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methods in modeling, simulation, etc
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Many diseases associated w/decrease HRV
Å Poonet al, Decrease of cardiac chaos in congestive heart failure, Nature, 1997.

Å Carney et al, Depression, heart rate variability, and acute myocardial 
infarction, Circulation, 2001.

Å Malpaset al, Heart-rate variability and cardiac autonomic function in 
diabetes, Diabetes, 1990.

Å Pontetet al, Heart rate variability as early marker of multiple organ 
dysfunctionsyndrome in septicpatients, Journal of critical care, 2003.

Å Tateishiet al, Depressed heart rate variability is associated with high IL-6 
blood level and decline in the blood pressure in septicpatients, Shock, 2007.

Å Roche et al, Depressed heart rate variability is associated with high IL-6 blood 
level and decline in the blood pressure in septicpatients, Circulation, 1999.

Å Kleigeret al, Decreased heart rate variability and its association with 
increased mortality after acute myocardial infarction, Am Journal of  
Cardiology, 1987.

Å Liao et al, Age, race, and sex differences in autonomic cardiac function 
measured by spectral analysis of heart rate variability, Am Journal of 
Cardiology, 1995.
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Why?

ÅProximal cause: Autonomic nervous system

ÅBalance between sympathetic and para-
sympathetic

ÅDeeper why: evolution and physiology
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The left side of the equation represents the change in  

volume in the alveolar compartment, 

which is calculated by multiplying the fixed effective volume  

with the change in concentration . 

The right side of the equation describes the net volume 

changes in terms of the net change in fraction of oxygen in 

inhaled and exhaled air (here we assume inhaled and 

exhaled volumes are the same), and the net change in the 

arterial and venous blood  contents.
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The left hand side of the equation represents the 

change in  content across the tissue compartment.

The right hand side of the equation describes the 

net volume changes in terms of the metabolic 

consumption and its supply described by the net 

change in the arterial and venous oxygen.
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At low watts and HR, high 

BP is not an issue, so 

only metabolism matters. 
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