
Bohr Effect & Breathwork Explained



What is the Bohr effect?
(Wikipedia): The Bohr effect is a phenomenon first described in 1904 by the Danish 

physiologist Christian Bohr. Hemoglobin's oxygen binding affinity (see 

oxygen–haemoglobin dissociation curve) is inversely related both to acidity and to the 

concentration of carbon dioxide.

[1]

My explanation: when the CO2 levels in our muscle and nerve tissue is too low, they 

stop taking up oxygen. CO2 is waste from our dissimilation but a certain level of CO2 

is essential because otherwise we get a deficiency of O2 in our muscle and nerve tissue. 

So what does that mean for breathing exercises?

https://en.wikipedia.org/wiki/Christian_Bohr
https://en.wikipedia.org/wiki/Hemoglobin
https://en.wikipedia.org/wiki/Oxygen%E2%80%93haemoglobin_dissociation_curve
https://en.wikipedia.org/wiki/Bohr_effect#cite_note-:2-1


Breathwork and the Bohr effect
Within breathwork there simply said 3 ways of changing your breath, with that almost 

immediately influencing your autonomic nervous system. These are:

1) Overbreathing, aka controlled hyperventilation

2) Breath hold

3) Slowing down the breath

Re 1) overbreathing. When we breathe more we get more O2 in and blow of more 

CO2. Does that mean that overbreathing is unhealthy, even dangerous?



Is deep breathing - overbreathing dangerous?
As with many things, something can be unhealthy if it is continuously and healthy 

when it is temporal. Think of:

- Inflammation. Chronic inflammation - very unhealthy and potentially the cause of 

many ugly illnesses. For example, sports gives short term inflammation. Long term 

medicine use gives chronic inflammation. 

- Acidity - alkalinity. Both chronic acidity and alkalinity is unhealthy. Temporarily 

being able to influence the acidity of your blood and muscle tissue is very healthy. 

- Deep breathing and overbreathing. Always overbreathing may activate the Bohr 

effect and will create a chronic lack of O2 in your muscle and nerve tissue. 

However (!) short term overbreathing and (!) breath holds temporarily activates 

the Bohr effect. This has a very interesting advantage: an optimal red blood cell 

count. 



The magic of deep breathing - breath hold techniques
Examples of deep breathing - breath hold techniques are:

- Wim Hof Method

- Tummo

- Soma Breathing

- TT my own (Tim’s Techniques) breathing technique

What happens from a physiological point of view?

Deep breathing phase: increasing your O2 level in your blood to 100%. Also you blow 

of >50% of your CO2. The Bohr effect kicks in and your muscles stop taking up O2. 

Breath hold phase: CO2 builds up in the muscles and at a certain moment, the Bohr 

effect stops being active, the O2 from the blood rushes into the muscles that have been 

deprived of O2. 



When does the Bohr effect kick in exactly? 
This was my big question. I spoke to many breathing instructors. Researched the 

internet and Youtube. Asked a few Doctor friends. Nobody knew. Then I asked Wim 

Hof. Finally somebody who could help me further. 

In Wim’s body,  after 1.5 minute deep breathing, as he said: “there is a dramatic drop in 

oxygen uptake in the muscles”. Measured in one of his hospital visits where he was 

tested because he is the super human The Iceman. In his breathing technique you take 

30 deep breaths, which is between 1.5 and 2.5 minutes of deep breathing. 

This could be different for everybody but we have a number! The Boht effect kicks in 

at about 1.5 minute of deep breathing.  



Physiology O2/CO2 - Blood/Muscles -> More Red Blood Cells
So this is what happens. Say we have only two phases: a deep breathing phase and a 

breath hold phase. 

Deep breathing phase. 

Blood: O2 up to 100% CO2 below 50%.

Muscles: (after 1.5 min): CO2 down and O2 down. 

Breath hold phase.

Blood: O2 dramatic drop to sometimes <30% saturation. EPO is produced. 

Muscles: CO2 normal and O2 up. 

In the end of the breath hold the kidneys recognize the drop in O2 in the blood (bold) 

and make the hormone Erythropoietin (EPO). EPO makes red blood cells in the red 

bone marrow.  



But too many red blood cells, isn’t that bad?
There is an autoimmune illness called Polycythaemia or erythrocytosis. In this case 

your body overproduces the creation of red blood cells and your blood becomes too 

thick. The symptoms of polycythaemia are caused by a sluggish flow of blood. Check 

symptoms here. 

Again I consulted Wim. “no danger of that!” The breathing optimizes your RBC, red 

blood cell count. So we don’t have to worry about too many red blood cells. 

Basically, this is also what Wim keeps on repeating, if we leave it up to our body we 

will l be ok. Deep breathing - breath hold techniques reset your adrenaline levels, 

release dopamine and sometimes give you energy, sometimes calmness, sometimes 

both at the same time. Paradox!

https://www.nhs.uk/conditions/polycythaemia/
https://www.nhs.uk/conditions/polycythaemia/


Connect with me
I hope this helped. Please contact me if you feel that this document is missing 

information. Just send me a whatsapp at +31626736170. Always learning. Thanks!

Tim

Subscribe to my youtube channel

Connect to my private FB group TT Tim’s Techniques 

Say Hi on social

https://www.linkedin.com/in/timvandervliet 

http://instagram.com/tim_vandervliet 

https://www.facebook.com/timvandervliet8 

https://www.youtube.com/c/timvandervliet?sub_confirmation=1
http://www.facebook.com/groups/timstechniques/
https://www.linkedin.com/in/timvandervliet
http://instagram.com/tim_vandervliet
https://www.facebook.com/timvandervliet8

