y Minute N. pf Prevalenc AII_referencesor
Condition N . patie e click below for
nts | of CHV abstracts
Normal breathing 6 I/min - 0% Medical textbooks
Heart disease 15 (24) I/min| 22 100% Dimopoulou et al, 2001
Heart disease 16 (x2) I/min| 11 100% Johnson et al, 2000
Heart disease 12 (x3) I/min| 132 100% Fanfulla et al, 1998
Heart disease 15 (24) I/min| 55 100% Clark et al, 1997
Heart disease 13 (z4) I/min| 15 100% Banning et al, 1995
Heart disease 15 (z4) I/min | 88 100% Clark et al, 1995
Heart disease 14 (x2) I/min| 30 100% Buller et al, 1990
Heart disease 16 (£6) I/min| 20 100% Elborn et al, 1990
Pulm hypertens | 12 (¥2) I/min | 11 100% D'Alonzo et al, 1987
Cancer 12 (x2) I/min| 40 100% Travers et al, 2008
Diabetes 12-17 l/min | 26 100% Bottini et al, 2003
Diabetes 15 (£2) lImin| 45 100% Tantucci et al, 2001
Diabetes 12 (#2) /min| 8 100% Mancini et al, 1999
Diabetes 10-20 I/min | 28 100% Tantucci et al, 1997
Diabetes 13 (£2) /Imin| 20 100% Tantucci et al, 1996
Asthma 13 (x2) I/min| 16 100% Chalupa et al, 2004
Asthma 15 I/min 8 100% Johnson et al, 1995
Asthma 14 (£6) I/min| 39 100% Bowler et al, 1998
Asthma 13 (#4) IImin| 17 100% Kassabian et al, 1982
Asthma 12 I/min 101 100% McFadden et al, 1968
COPD 14 (x2) I/min| 12 100% Palange et al, 2001
COPD 12 (£2) I/min| 10 100% Sinderby et al, 2001
COPD 14 1/min 3 100% Stulbarg et al, 2001
Sleep apnoea 15 (x3) I/min| 20 100% Radwan et al, 2001
Liver cirrhosis 11-181/min | 24 100% Epstein et al, 1998
Hyperthyroidism | 15 (1) I/min| 42 100% Kahaly, 1998
Cystic fibrosis* 13 (x2) I/min| 10 100% Bell et al, 1996
Cystic fibrosis 11-14 I/min 6 100% Tepper et al, 1983
Epilepsy 13 I/min 12 100% Esquivel et al, 1991
CHV 13 (x2) I/min| 134 100% Han et al, 1997
Panic disorder 12 (#5) I/min| 12 100% Pain et al, 1991
Bipolar disorder | 11 (£2) I/min| 16 100% MacKinnon et al, 2007
Dystrophia myotonicg 16 (z4) I/min| 12 100% Clague et al, 1994

Table 1. Western scientific evidence about prevadef CHV
(chronic hyperventilation) in patients with varsochronic 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 84+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 61 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 Guijic et al, 2007

References for Table 2 (in the same order)
- Douglas NJ, White DP, Pickett CK, Weil JV, Zwili CW, Respiration during sleep in normal man, ko982

Nov; 37(11): p.840-844.

- Burki NK, Ventilatory effects of doxapram in cansus human subjects, Chest 1984 May; 85(5): p.600.
- Smits P, Schouten J, Thien T, Respiratory stimtuddfects of adenosine in man after caffeine amqaylline, Br J
Clin Pharmacol. 1987 Dec; 24(6): p.816-819.
- Fuller RW, Maxwell DL, Conradson TB, Dixon CM, Bees PJ, Circulatory and respiratory effects afise
adenosine in conscious man, Br J Clin Pharmacol B2§; 24(3): p.306-317.
- Tanaka Y, Morikawa T, Honda Y, An assessmentasfahfunctions in control of breathing, J of ApplyBiol 1988,

65 (4); p.1520-1524.

- Turley KR,McBride PJ, Wilmore LH, Resting metéiboate measured after subjects spent the nighbmae vs at a

clinic, Am J of Clin Nutr 1993, 58, p.141-144.
- Bengtsson J, Bengtsson A, Stenqvist O, Bengt3BoiEffects of hyperventilation on the inspirattryend-tidal
oxygen difference, British J of Anaesthesia 19%81;¥ 140-144.
- Sherman MS, Lang DM, Matityahu A, Campbell D, @pbylline improves measurements of respiratory meusc
efficiency, Chest 1996 Dec; 110(6): p. 437-414.
- Bell SC, Saunders MJ, Elborn JS, Shale DJ, Rgstirergy expenditure and oxygen cost of breatminatients
with cystic fibrosis, Thorax 1996 Feb; 51(2): 1281
- Parreira VF, Delguste P, Jounieaux V, Aubert GryiM, Rodenstein DO, Effectiveness of controlled a
spontaneous modes in nasal two-level positive presgentilation in awake and asleep normal suhjéftest 1997

Nov 5; 112(5): p.1267-1277.

- Mancini M, Filippelli M, Seghieri G, landelli Innocenti F, Duranti R, Scano G, Respiratory Muselaction and
Hypoxic Ventilatory Control in Patients With Typ®Ilabetes, Chest 1999; 115; p.1553-1562.
- Pinna GD, Maestri R, La Rovere MT, Gobbi E, Féaftr, Effect of paced breathing on ventilatory and

cardiovascular variability parameters during sherin investigations of autonomic function, Am J §ibj/Heart Circ

Physiol. 2006 Jan; 290(1): p.H424-433.
- Pathak A, Velez-Roa S, Xhaét O, Najem B, van dmB P, Dose-dependent effect of dobutamine on oheftax
activity in healthy volunteers, Br J Clin Pharma@i06 Sep; 62(3): p.272-279.

- Gujic M, Houssiere A, Xhaét O, Argacha JF, DerteMieNoseda A, Jespers P, Melot C, Naeije R, vaBatae P,
Does endothelin play a role in chemaoreception duaicute hypoxia in normal men? Chest 2007 May; 3)3p(1467.
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Table 3. Historical changes in minute ventilation
(or minute breathing rates) at rest for normal ecitsgj

Condition Minute Age N. of Reference
ventilation subjects
Normal breathing 6 I/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 6.91£0.9 - 100 Matheson et al, 195(
Normal subjects 9.1+4.5 3147 11 Kassabian et al, 198
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 9.242.5 3417 13 Radwan et al, 1995
Normal subjects 1514 28-34 12 Dahan et al, 1995
Normal subjects 1214 55110 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 3412 63 Meessen et a,. 199
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 3616 10 Tantucci et al, 1997
Normal subjects 12+1 6512 10 Epstein et al, 1996
Normal subjects 12+1 12-69 20 Bowler et al, 1998
Normal subjects 10+6 39+4 20 DelLorey et al, 1999
Normal seniors 12+4 703 14 Delorey et al, 1999
Normal elderly* 14+3 88+2 11 DelLorey 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 3048 69 Narkiewicz, 2006
Normal females 10+0.4 - 11 Ahuja et al, 2007
Normal subjects 12+2 6212 20 Travers et al, 2008
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References for Table 3 (in the same order)
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cognitive task, Experimental Physiology 2005 Ma¥%3): p.357-365.
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Table 4. Control Pause in normal and healthy people

Types of people N. of Control Reference
investigated subjects Pause, s
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 39s Flack, 1920
Pilots trained for scouts 15 42 s Flack, 1920
Min requir. for flying 34s Flack, 1920
Normal subjects 20 39s Schneider, 1930
Normal subjects 30 23 s Friedman, 1945
Normal subjects 7 44 s Ferris et al, 1946
Normal subjects 22 33s Mirsky et al, 1946
Aviation students 48 36s 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 33s 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 21s Asmudson & Stein, 1994
Normal subjects 30 36 s Taskar et al, 1995
Normal subjects 76 25 s McNally & Eke, 1996
Normal subjects 8 32s Sasse et al, 1996
Normal subjects 10 38s 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 38s Morooka et al, 2000
Normal subjects 6 30s Bosco et al, 2004
Normal subjects 19 30s Mitrouska et al, 2007
Healthy subjects 14 34s Andersson et al, 2009
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References for Table 4 (in the same order)
- Schneider, 1919, Observations were made in @18lished in Schneider, 1930, see below.
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- Schneider EC, Observation on holding the bre&th,J Physiol, 1930, 94, p. 464-470.
- Friedman M, Studies concerning the aetiology jpaithogenesis of neurocirculatory asthenia Ill. The
cardiovascular manifestations of neurocirculat@tpania, Am Heart J 1945; 30, p. 378-391.
- Ferris EB, Engel GL, Stevens CD, Webb J, Voluntaeathholding, Ill. The relation of the maximum
time of breathholding to the oxygen and carbon idexensions of arterial blood, with a note orclisical
and physiological significance, J Clin Invest 1926, 734-743.
- Mirsky I A, Lipman E, Grinker R R, Breath-holdinigne in anxiety state, Federat. proceed. 1946; 34.
- Karpovich PV, Breath holding as a test of physaalurance, Am J Physiol, 1947, 149: p. 720-723
- Rodbard S, Effect of oxygen, altitude and exeras breath-holding time, Am J Phys 1947,150: @. 14
- Stroud RC, Combined ventilatory and breath-h@dnaluation of sensitivity to respiratory gase&pp!
Physiol 1959, 14: p. 353-356.
- Kohn RM & Cutcher B, Breath-holding time in thereening for rehabilitation potential of cardiac
patients, Scand J Rehabil Med 1970; 2(2): p. 105-10
- Davidson JT, Whipp BJ, Wasserman K, Koyal SN, llarg R, Role of the carotid bodies in breath-
holding, New England Journal of Medicine 1974 Afddl 290(15): p. 819-822.
- Stanley NN, Cunningham EL, Altose MD, Kelsen $@yinson RS, Cherniack NS, Evaluation of breath
holding in hypercapnia as a simple test of respigathemosensitivity, Thorax 1975 Jun; 30(3): p/.33
- Gross PM, Whipp BJ, Davidson JT, Koyal SN, Wasser K, Role of carotid bodies in the heart rate
response to breath holding in man. J of Amer Ph{$i@6, 41 (3); p. 336-339.
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- Morrissey SC, Keohane K, Coote JH, The effedagtazolamide on breath holding at high altitude,
Postgrad Med J 1987, 63; p. 189-190
- Zandbergen J, Strahm M, Pols H, Griez EJ, Bréalting in panic disorder, Compar Psychiatry 1992
Jan-Feb; 33(1): p. 47-51.
- Asmundson GJ & Stein MB, Triggering the falsefscdtion alarm in panic disorder patients by using
voluntary breath-holding procedure, Am J Psychia894 Feb; 151(2): p. 264-266.
- Taskar V, Clayton N, Atkins M, Shaheen Z, StongWodcock A, Breath-holding time in normal
subjects, snorers, and sleep apnea patients, C¥@StApr; 107(4): p. 959-962.
- McNally RJ & Eke M, Anxiety sensitivity, suffodan fear, and breath-holding duration as predictdrs
response to carbon dioxide challenge, J AbnormRdyi996 Feb; 105(1): p. 146-149.
- Sasse SA, Berry RB, Nguyen TK, Light RW, Mahuit€, Arterial Blood Gas Changes During Breath-
holding From Functional Residual Capacity, Che§i619.10; p.958-964.
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pulmonary stretch receptors, Respir Physiol 1996; Wa3(3): p. 221-232.
- Marks B, Mitchell DG, Simelaro JP, Breath-holdimghealthy and pulmonary-compromised populations:
effects of hyperventilation and oxygen inspiratidagn Reson Imaging 1997 May-Jun; 7(3): p. 598-59
- Joshi LN, Joshi VD, Effect of forced breathingwamtilatory functions of the lung, J Postgrad M&@98
Jul-Sep; 44(3): p.67-69.
- Morooka H, Wakasugi Y, Shimamoto H, Shibata Onfkawa K, Hyperbaric Nitrogen Prolongs Breath-
Holding Time in Humans, Anesth Analg 2000; 91: 9.7%51.
- Bosco G, lonadi A, Data RG, Mortola JP, Volunthargath-holding in the morning and in the evening
Clinical Science (2004) 106, p. 347-352
- Mitrouska I, Tsoumakidou M, Prinianakis G, Miliemili J, Siafakas NM, Effect of voluntary respirgto
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Table 5. Control Pause in sick people

Condition N. of Control Reference
subjects | Pause, s
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 13s Kohn & Cutcher, 1970
Pulmonary emphysema 3 8s Kohn & Cutcher, 1970
Functional heart disease 13 5s Kohn & Cutcher, 1970
Asymptomatic asthmatics I 20s Davidson et al, 1974
Asthmatics with symptoms 13 11s Perez-Padilla et al, 1989
Panic attack 14 11s 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) I 8s Gay et al, 1994
12 heavy smokers 12 8s 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 23s Flume et al, 1996
Successful heart transplantation 8 28 s Flume et al, 1996
Outpatients with COPD 87 8s Marks et al, 1997
Asthma 55 14 s Nannini et al, 2007

References for Table 5 (in the same order)
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