Foundations:
The Science of CO2 Tolerance

What CO2 Tolerance Actually Measures

Carbon dioxide tolerance testing measures your body's ability to tolerate
CO2 buildup without triggering the urge to breathe. This isn't about oxygen
levels—it's about your chemoreceptors' sensitivity to CO2 and your nervous
system's response to that buildup.

The test specifically measures the carbonic acid-bicarbonate buffer system
and reflects how efficiently your body manages CO2 levels. Higher
tolerance indicates better respiratory efficiency, improved autonomic
nervous system health, and enhanced overall breathing function.




The Bohr Effect Connection

The Bohr Effect explains why CO2 tolerance matters so much for health and
performance. Carbon dioxide actually helps release oxygen from your blood
to your tissues. When you have good CO2 tolerance, your body becomes
more efficient at oxygen delivery to cells, organs, and tissues.

This means higher CO2 tolerance directly correlates with better
cardiovascular health, improved circulation, and enhanced cellular function.
lt's not just about breathing—it's about how effectively your entire system
operates.
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Fig 1. Changes in carbon dioxide (CO2) are associated with shifts in hemoglobin’s oxygen affinity. Increases in CO2
decrease hemoglobin saturation, while decreases in CO2 increase hemoglobin saturation. Source:
www.medmastery.com




Why Standard Fithess Doesn't
Equal Breathing Efficiency

This is one of the most important concepts for facilitators to understand. You'll
work with marathon runners who can barely hold their breath for 10 seconds
and sedentary individuals who easily reach 25+ seconds. Fithess and CO2
tolerance are completely different metrics.

Many athletes develop dysfunctional breathing patterns through intense
training, chronic mouth breathing, and stress. Their cardiovascular system
may be strong, but their respiratory efficiency is compromised. This is why
CO2 tolerance testing provides information that fithess assessments miss
entirely.

The Complete Testing Protocol

Pre-Test Preparation

Timing matters significantly for accurate results. Test when clients are calm,
ideally before meals, and at the same time of day for consistency. Stress,
caffeine, recent food intake, and time of day all affect scores.

Have clients sit comfortably with good posture. Explain that this measures
CO2 tolerance, not how long they can hold their breath in desperation. The
goal is to stop at the first urge to breathe, not to push through discomfort.




Step-by-Step Testing Process

Baseline Breathing (2-3 minutes)

1 Have the client breathe normally through their nose for 2-3
minutes to establish a calm baseline. This isn't preparation time—
it's essential for accurate measurement.

Normal Breath

2 Instruct them to take a normal inhale (not deep) followed by a
normal exhale. Emphasize "normal"—most people instinctively
take a deep breath, which skews results.

The Hold

3 After the normal exhale, have them pinch their nose and hold.
Start timing immediately. Watch for the first sign of breathing
urge—usually a slight involuntary movement or tension.

Recording

4 Stop timing at the first urge to breathe, not when they're
desperate for air. Record the time in seconds. Have them breathe
normally immediately after.

€ Common Testing Mistakes

Taking a deep breath before the hold
this artificially inflates scores.

Holding until desperation rather than stopping at the first urge
compromise the accuracy of the assessment.

Some clients will try to "cheat" by hyperventilating first or taking multiple deep
breaths. Explain that this defeats the purpose and gives false information about
their actual tolerance.




Understanding the Score Ranges

0-10 Seconds:
Low CO2
Tolerance

10-20 Seconds:
Average
Population
Range

This range indicates significant breathing
dysfunction and high chemoreceptor sensitivity.
These clients often experience anxiety, poor
sleep, and frequent breathlessness during
normal activities. They're also more likely to have
intense reactions during breathwork sessions.

For facilitators, this score suggests starting with
gentle regulation techniques rather than
activation breathwork. These clients need
foundational nervous system stability before
attempting intense breathing patterns.

This represents typical CO2 tolerance for the
general population. While "average," it still
indicates room for significant improvement.
These clients can usually handle moderate
breathwork intensity but may struggle with
sustained activation patterns.

This is your baseline for most new clients. They
have functional breathing but haven't optimized
their respiratory efficiency. Steady improvement
is very achievabile in this range.




20-30 Seconds:
Good
Tolerance

30+ Seconds:
Excellent to
Elite Level

This range indicates good respiratory health and
nervous system regulation. These clients typically
handle breathwork sessions well and can engage
with more intense activation patterns safely.

However, don't assume high fitness if someone
scores in this range—they may simply have
naturally good breathing patterns or previous
breathwork experience.

This represents optimized respiratory function
and excellent CO2 tolerance. These clients can
handle the most intense breathwork sessions and
often experience profound states more easily.

Interestingly, some people naturally score in this
range despite no formal training, while others
achieve it through consistent practice.




Factors Affecting CO2 Tolerance

|= Factors That Lower Tolerance

\8 74 Prolonged stress creates shallow, rapid breathing patterns
,[A\\ that reduce CO2 tolerance over time. Stress hormones
Chronic also increase chemoreceptor sensitivity, making the urge
Stress to breathe stronger with less CO2 buildup.
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Sleep deprivation disrupts respiratory control centers
and nervous system regulation. Clients with chronic
sleep issues almost always have compromised CO2

Poor Sleep
Quality tolerance.
. This is one of the biggest factors. Chronic mouth
7 breathing bypasses nasal filtration and warming,
Mouth leading to hyperventilation patterns and reduced CO2
Breathing tolerance.
i —
9 i a@ﬁ Both substances affect nervous system regulation and
= ' breathing patterns. Regular consumption typically
Caffeineand .. ¢|ates with lower tolerance scores.
Alcohol
2%;%% Clients with anxiety disorders often develop
",“‘,‘z hyperventilation patterns that significantly reduce CO2
Anxietyand  tolerance. This creates a cycle where low tolerance

Panic History

increases anxiety symptoms.




1][ Factors That Improve Tolerance

Nasal Breathing

Consistent nasal breathing is the foundation for improving CO2
tolerance. The nose naturally regulates breathing rate and
maintains optimal CO2 levels.

Regular Breathwork Practice
Any form of conscious breathing practice gradually improves
tolerance, with CO2-specific training showing the fastest results.

Stress Management
Addressing chronic stress through meditation, therapy, or lifestyle

changes directly improves respiratory function.

Quality Sleep
Improving sleep hygiene and addressing sleep disorders has

dramatic effects on CO2 tolerance within weeks.



