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Adults breathe, on average, 17,000 breaths each day at
around 12 breaths per minute. Many of these inhalations
and exhalations experienced throughout the day and
night, go completely unnoticed by the conscious mind.
For the majority of our lives, the respiratory centre at the
base of the brain called the medulla, controls breathing
subconsciously. This automatic breathing continues
during sleep and even when a person is unconscious.

You may only notice your breath when you catch yourself

‘holding your breath’ (this can occur for instance, if you are
working at the laptop for long periods of time) when you
may notice yourself ‘sighing’ or taking a ‘big breath in’.

Each and every breath we take can have a ripple affect on all of
the other systems of the body; these systems in turn can
influence how we breathe.

Children, who have smaller lungs, naturally

breathe at a faster pace and will take twice

as many breaths as adults throughout their
day.

Many children only become aware of their

breathing when they are engaged in some

form of ‘play’ with their breath. Many like to

hold their breath for fun and others like to use
their lungs and vocal cords in ways only
children can!

We can slightly influence our
digestive system, circulatory system
and endocrine system by changing
what we eat and how we exercise,
but the only physical system of the
body we can actually gain control
over is that of the respiratory
system.

“"No matter what you eat, how much you

exercise, how skinny or young or strong you
are, none of it matters if you’re not

breathing properly.” - James Nestor, Author,
Breath: The New Science of a Lost Art

We can tweak and control the
way we breathe whenever we
wish. We can lengthen our breath
rate during breathwork practices,
we can take in a little more air in
during public speaking for
instance, or we can hold our
breath to create subtle changes
in our physiology.
The way in which we breathe can
have a big impact on how we feel
on a physical, mental and
emotional level.

Deepening your awareness of the
anatomy and physiology of

breathing can help you recognise
and become more aware of

dysfunctional breathing in children
(and adults) and you will have a
deeper understanding of the

symptoms that occur when we are
not breathing well.

WHICH PARTS OF THE BODY
ARE USED DURING RESPIRATION?
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THE UPPER ZONE
•
•
•
•
•
•

Nasal cavity
Pharynx
Larynx
Trachea
Bronchioles
Alveoli

aka nose or nares
throat
voice box
windpipe
airways
air sacs
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THE MIDDLE ZONE

Within the thoracic and abdominal
cavity, lies the main respiratory
muscles including:
• Intercostal muscles (the small
muscles that knit the ribs together)
• Diaphragm
• Abdominal muscles

03 THE LOWER ZONE

Upper zone
Middle zone

Pelvic Diaphragm

Lower zone

If you imagine a bottle, the larynx, pharynx and trachea are the neck of the bottle ,
and the body of the bottle is the thoracic cavity, which houses the lungs and the
abdominal cavity. The diaphragm lays between these two cavities with the pelvic
diaphragm at the base, or the ‘punt’ (for any sommeliers who may be reading). All
of these work together to ensure optimal respiration, as well as to maintain and
modulate intra-thoracic and intra-abdominal pressure.

The diaphragm is the main respiratory muscle, contracting on each inhalation,
and is responsible for about 75% of the air that enters the lungs during natural
breathing.
The next most important respiratory muscles are the external intercostal
muscles. These muscles elevate the ribs, which creates an increase in the lateral
diameter of the chest cavity. Contraction of the external intercostal muscles is
responsible for about 25% of the air that enters the lungs during normal natural
breathing.

However, so often we find that these primary
muscles are under-used when breathing and
the accessory respiratory muscles do more of
the work resulting in a cycle of ‘overbreathing’. For example the shoulder and
upper back muscles can overwork in the
process of respiration causing stress and
tension in these areas.
The pelvic cavity and pelvic diaphragm is also
a key component within the respiratory
process. The pelvic diaphragm (some texts
refer to this as different to the pelvic floor) is
made up of three separate muscles and these
(should) descend and contract in unison with
the respiratory diaphragm.

Inspiration & Expiration
Breathing in (inspiration/inhalation) and breathing out
(expiration/exhalation) is controlled via nervous impulses from the
respiratory centre in the medulla and pons of the brain.
The respiratory centre sends impulses to the intercostal muscles and the
diaphragm and the stretch receptors (in the lungs) send impulses to the
respiratory centre in the brain, giving information about the lungs to
indicate when to inhale and exhale. There is a constant two-way
communication happening the entire time between the lungs and the brain.

What happens on an inhale?
1. External intercostal muscles contract
2. The ribs and sternum lift up and expand to the side
3. The width of thorax expands in all four directions – front
to back and side to side (it’s important to note the back of
the torso, both lower and upper, moves when breathing)
4. The diaphragm contracts and moves down, massaging
the digestive organs
5. The entire volume of the thorax increases so the lungs
expand to fill the entire thoracic cavity (n.b air pressure in
the alveoli is LESS that the atmospheric pressure so air is
forced in by the higher external atmospheric pressure).
The stretch receptors in the lungs then send impulses to
the respiratory centre of the brain to prepare for an
exhalation.

What happens on an exhale?

1. External intercostal muscles relax
2. Ribs and sternum move down and back to a neutral position
3. The thorax relaxes and decreases in volume front to back and side to
side
4. Diaphragm relaxes and moves back up to a neutral position
5. Air is forced out of the lungs as the pressure in the alveoli is more than
the atmospheric pressure
As the air exits the lungs, the stretch receptors are no longer stimulated
and therefore the impulse to the expiration area of the respiration centre
(in the brain stem) is inhibited. Only then will the respiratory centre trigger
the next inhalation.

A quick word on chemoreceptors
One way in which breathing is controlled is through feedback by
chemoreceptors. There are two kinds of chemoreceptors – arterial
chemoreceptors, which monitor and respond to changes in the partial
pressure of oxygen and carbon dioxide in the blood - and central
chemoreceptors in the brain, the respiratory centre, which respond to
fluctuations in the partial pressure of carbon dioxide in their immediate
environment.

Bar the mouth breathing, we love this video!

Where does the air we breathe go?

The air first enters the body via the nostrils.
Here the cooler air will be humidified and
cleaned (the cilia are the small hairs in the
nostrils will sweep away any dust and
pollution particles) so the air is in top
condition to enter the lungs. The nasal
cavity also plays an important role in nitric
oxide production, which has so many
fascinating benefits.

78.04% Nitrogen
13.6-16% Oxygen
4% - 5.3% Carbon Dioxide
1 % Argon & Others
Gases within the air we breathe

Nitric Oxide
“Nitric Oxide (NO) is produced in the nasal cavity and was
dubbed the ‘Molecule of the Year’ by American Association for
the Advancement of Science
in 1992.
It is an important neurotransmitter that relays information from
nerves to cells across a wide range of bodily functions, from
digestion to sexual excitement.
When produced in our system, this ‘magic molecule’ helps lower
blood pressure by widening the blood vessels, and other more
recent research suggest nitric oxide plays a role in memory and
learning. With regular practice of nasal breathing (and short
bouts of healthy breath holding with awareness) we can
regulate the production of nitric oxide, which can have such a
positive and immediate impact on our wellbeing.” - Breathe
Well Book

Where does the air then go?
The nasal cavity and the mouth meet at the pharynx (FAIR-inks) or
better known as throat, and this is at the back of the nose and
mouth. The pharynx transports both air and food and then this tube
divides into two – one for food (oesophagus) and the other is for air
(trachea). To stop the food travelling towards our ‘windpipe’ there is
a small ‘flappy’ doorway, a bit like a magic carpet, called the
epiglottis which covers the oesophagus when we swallow, denying
the entry of any solid matter entering the larynx.
We like to think of the larynx as the small ‘VIP room’ (Voice In
Person). The larynx or voice box is the top part of the ‘air-only’ pipe.
This ‘room’ houses our vocal cords. By controlling the volume of air,
these cords vibrate to make sounds; everything from whispering and
chatting to singing, crying and laughing all happens from the larynx.

Just below the larynx, lays the trachea, more
commonly known as our windpipe, which finishes
the air purifying task of cleaning fluids, dust and
pollution particles (the trachea also has tiny hairs
to sweep away any excess particles) so the lungs
can receive the cleanest air available.
As the trachea comes to its end (‘think track’) this
breathing ‘path’ then separates into two bronchi
(think ‘branches’) with one entering the left lung,
and the other entering the right lung where the
bronchi start to branch out into smaller tubes
called bronchioles (‘think holes’) which end in little
air bubbles called alveoli. It’s within the alveoli
where the oxygen exchange takes place.
This network from bronchi, bronchioles and bronchi
is known as the ‘bronchial tree.’

Gaseous Exchange
Once the air moves from the alveoli in the lungs to the blood stream, this is
called ‘Gaseous Exchange”. At the same time carbon dioxide passes from the
blood to the lungs and is expelled back into the air. This all happens in
between the alveoli and a huge network of tiny blood vessels called capillaries
which are located in the alveoli.
After absorbing oxygen, the blood leaves the lungs and is carried to the LEFT
side of heart, which pumps oxygen rich blood around your body via its
arteries.
Blood without oxygen returns through the veins, to the RIGHT side of the heart.
From there it is pumped to your lungs so that you can breathe out the carbon
dioxide and breathe in more oxygen.

Oxygen & carbon dioxide
In recent years, there has been an increase in research around breath practices and the
importance of carbon dioxide in the process of breathing well. Once seen as the bad guy of
respiration, as in the one we wanted to expel the most, recent research has revealed that
keeping the levels of CO2 balanced in the bloodstream is paramount for maintaining healthy
breathing and sees a rise in the efficiency of oxygen being distributed to the muscles and
tissues.
Carbon dioxide also performs a number of vital functions in the human body, including:
Off-loading of oxygen from the blood to be used by the cell
The dilation of the smooth muscle in the walls of the airways and blood vessels
The regulation of pH in the blood

“Maintaining a correct breathing volume ensures that the ideal amount of carbon dioxide remains in the
lungs, blood, tissues and cells.” Oxygen Advantage, Patrick McKeown

Medulla, Pons & Haemoglobin
Overall respiration is controlled by the respiratory centre in the brain stem in
response to CO2 levels. The medulla oblongata sets the basic rhythm of
breathing and the pons regulates the respiratory rate and will influence the
depth and length of respiration (the pons is definitely a breath coach!). If
CO2 levels increase, the respiratory centre is stimulated to increase the rate
and depth of breathing to allow normal levels to resume.
A protein called haemoglobin in the red blood cells plays an enormous roll in
the delivery of oxygen throughout the body. You could imagine that
haemoglobin is the body’s postal service for oxygen delivery to all of the
muscles, organs and cells. Oxygen will only be released in the presence of
carbon dioxide (you could imagine CO2 has to be there to open the door for
oxygen to be delivered by the ‘haemoglobin postman’) So, we need to
maintain the levels of blood CO2 for the overall functioning of the body.

Over and Under Breathing
Many adults and children tend to ‘over breathe’. Mouth breathing is very common
and using the accessory respiratory muscles (intercostal muscles, pectoralis major,
scalene muscles) to breathe can create fluctuating levels of carbon dioxide in the
body.

Over breathing ('hyper'ventilation) = Low CO2 is when we expel too much CO2 by
breathing too much and too hard, can lead to shortness of breath, fatigue, malaise,
headaches and sometimes nausea.
Under breathing ('hypo'ventilation) = Excess CO2 in the blood can
lead to Hypercapnia and can cause flushing,
dizziness, headaches, increase of blood pressure and
inability to think clearly.

A BOOM IN MOUTH BREATHING
Since the publication of journalist James Nestor’s insightful book 'Breath’, The New
Science of a Lost Art ', it has been further documented that up to 80 percent of us today
are breathing inadequately.
Twenty-five percent of us suffer from serious over breathing. Fifty percent snore on
occasion and about a quarter suffer from the chronic night time asphyxia known as sleep
apnea. Up to a half of us habitually take breath in through our mouths. The
consequences of this poor breathing can wreak havoc on our health.
Many healthy issues, including hypertension to neurological disorders, asthma and
metabolic diseases, can all be either exacerbated or sometimes even caused by poor
breathing habits.
Often these bad breathing habits can start in childhood.

Summary
Children, who have smaller lungs, naturally breathe at a faster pace and
will take twice as many breaths as adults throughout their day. Children
will breathe around 37,000 breaths a day.
Overall respiration is controlled by the respiratory centre in the brain stem
(medulla and pons) in response to CO2 levels.
Breathing is voluntary and involuntary and is the only physical system of
the body we can gain control over and bring our full awareness to.
Many adults and children have a tendency to ‘over breathe’. Mouth
breathing is very common and using the accessory respiratory muscles to
breathe can lead to fluctuating levels of carbon dioxide in the body.

Summary continues...
Oxygen is critical for proper metabolism on a cellular level, while carbon
dioxide is crucial for achieving adequate pH levels.

If carbon dioxide were to accumulate without proper disposal, the blood
becomes more acidic (lower pH), and cellular damage can happen.
School Breathe techniques to share and try:
Box Breathing - the breath hold will produce nitric oxide, lowering blood
pressure and boost circulation.

Mountain Breathe - the slow nasal breathing increases blood CO2 levels which
will allow for greater absorption of oxygen.

end of section...& breathe...
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