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Finding Stillness through Apnea  
With Rebecca Coales 
 
1. Respiratory Science 101 (Western View) 

Breathing is a function of your autonomic nervous system i.e. you don’t need to be 
consciously aware of breathing for it to happen. The purpose of breathing is to 
exchange oxygen for carbon dioxide (at the alveoli) in the lungs so that oxygen can 
be used by cells to create energy. The carbon dioxide produced as a result is 
expelled with each exhale.  

Unfortunately, whilst we shouldn’t need any instruction in how to breathe, the way we 
live in the modern world (postures, habits etc.) means that many people breathe 
poorly. Thankfully we can take conscious control of our breath, which can lead to a 
host of health and wellbeing benefits. 

Biomechanics 

The diaphragm is the primary muscle of respiration, supported by the intercostal (rib) 
muscles as secondary. On an inhale the diaphragm contracts and descends, 
creating a vacuum into which air will rush, and relaxes back into position on the 
exhale, pushing the air back out. This is as it should be for each and every breath, 
not just a ‘deep’ breath. 

It’s important to teach proper breathing biomechanics to our students. The ability of 
the diaphragm to work effectively is governed by the position of the ribcage and 
spine. Try slumping in your seat and you’ll find it’s hard to breathe. When breathing 
restfully and naturally, the belly will move as a result of the diaphragm. It’s OK for the 
rib cage to move while breathing, however the movement should primarily be in the 
lower ribs, which externally rotate on the inhale, expanding out to the sides, and 
internally rotate on the exhale. Vertical movement of the chest, collar bones and 
shoulders should be avoided. 

Biochemistry 

We breathe in 21% oxygen in each breath; and exhale 16% - i.e. you don’t use all 
the oxygen you breathe in each breath. The saturation of oxygen in your blood is 
normally between 95 - 99%, even with normal, resting breath. It’s a myth that 
breathing deeply can increase the oxygen in your blood. 

Oxygen is carried in the blood in association with haemoglobin in red blood cells. 
Carbon dioxide is dissolved in the blood. What determines the delivery of oxygen to 
cells is actually carbon dioxide, not oxygen. CO2 is not just ‘a waste product’ – it 
helps oxygen reach our cells more effectively (see the Bohr Effect image), dilates the 
smooth muscles in the walls of our airways and blood vessels, thus improving 
circulation, and regulates blood pH.  

We affect our CO2 levels by how we breathe. If we over-breathe (too many or too 
deep breaths), CO2 is exhaled more than is necessary (known as hypocapnia) and 
ironically leaves the body under-oxygenated (due to poor delivery) and in an overly 
alkaline state. At first you feel dizzy, then experience muscle cramps (known as 
tetany) and if done to excess this can result in a psychedelic or anxiety response.  
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Breathing with the nose is preferable because the incoming air is warmed, 
moistened and cleaned. Nasal breathing also stimulates the production of nitric oxide 
which dilates the air passages to the lungs and in blood vessels, allowing better 
transport of oxygen. Nitric Oxide also has powerful antibacterial and antiviral 
properties so in this time of COVID-19 it serves to nose breathe as much as 
possible. 

Psychophysiological 

As noted above, breathing is controlled by the autonomic nervous system (ANS). 
The ANS consists of sympathetic and parasympathetic systems that control basic 
metabolism. You’ll know these as the ‘fight or flight’ alert system and ‘rest and digest’ 
relaxed system respectively. While we do not normally have to control the ANS, we 
can effect some changes such as heart rate, temperature and pH through the way 
we breathe. A recent study published in the Journal of Neuroscience showed that 
breathing rhythm also affects our mental function; in particular that nasal breathing 
enhances emotional recognition and memory recall [1].  

Hypoxia 

When the breath is held, the body exhibits a protective response (known as the 
Mammalian Dive Reflex) whereby heart rate slows, fresh red blood cells are 
released from the spleen and blood flow is prioritised to the organs. 

Hypoxia (low blood oxygen <90% spO2) triggers a positive stress response in the 
body, involving hypoxia inducible factors [HIF] which stimulate the production of new 
mitochondria and cellular cleansing to increase energy efficiency; and stimulate the 
production of erythropoietin (EPO) which results in higher haemoglobin levels. This 
allows the body to deliver oxygen through the body more effectively. Science is 
increasingly supporting the health benefits of intermittent breath holding for immune 
function [2] and regenerative processes via the mobilisation of stem cells [3].  

My interest in Intermittent Hypoxic Training (IHT) is the benefit to athletes where 
regular hypoxia induces improved blood oxygen-carrying capacity, high tolerance to 
carbon dioxide and reduced discomfort from lactic acid build-up [4]. 
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2. Breathing Science in Yoga 

Prana (known as vital or absolute energy) is present all around us, in particular the 
air. Prana is taken up by the nervous system, building strength and vitality. Every 
thought, act and movement uses this ‘nerve force’. Various pranayama (meaning to 
literally to ‘expand the breath’) exercises are used to help cleanse the energy system 
made up of nadis (or energy channels). 
 
Nasal breathing is favoured to the point of considering mouth breathing as 
‘disgusting’ and the cause of disease without the filtering action of the nose. Several 
cleansing rituals are described in classic yogic texts such as the sinus wash (jala 
neti), or threading string up through the nasal passages (sutra neti). 
 
At any one point in time, we breathe in and out of one nostril or the other; and this 
dominance switches every 90 minutes or so. Chandra (moon) breathing in/out of the 
left nostril tends to calm and encourage sleepiness, influencing the Ida energy flow. 
Surya (sun) breathing in/out of the right nostril tends to energise and awaken, 
influencing the Pingala energy flow. 
 
So in reflection whilst Western science looks at oxygen and the blood circulatory 
system, yoga theory focuses on energy and the nervous system. There is plenty of 
theory ‘overlap’ when we consider the effects on the nervous system however. For 
example, long-exhale breathing can lower the heart rate, through activation of the 
parasympathetic nervous system. Scientists have observed changes in electrical 
brain activity correlated with relative nostril dominance. Alternate nostril breathing 
has been found to reduce blood pressure while improving performance in a manual 
dexterity test and fine motor speed [5]. Brahmari (humming bee breath) was shown to 
increase theta brain wave activity, inducing feelings of bliss [6]. Conscious, deep 
breathing is commonly used during labour to help women manage their pain. Yogic 
science also links the breath to psychology, noting that by controlling your breath, 
you can control the fluctuations of the mind (chitta); 
 

“Chitta and prana are in constant association. Where there is chitta, there 
prana is focused, and where there is prana is there chitta focused. If breath 
prevails, then the desires are controlled, the senses are held in check and the 
mind is stilled”.  

From B.K.S Iyengar (Light on Pranayama)  

 
Retaining your breath, known in yoga as kumbhaka, stores and circulates prana 
within the body, cleanses the lungs, withdraws the senses and can create a state of 
inner quiet as thoughts and emotions subside like waves reducing to ripples on the 
water. Applying bandha (energy locks) at the same time helps to slow down the 
heart and metabolism. 
 
The kumbhaka developed during the Hatha Yoga period tends to include pranayama 
with the ratio 1:4:2 (inhale/hold/exhale), accompanied by bandha [7]. Iyengar makes a 
point that with kumbhaka we are not doing ‘re-tension’ of the breath - there should be 
no tension, only relaxation [8]. Classic yoga texts (such as the Hatha Yoga Pradipika) 
describe kumbhaka done intentionally as sahita, and breath-holding without prior in 
or exhale as kevala [9]. It’s worth noting that the ‘unconscious’ breath-holds we 
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habitually do when reading texts or emails is not kevala, as this is considered a 
blissful spiritual practice developed over many hours of practice and meditation! 
 

 

The key features of kumbhaka as a yoga practice are;  

 Breath hold at the end of an inhale (antara) or after a full exhale (bahya)* 

 Should be done with concentration (pratyahara), and develops further 
concentration for meditation 

 Should be practiced with bandha, with experience  

 Will often not reduce blood O2, but CO2 will be the reason the hold is stopped 
 
*this simplifies kumbhaka somewhat - the book Science of Pranayama describes over 50 different 
practices!  

 
3. Apnea/freediving  

Apnea (from the Greek apnoea) means absence of breath. It’s mostly associated 
with the sleep apnea disorder, but is also a sport. Clearly as a sport, apnea deviates 
considerably from the description of kumbhaka above as we hold our breath far 
longer than is considered comfortable, however the need to stay relaxed is the 
same. In fact it’s essential in order to be successful and enjoy freediving. Freedivers 
use respiratory science, both from a Western and Yoga point of view, to get the most 
out of their training and performances. 
 
The sport is divided into a number of disciplines;  

- Static apnea lying face down in a pool  
- Dynamic apnea swimming distance in a pool, with or without fins  
- Constant/variable weight to depth, with or without fins or pulling down a rope  
 
Training to hold your breath longer involves practising an effective breathe-up [10], 
final inhalation, being and staying relaxed and managing your thoughts. For diving to 
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depth the flexibility of the rib cage and diaphragm is beneficial. Pranayama, or 
variations of, feature in many freedivers’ regular training.  
 

 
 
a) Static Apnea; b) Dynamic apnea with a monofin; c) Constant weight with monofin (centre image by 

Daan Verhoeven) 
 

4. Commonalities between Freedive and Yoga Breathing and Breath Hold 
Techniques  

Relaxation Breath 
 

E.g. Inhale 5; exhale 10 
 

Exhale is twice the length of the inhale (known as visamavrtti or uneven ratio). Use 
ujjayi breathing to control and smooth the flow of breath. This helps to train glottis 
closing for longer breath retention. 
 
Benefits: slows heart rate, reduces blood pressure, muscles relax, stimulates vagal 
system (parasympathetic)  
 
Square (box) breathing  
 

E.g. Inhale 5; hold 5; exhale 10; hold 5  
 

Known as samavrtti in yoga. Use ujjayi breathing to control and smooth the flow of 
breath, and introduce bandha for retentions once comfortable.  
 
Benefits: reduced hart rate, reduced blood pressure, stimulates parasympathetic 
nervous system, increase alveolar gas exchange, increased body temperature, 
detox, relaxed muscles  
 
Alternate Nostril breathing  
 

Known as Nadi Sodhana in yoga. Used by two of the masters of freediving - Jaques 
Mayol and Umberto Pelizzari to achieve great depths. Recommended for increasing 
lung capacity. Breath holds or pauses can be practiced at the end of each breath (in 
or out) and also within a breath e.g. pausing during an inhale.  
 

Benefits: brings clarity and mental balance, breaks the link between emotions, 
sentiments and physiological response.  
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Extended Inhale 

The final inhale for freediving needs to be effective in storing the oxygen necessary 
to complete the dive, but not cause stress or strain that affects a diver’s state of 
relaxation. Many divers will use the three-part yoga breath; some topping up by 
gulping air in addition to a full lung (known as ‘packing’). Some yogis teach 9 and 10 
part breaths, with a focus on expanding the torso in 3D. For example Simon Borg-
Olivier demonstrates 1 minute breaths (with 30s or 60s inhales). 
 
Intermittent Hypoxic Training (IHT) 

Note that all the practices described above are unlikely to induce a state of low blood 
oxygen. In order for a retention to be hypoxic, blood oxygen should drop below 90% 
spO2, ideally to around 85%. This is peripheral oxygen (i.e.in your fingers).It’s 
important to remember that the brain and heart are well protected against hypoxia 
due to the ‘Dive Reflex’. 
 
Hypoxic practices are split into two categories; 

 Hypercapnic (normal breathing before the retention so that CO2 is high) 

 Hypocapnic (hyperventilation so that CO2 starts low) 
 
Hypocapnic hypoxic methods include the Wim Hof method and SOMA breathwork 
and have become popular for the altered states that can be achieved, not dissimilar 
to psychedelic drug experiences. The retentions can be long and deep (low spO2) 
because they are comfortable for longer. 
 
Hypercapnic hypoxia methods include Buteyko/Oxygen Advantage and techniques 
taught by Brian Mackenzie (Shift/Art of Breath). The retentions are more challenging 
because the urge to breathe comes sooner; are less likely to invoke a psychedelic 
sensation but are excellent for developing mental control and toughness. Freediving 
falls into this category as it is dangerous to dive with low CO2 levels due to an 
increased risk of blackout. The breakpoint of breath holding occurs when CO2 levels 
accumulate, not because of low O2, therefore a diver needs the CO2 detection level 
to end the dive before a blackout does (as shown in these diagrams below). 
 

 
 



Yoga Like Water – Yoga Teacher Training 2020 

 

Copyright 2020 – Rebecca Coales – Sport Restore Yoga 

It’s important to emphasise however that hyperventilation before dry breath-holding 
is not dangerous1, or ‘cheating’. When used with understanding and caution, a deep 
hypoxic meditation can be highly beneficial for mind and body. Hypoxic practices are 
best done sitting or lying down in case of blackout, because the biggest danger is 
from falling1. 
 
Yoga exercises commonly used in freediving 
 

Kapalabhati - ‘shining skull’ breath where inhalations are passive and exhales active, 
a bit like sneezing, and can be combined with kumbhaka at the end of each batch of 
breaths. The breath is energising and helps to clear the sinuses and nasal passages. 
It’s useful to cleanse (kriya) before asana practice or as a ‘warm-up’ for pranayama. I 
used this regularly as a morning practice during my deep diving ‘seasons’.  
 
Bhastrika – ‘bellows breath’ is a pranayama which is essentially hyperventilation, so 
can be used as described above in IHT, and/or with alternate nostril breathing to 
influence the nervous system. 
 
Uddiyana bandha - freediving to depth causes the lungs, diaphragm and to some 
extent the rib cage to move inwards in response to increasing water pressure. It’s 
helpful to practice manipulating the diaphragm to replicate this during dry activities 
such as asana and pranayama. Nauli (abdominal churning) is also practised by 
some. 
 
Kechari mudra - some divers experiment with tongue locks to help retain the breath 
and influence involuntary contractions.  
 

 
Preparing for competition – relaxation, withdrawal senses, steadying the mind (photos by Sean 

Peters) 
 

5. Apnea and Yoga Psychology  

Success in apnea is 50% mental, 50% physical. One must find a balance between 
intention, determination and pushing to reach your goal, and then letting go of all 
outcomes...it’s challenging!  
 
The trick to holding your breath is to minimize oxygen consumption, particularly by 
the brain, therefore a quiet mind and relaxed muscles are key to preparation.  
 
There is also an art to managing uncomfortable feelings such as the urge to breathe, 
competition nerves, intense training regimes. To help, we can use a range of 

                                            
1 Except for certain contra-indications such as pregnancy, stroke, epilepsy, heart conditions, 
pacemaker, severe respiratory disorders, severe anxiety or panic disorder, severe illness or infection 
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techniques including visualisation, NLP, body scan, rotation of consciousness (yoga 
nidra), tense/release, auto-suggestion relaxation, hypnosis. Again, many of the 
techniques are taken from yoga practice. Being successful at this can reap huge 
benefits in your day to day life too. This has close parallels to the higher yoga limbs; 
 
Pratyahara - withdrawal of the senses e.g. closing your eyes before and during a 
dive  
 
Dharana/Dhyana - regular practice helps you become ‘unconscious competent’ in a 
skill or technique. Following intense concentration on an activity, you may transcend 
thoughts on that movement; no effort, distractions, no clinging, and let your body do 
its job while the mind is still. It’s about allowing the dive to happen through you, 
letting go of control.  
 
Natalia Molchanova, one of the best female freedivers in the world but has 
unfortunately passed away, talked about using Attention Deconcentration to achieve 
an altered state of consciousness. This involves focusing attention on the periphery 
of a scene/image rather than the image itself. For example the surface of a TV 
screen rather than the images being shown, or the fuzziness around the edges. My 
experience of this is loosely focusing on the surface ripples and light in the pool 
before a big apnea swim.  
 
Umberto Pelizzari teaches Katabasis colour meditation where the student visualises 
each colour from red to white i.e. the rainbow, also coordinating with the chakra 
colours, and deepening the relaxation as this proceeds.  
 
A technique I used successfully was to visualise a walk around my flat opening and 
closing the drawers in each room; observing and sorting books and DVDs on 
shelves etc. Others like to focus on an internal sound (e.g. heartbeat), or external 
sound (e.g. water trickling at the pool-side, a boat motor, birds etc.) 
 

 
 

 

Key points to take away  

 Not all breath retention results in low oxygen 

 The key to breath-holding is relaxation, concentration and an effective 
breathing pattern. The mind will quieten as a result  

 How you set up the breath hold (i.e. internal or external kumbhaka 
/hyperventilating or not) is personal preference and will evolve from your 
own research and experiences 

 The challenge (and ultimate benefit) with Apnea is to relax whilst 
managing discomfort  

 Kumbhaka on the other hand should be practiced within the realm of 
comfort and relaxation only 

 Don’t ever practice breath-holding alone in the bath/pool as a result of this 
session!  

 



Yoga Like Water – Yoga Teacher Training 2020 

 

Copyright 2020 – Rebecca Coales – Sport Restore Yoga 

Glossary 

Some useful terms to become familiar with; 

 Hyperventilation – overbreathing, associated with sensation of dizziness 

 Hypoventilation – underbreathing, associated with sensation of ‘air hunger’ 

 Hypercapnia – high carbon dioxide 

 Hypocapnia – low carbon dioxide 

 Hypoxia – low oxygen 

 Bohr effect – the dissociation of oxygen from haemoglobin is affected by the 
presence of carbon dioxide therefore more oxygen can be released in a 
hypercapnic environment 

 Aerobic/anaerobic exercise – muscles exercising with/without sufficient 
oxygen 

 Lactic acid – created as a result of anaerobic exercise, associated with  a 
‘burning’ sensation and fatigue 
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Useful reading 

Just Breathe – Dan Brulé 
What is breathwork – The science and purpose of different breathwork techniqiues – 
Niraj Naik (Renegade Pharmacist)  
https://therenegadepharmacist.com/what-is-breathwork-breathwork-demystified-
science-purpose-different-breathwork-practices/ 
Breath – James Nestor 
Light on Pranayama – BKS Iyengar 
The Oxygen Advantage – Patrick McKeown 
Becoming the Iceman – Wim Hof 
Breatheology – Stig Severinsen 
Breathing techniques for freediving - Frederico Mano 
Manual of freediving - Umberto Pelizzari 
 
If you are interested in how to Teach Kumbhaka in more detail, join my Facebook 
group for yoga teachers and trainees. 
 
If you’re interested there are training courses for freediving available nationwide. 
Contact the British Freediving Association (BFA). 
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