward bend.  See how the breath changes due to the your new position.  Now you will feel more broadness in your back and your breath will fill your back body more than the abdominal cavity or the upper chest.   Also try breathing in doing a side bend or in twisting the torso, and observe the differences in your breathing pattern and depth.  All movements change the breath and create some kind of inefficiency or change in it.  

Psychological factors can also impede the breath.  We slouch when we are depressed or hear unhappy news, and the compression of the front trunk and the expansion of the back forces abnormal respiration.  This depression pattern allows the belly to remain relatively static while the shoulders and chest take on most of the burden of inhalation.  The diaphragm hardly moves at all.  In-breaths are small and short, and out-breaths sound like a sigh.  It is also usual for this person to sigh a lot in attempts to get more air because the chest is so tight.  Think of how your breath responds when you are excited compared to your breath when you lounge around watching TV or having dinner.  Psychological issues, body alignment, and breathing are all interconnected. The nervous system is attuned to the breath as well.  For example, when you feel the “flight or flight” response to a situation, the sympathetic nervous system is called into action.  The breath stays mostly in the upper chest cavity, in the upper ribs and neck, and the shoulders most likely rise when you inhale. In a similar fashion, when you are lounging around or getting a "foofy" massage, your parasympathetic nervous system triggers more relaxed breath, one that comes from the lower abdomen.

Other factors that can restrict the breath include diseases or disorders of the respiratory system affecting the ability to breathe.  For example, in asthmatics, the smooth muscle tissue around the small passageways of the lungs (trachealis) is overly abundant and tight.  In an attack, this trachealis muscle tissue contracts, resulting in the afflicted person’s difficulty in breathing, particularly in exhaling, which is normally a passive part of breathing, as I have previously stated.  The asthma sufferer feels as if he is suffocating because he has to actively force air out of his lungs.  There are also disorders of fetal and infant development that can affect normal respiration.  Hyaline membrane disease is found mainly in premature infants.  It is characterized by the missing pulmonary surfactant, which the alveolar cells of the lungs normally produce at about the twenty- fourth week of development; the baby’s lung development is imperfect because of it.  The surfactant brings about a lowering of the tension on the surface of the air to alveolar interface, allowing the lungs to expand without collapse.  Both of these lung afflictions may show up in abnormal body posture, and by extension, in respiration, in a number of ways.  One is the lessening of the anterior to posterior dimension of the sternum to the spine.  In this situation, the transversus thoracis muscle, which is on the underside of the sternum, may be tight and can only be rehabilitated through indirect methods.  Another result might be that the sufferer’s thoracic curvature of the spine becomes exaggerated or their chest becomes sunken. 

The affect of emotions on our normal inspiration and expiration is hugely significant.  Abnormal respiration (and abnormal use of respiratory muscles) can happen with trauma of many types.  Simply living in the Western “superficial” culture has its effect.  Think of the classic Type A personality, running around a busy city, fighting traffic, frantically working and never relaxed.  He is constantly wound up like a top.  Think about the effect such a lifestyle has on his breathing. The breath associated with this personality is called chest breathing or paradoxical breathing.  It is where the abdomen is pulled in, and the breath is pulled high into the chest.  The lift of the abdomen prevents the diaphragm from descending completely to inhale.  This forces the air higher into the chest.  It is associated with the shoulders moving up and down upon the cycle of breath.  Chest breathers usually experience a high state of anxiety and exude anticipation.  They are looked at as being nervous about immediate life concerns but it goes far deeper into sources of low self esteem, feelings of inadequacy and deep seated fears.  Hypertension and heart disease are also correlated to chest breathing.  This type of breathing will also impact the blood flow back to the heart.  This physical tension is directly connected to his emotional state.  The body and the breath are one, and they are a mirror of the emotions (or is it that the emotions are the mirror?).  Think about what we consider our ideal healthy body type: rippling muscles, cut six pack abs.  We all want them, right?  Because of that desire, psychologically we train ourselves to hold the gut in even if we don’t have one to hold in, or, in the case of someone that does have one, to train the abdominal muscles to be so tight that the muscles don’t give any slack to the breath. Overly tight abdominals do not allow for the axial movement of the breath move downward with the contraction of the diaphragm.  The body then moves the breath upward instead, lifting the arms, moving the breath laterally into the side ribs and recruiting the neck muscles and shoulder girdle to do so.   

The breath will go to and with the path of least resistance.  Any tension in the structure will push the breath into other areas or shorten the breath as a whole.  If the abdomen is too tight, the diaphragm will not be able to increase pressure downward without causing the shoulders to lift, and without recruiting the help of the scalenes, which normally are not directly involved in respiration.  In the end, a relaxed body, free of tension, will create the fullest and most balanced breath, and will promote and support a balanced life.

