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	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

	Outpatients with COPD
	87
	8 s
	Marks et al, 1997

	Asthma
	55
	14 s
	Nannini et al, 2007
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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


All references are available on 
www.normalbreathing.com/ index-table3-normal.php
www.NormalBreathing.com


