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Extrinsic

Stress 
1) Physical – running
2) Mental – work deadline
3) Emotional - worries
4) Medical – viral 

infection, low BP 
(orthostasis) 

5) Sleep deficit
6) Intoxication

Causes of heart rate variation



Causes of heart rate variation

Intrinsic periodic rhythms

1) Respiratory Sinus Arrhythmia (RSA)
2) Baroreceptor reflexes
3) Thermoregulation
4) Neuroendocrine
5) Circadian 
6) Other  - seasonal
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Ways to calculate HRV

1. Time Domain 

2. Frequency Domain

3. Non-Linear Methods





Working out 
RMSSD

(time domain 
analysis)



• >13,943 ECGs from 5 population studies in Netherlands
• Across all age ranges







Women Men

RMSSD median values



HRV  is an indicator of illness
Onset of Covid @ 1850m 
(French Alps)
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HRV  is an indicator of illness
Onset of Covid @ 1850m 
(French Alps)

D4 admitted to hospital

Gradual recovery after 7 days



How is HRV controlled? 



Top down control of HRV Top Down Approach
1. Mindfulness
2. Purposeful living
3. Meditation
4. “Present” moment
5. Positive emotions

i. Equanimity
ii. Compassion
iii. Gratitude
iv. Forgiveness



Bottom up HRV control
Bottom up control
1. Cold
2. Exercise (acute vs 

chronic)
3. Eating well
4. Restful and 

adequate sleep
5. Being in nature
6. Flow states
7. Breathing



Control of HRV – an individual affair
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Control of HRV – an individual affair

Combining your own bottom up and top down approaches 
will allow you to achieve your best “HRV”



Frequency domain analysis of HRV 





Bottom up HRV control
Bottom up control
1. Cold
2. Exercise (acute vs 

chronic)
3. Eating well
4. Restful and 

adequate sleep
5. Being in nature
6. Flow states
7. Breathing



Breathing is the most rapid and effective “bottom 
up” approach to increase HRV and achieved 
coherence in a moment

i. Diaphragmatically - ie belly breathing!



Babies just “know” how to use 
their diaphragm



Breathing is the most rapid and effective “bottom 
up” approach to increase HRV and achieve 
coherence in a moment

i. Diaphragmatically
ii. Rhythmically
iii. Evenly
iv. Slowly
v. Nasally (inbreath), various techniques (out)
vi. Through the heart – i.e. adding in “top down” ie. 

With gratitude/compassion etc





Bottom Up HRV control
1. Cold
2. Exercise (acute vs 

chronic)
3. Eating well
4. Restful and 

adequate sleep
5. Being in nature
6. Flow states
7. Breathing

1. Mindfulness
2. Purposeful living
3. Meditation
4. “Present” moment
5. Positive emotions

i. Equanimity
ii. Compassion
iii. Gratitude
iv. Forgiveness

Top Down HRV control
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