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Condition 
Minute  

ventilation 

N. of  
patie
nts 

Prevalenc
e 

of CHV 

All references or  
click below for 

abstracts 
Normal breathing 6 l/min - 0 % Medical textbooks 

Heart disease 15 (±4) l/min 22 100% Dimopoulou et al, 2001 
Heart disease 16 (±2) l/min 11 100% Johnson et al, 2000 
Heart disease 12 (±3) l/min 132 100% Fanfulla et al, 1998 
Heart disease 15 (±4) l/min 55 100% Clark et al, 1997 
Heart disease 13 (±4) l/min 15 100% Banning et al, 1995 
Heart disease 15 (±4) l/min 88 100% Clark et al, 1995 
Heart disease 14 (±2) l/min 30 100% Buller et al, 1990 
Heart disease 16 (±6) l/min 20 100% Elborn et al, 1990 

Pulm hypertens 12 (±2) l/min 11 100% D'Alonzo et al, 1987 
Cancer 12 (±2) l/min 40 100% Travers et al, 2008 

Diabetes 12-17 l/min 26 100% Bottini et al, 2003 
Diabetes 15 (±2) l/min 45 100% Tantucci et al, 2001 
Diabetes 12 (±2) l/min 8 100% Mancini et al, 1999 
Diabetes 10-20 l/min 28 100% Tantucci et al, 1997 
Diabetes 13 (±2) l/min 20 100% Tantucci et al, 1996 
Asthma 13 (±2) l/min 16 100% Chalupa et al, 2004 
Asthma 15 l/min 8 100% Johnson et al, 1995 
Asthma 14 (±6) l/min 39 100% Bowler et al, 1998 
Asthma 13 (±4) l/min 17 100% Kassabian et al, 1982 
Asthma 12 l/min 101 100% McFadden et al, 1968 
COPD 14 (±2) l/min 12 100% Palange et al, 2001 
COPD 12 (±2) l/min 10 100% Sinderby et al, 2001 
COPD 14 l/min 3 100% Stulbarg et al, 2001 

Sleep apnoea 15 (±3) l/min 20 100% Radwan et al, 2001 
Liver cirrhosis 11-18 l/min 24 100% Epstein et al, 1998 

Hyperthyroidism 15 (±1) l/min 42 100% Kahaly, 1998 
Cystic fibrosis* 13 (±2) l/min 10 100% Bell et al, 1996 
Cystic fibrosis 11-14 l/min 6 100% Tepper et al, 1983 

Epilepsy 13 l/min 12 100% Esquivel et al, 1991 
CHV 13 (±2) l/min 134 100% Han et al, 1997 

Panic disorder 12 (±5) l/min 12 100% Pain et al, 1991 
Bipolar disorder 11 (±2) l/min 16 100% MacKinnon et al, 2007 

Dystrophia myotonica 16 (±4) l/min 12 100% Clague et al, 1994 
Table 1. Western scientific evidence about prevalence of CHV 

 (chronic hyperventilation) in patients with various chronic conditions 
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Table 2. Minute ventilation at rest  
in modern healthy subjects (14 medical studies) 

 

Condition Minute ventilation N. of  subjects Reference 
Healthy subjects 7.7 ± 0.3  19 Douglas et al, 1982 
Healthy males 8.4 ± 1.3  10 Burki, 1984 
Healthy males 6.3  10 Smits et al, 1987 
Healthy males 6.1±1.4  6 Fuller et al, 1987 

Healthy subjects 6.1± 0.9  9 Tanaka et al, 1988 
Healthy students 7.0 ± 1.0  10 Turley et al, 1993 
Healthy subjects 6.6 ± 0.6  10 Bengtsson et al, 1994 
Healthy subjects 7.0±1.2  12 Sherman et al, 1996 
Healthy subjects 7.0±1.2  10 Bell et al, 1996 
Healthy subjects 6 ± 1  7 Parreira et al, 1997 
Healthy subjects 7.0 ± 1.1  14 Mancini et al, 1999 
Healthy subjects 6.6 ± 1.1  40 Pinna et al, 2006 
Healthy subjects 6.7 ± 0.5  17 Pathak et al, 2006 
Healthy subjects 6.7 ± 0.3  14 Gujic et al, 2007 

 

References for Table 2 (in the same order) 
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- Burki NK, Ventilatory effects of doxapram in conscious human subjects, Chest 1984 May; 85(5): p.600. 
- Smits P, Schouten J, Thien T, Respiratory stimulant effects of adenosine in man after caffeine and enprofylline, Br J 
Clin Pharmacol. 1987 Dec; 24(6): p.816-819. 
- Fuller RW, Maxwell DL, Conradson TB, Dixon CM, Barnes PJ, Circulatory and respiratory effects of infused 
adenosine in conscious man, Br J Clin Pharmacol 1987 Sep; 24(3): p.306-317. 
- Tanaka Y, Morikawa T, Honda Y, An assessment of nasal functions in control of breathing, J of Appl Physiol 1988, 
65 (4); p.1520-1524. 
- Turley KR,McBride PJ, Wilmore LH,  Resting metabolic rate measured after subjects spent the night at home vs at a 
clinic, Am J of Clin Nutr 1993, 58, p.141-144.  
- Bengtsson J, Bengtsson A, Stenqvist O, Bengtsson JP, Effects of hyperventilation on the inspiratory to end-tidal 
oxygen difference, British J of Anaesthesia 1994; 73: p. 140-144.  
- Sherman MS, Lang DM, Matityahu A, Campbell D, Theophylline improves measurements of respiratory muscle 
efficiency, Chest 1996 Dec; 110(6): p. 437-414. 
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with cystic fibrosis, Thorax 1996 Feb; 51(2): 126-131. 
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Nov 5; 112(5): p.1267-1277.  
- Mancini M, Filippelli M, Seghieri G, Iandelli I, Innocenti F, Duranti R, Scano G, Respiratory Muscle Function and 
Hypoxic Ventilatory Control in Patients With Type I Diabetes, Chest 1999; 115; p.1553-1562. 
- Pinna GD, Maestri R, La Rovere MT, Gobbi E, Fanfulla F, Effect of paced breathing on ventilatory and 
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Table 3. Historical changes in minute ventilation  
(or minute breathing rates) at rest for normal subjects 

 
Condition Minute 

ventilation 
Age N. of 

subjects 
Reference 

Normal breathing 6 l/min 16 - Medical textbooks 
Normal subjects 4.9 - 5 Griffith et al, 1929 
Normal males 5.3±0.1 27-43 46 Shock et al, 1939 

Normal females 4.6±0.1 27-43 40 Shock et al, 1939 
Normal subjects 6.9±0.9 - 100 Matheson et al, 1950 
Normal subjects 9.1±4.5 31±7 11 Kassabian et al, 1982 
Normal subjects 8.1±2.1 42±14 11 D'Alonzo et al, 1987 
Normal subjects 6.3±2.2 - 12 Pain et al, 1988 
Normal males 13±3 40 (av.) 12 Clague et al, 1994 

Normal subjects 9.2±2.5 34±7 13 Radwan et al, 1995 
Normal subjects 15±4 28-34 12 Dahan et al, 1995 
Normal subjects 12±4 55±10 43 Clark et al, 1995 
Normal subjects 12±2 41±2 10 Tantucci et al, 1996 
Normal subjects* 11±3 53±11 24 Clark et al, 1997 
Normal subjects 8.1±0.4 34±2 63 Meessen et a,. 1997 
Normal females 9.9 20-28 23 Han et al, 1997 
Normal males 15 20-28 47 Han et al, 1997 

Normal females 10 29-60 42 Han et al, 1997 
Normal males 11 29-62 42 Han et al, 1997 

Normal subjects 13±3 36±6 10 Tantucci et al, 1997 
Normal subjects 12±1 65±2 10 Epstein et al, 1996 
Normal subjects 12±1 12-69 20 Bowler et al, 1998 
Normal subjects 10±6 39±4 20 DeLorey et al, 1999 
Normal seniors 12±4 70±3 14 DeLorey et al, 1999 
Normal elderly* 14±3 88±2 11 DeLorey et al, 1999 
Normal subjects 17±1 41±2 15 Tantucci et al, 2001 
Normal subjects 10±0.5 - 10 Bell et al, 2005 
Normal subjects 8.5±1.2 30±8 69 Narkiewicz, 2006 
Normal females 10±0.4 - 11 Ahuja et al, 2007 
Normal subjects 12±2 62±2 20 Travers et al, 2008 
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Table 4. Control Pause in normal and healthy people  
  

Types of people  
investigated 

N. of 
subjects 

Control  
Pause, s 

Reference 

US aviators 319 41 s Schneider, 1919 
Fit instructors 22 46 s Flack, 1920 

Home defence pilots 24 49 s Flack, 1920 
British candidates 23 47 s Flack, 1920 

US candidates 7 45 s Flack, 1920 
Delivery pilots 27 39 s Flack, 1920 

Pilots trained for scouts 15 42 s Flack, 1920 
Min requir. for flying  34 s Flack, 1920 

Normal subjects 20 39 s Schneider, 1930 
Normal subjects 30 23 s Friedman, 1945 
Normal subjects 7 44 s Ferris et al, 1946 
Normal subjects 22 33 s Mirsky et al, 1946 
Aviation students 48 36 s Karpovich, 1947 
Normal subjects 80 28 s Rodbard, 1947 
Normal subjects 3 41 s Stroud, 1959 
Normal subjects 16 16 s Kohn & Cutcher, 1970 
Normal subjects 6 28 s Davidson et al, 1974 
Normal subjects 16 22 s Stanley et al, 1975 
Normal subjects 7 29 s Gross et al, 1976 
Normal subjects 6 36 s Bartlett, 1977 
Normal subjects 9 33 s Mukhtar et al, 1986 
Normal subjects 20 36 s Morrissey et al, 1987 
Normal subjects 14 25 s Zandbergen et al, 1992 
Normal subjects 26 21 s Asmudson & Stein, 1994 
Normal subjects 30 36 s Taskar et al, 1995 
Normal subjects 76 25 s McNally & Eke, 1996 
Normal subjects 8 32 s Sasse et al, 1996 
Normal subjects 10 38 s Flume et al, 1996 
Normal subjects 31 29 s Marks et al, 1997 
Normal males 36 29 s Joshi et al, 1998 

Normal females 33 23 s Joshi et al, 1998 
Healthy subjects 20 38 s Morooka et al, 2000 
Normal subjects 6 30 s Bosco et al, 2004 
Normal subjects 19 30 s Mitrouska et al, 2007 
Healthy subjects 14 34 s Andersson et al, 2009 
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Table 5. Control Pause in sick people  
Condition N. of  

subjects 
Control  
Pause, s 

Reference 

Hypertension 95 12 s Ayman et al, 1939 
Neurocirculatory asthenia 54 16 s Friedman, 1945 

Anxiety states 62 20 s Mirsky et al, 1946 
Class 1 heart patients 16 16 s Kohn & Cutcher, 1970 

Class 2 and 3 heart patients 53 13 s Kohn & Cutcher, 1970 
Pulmonary emphysema 3 8 s Kohn & Cutcher, 1970 
Functional heart disease 13 5 s Kohn & Cutcher, 1970 

Asymptomatic asthmatics 7 20 s Davidson et al, 1974 
Asthmatics with symptoms 13 11 s Perez-Padilla et al, 1989 

Panic attack 14 11 s Zandbergen et al, 1992 
Anxiety disorders 14 16 s Zandbergen et al, 1992 

Outpatients 25 17 s Gay et al, 1994 
Inpatients 25 10 s Gay et al, 1994 

COPD or CHF (congenital heart failure) 7 8 s Gay et al, 1994 
12 heavy smokers 12 8 s Gay et al, 1994 

Panic disorder 23 16 s Asmudson & Stein, 1994 
Obstructive sleep apnoea syndrome 30 20 s Taskar et al, 1995 

Successful lung transplantation 9 23 s Flume et al, 1996 
Successful heart transplantation 8 28 s Flume et al, 1996 

Outpatients with COPD 87 8 s Marks et al, 1997 
Asthma 55 14 s Nannini et al, 2007 
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