Asthma management — looking to the past

Breathing exercises as taught by respiratory physiotherapists were a central part of asthma
strategies prior to the 1980s. With the advent of more effective asthma drugs at that time there was
a trend toward pharmacologic centred management and breathing exercises went out of favour.

While the breathing exercises recommended at that time may have conferred some benefit, there
was an emphasis placed on big volume breathing, which can exacerbate asthma symptoms and may
explain why these exercises are no longer prescribed. *

This report aims to re-establish a role for breathing assessment and retraining as an adjunct in the
management of asthma and other respiratory disorders. The primary goal of breathing retraining in
this context is to normalise each aspect of the breathing pattern (rate, rhythm, volume, mechanics
and use of the nose), for all situations (awake, asleep, at rest, during eating, speech and exercise).

The specific goal of breathing retraining is to achieve physiologically normal breathing. *

Physiologically normal breathing

There is wide variation in what is quoted today as a normal respiration rate with up to 20 breaths
per minute accepted as normal. For example, one contemporary medical text gives 12 to 20 breaths
per minute for the typical respiratory rate for a healthy adult at rest. > Another gives normal resting
breathing rates between 10 and 14 breaths per minute.® However, the established physiological
norm for adult respiration rate is 8 to 12 breaths per minute.

Generally accepted criteria for physiologically normal breathing at rest, when sleeping and up to
moderate levels of physical exertion are:

e Rate: 8-12 breaths per minute for an adult (higher for children).’

e Minute volume: 4-6 litres of air per minute with an average tidal volume of 500 ml.

e Mechanics: Diaphragmatic — 80 per cent of breathing effort at rest should be diaphragmatic
with minimal engagement of upper chest and accessory breathing muscles.

e Rhythm: Rhythmic, smooth and regular.

e Sound: Inaudible.

e Route: Nasal for inhalation and exhalation — Air flows in through the nose, where it is warmed,
filtered and humidified before being drawn into the lungs.

Sources for physiologically normal breathing. > ®”’ 2
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Typical baseline breathing pattern in asthma

There is a substantial body of evidence that dysfunctional breathing patterns including chronic
hyperventilation (over-breathing) are characteristic of baseline breathing in people with asthma.
Hyperventilation is a mechanism that is often overlooked in asthma. It has been suggested that
hypocapnia is the rule in asthma until respiratory failure sets in. ° In the first trial of the Buteyko
method of breathing retraining for asthma in the western world the average minute volume of
participants identified with asthma was 14 litres. > Hyperventilation, whether spontaneous or
exercise induced, is known to cause asthma. ° 10112

Hyperventilation as referred to here is a pattern of over-breathing, where the depth and rate are in
excess of metabolic needs of the body at that time. *

Hyperventilation as a possible mechanism for asthma

Loss of carbon dioxide through hyperventilation can trigger bronchoconstriction. > 1 *°

Loss of carbon dioxide through hyperventilation can trigger mast cell degranulation and histamine
16 17 18 19

production.
In a study of 101 asthmatic patients during acute attacks of bronchospasm hypoxia was observed in
91 subjects and 73 showed hypocapnia and respiratory alkalosis. Carbon dioxide retention was
found in 11 patients but only at extreme degrees of obstruction. *°

Despite the lack of published literature, it is logical to surmise that over-breathing could potentially
trigger asthma in susceptible individuals by delivery of excess allergens and germs and by
dehydration of airways resulting in excess mucus production. Mouth breathing and excessive
breathing volume also override normal nasal filtration and humidification of inhaled air contributing
to airway trauma and possible inflammation.

A role for breathing retraining in prevention and management of asthma

Published studies show that breathing retraining can help reduce both the symptoms of asthma and

the need for both bronchodilator and inhaled corticosteroid medications, ° 2% 22 23 24 25 26 272829 30 31 32

33343536

While the mechanisms of breathing training in asthma are unclear, there is evidence that
biochemical, biomechanical and psychophysiological aspects of dysfunctional breathing can all
potentially impact on asthma symptoms and breathing control. Aggravation of respiratory and non-
respiratory symptoms can occur due to hyperventilation, inefficient and aberrant breathing patterns
as well as cognitive and emotional factors. >’ Ongoing research has demonstrated measurable and
sustained improvements in asthma control and lung function coinciding with increased end-tidal CO,
as measured by capnometry. * This ongoing research and the increasing use of capnometry assisted
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breath work may help to further establish the validity of the CO, hypothesis outcomes for breathing
training in asthma.

The 2016 edition of the Scottish Intercollegiate Guidelines Network (SIGN 153) in the 2016 British
Guideline on the Management of Asthma states: “Behavioural programmes centred on breathing
exercises and dysfunctional breathing reduction techniques (including physiotherapist-delivered
breathing programmes such as the Papworth method, and the Buteyko method) can improve
asthma symptoms, quality of life and reduce bronchodilator requirement in adults with asthma,
although have little effect on lung function.

These techniques involve instruction by a trained therapist in exercises to reduce respiratory rate
and minute volume and to promote nasal, diaphragmatic breathing. Trials that include more than
five hours of intervention appeared more likely to be effective. They can help patients’ experience
of their condition and quality of life although do not affect lung function or airway inflammation.
They should ideally be provided as part of integrated medical care.

“Breathing exercise programmes (including physiotherapist-taught methods) can be offered to
people with asthma as an adjuvant to pharmacological treatment to improve quality of life and

reduce symptoms.” *°

About the Buteyko Institute Method (BIM) of breathing retraining

The Buteyko Institute Method (BIM) of breathing retraining is a health education program taught by
a certified instructor. Clients attend a minimum of five 60-90-minute breathing training sessions
where they learn breathing awareness and are taught breathing exercises appropriate for their
condition.

Breathing exercises are tailored to the individual after an initial breathing assessment. Dysfunctional
breathing patterns include mouth breathing, upper chest breathing, absence or restriction of
diaphragm breathing, hyperventilation (chronic over-breathing), erratic or irregular breathing, and
poor posture.

An assessment may include capnography and pulse oximetry. A capnometer measures the
concentration of carbon dioxide in exhaled air expressed as EtCO’. A pulse oximeter measures the
oxygen saturation in peripheral blood, expressed as SpO”. For most people, a measurement of CO?
in exhaled air (EtCO?) allows a close approximation of its concentration in arterial blood, expressed
as PaCO”. Combined, the two measurements of oxygen and carbon dioxide help provide a
comprehensive picture of breathing behaviour.

The program is designed to assist people to improve the way they breathe. It consists of a series of
lectures and practical training sessions including breathing exercises.
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The breathing exercises have two purposes:

1. Clients are taught specific breathing exercises to help relieve symptoms associated with
breathing-related conditions including but not limited to: asthma, bronchitis, COPD, chronic
cough, hay fever, sinusitis, nasal congestion, sleep apnoea and anxiety/panic attacks.

2. The breathing exercises need to be practised daily for a minimum of six weeks. The aim is to
normalise each aspect of the breathing pattern (rate, rhythm, volume, mechanics, use of the
nose), for all situations (awake, asleep, at rest, during eating, speech and exercise).

Clients attend further breathing assessments at intervals during the programme.

The specific goal of breathing retraining is to achieve physiologically normal breathing. As a client’s
breathing improves and to achieve this goal it may be helpful to review prescribed COPD/asthma
medications with the client’s GP.

Clients are instructed not to make any changes to prescription medications without first consulting
their prescribing doctor/specialist.

On successful completion of the programme and reduction in symptoms the frequency of daily
breathing exercises can be reduced or stopped altogether. However, life-long awareness of the
concepts is recommended for results to be sustained.

In summary

Breathing retraining techniques can be applied in helping in the relief of acute asthma symptoms as
well as long term management and prevention of asthma. Breathing retraining is complementary to
standard medical treatment of asthma.

Call to action

That screening for mouth breathing, upper chest breathing, over-breathing, irregular breathing and
other signs and symptoms indicative of breathing pattern dysfunction be included as part of routine
health/medical assessment in general practice.

That comprehensive breathing retraining services be made widely available in the public health
sector throughout New Zealand.

Prepared by Glenn White updated 9" August 2018
Director of Buteyko Breathing Clinics

Practitioner Trainer of the Buteyko Institute of Breathing and Health
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http://www.buteykobreathing.nz/
http://www.buteyko.info/

References

! Thompson, B. Asthma and your Child. Pegasus Press 1963, 1967, 1968.

2 Adapted from: Graham, T. Relief from Snoring and Sleep Apnoea. Penguin Aus., 2012,
Chapter 10, p 80

* Ganong WF. Review of Medical Physiology. 24 ed. 2012 p. 619. ISBN 0071780033.

* Chaitow L, Bradley D, Gilbert C. Multidisciplinary Approaches to Breathing Pattern Disorders.
Harcourt 2002.

> Ganong WF. Review of Medical Physiology. 6th ed Lange Medical Publications 1973.
®Vander A, Sherman J, Luciana D. Human Physiology 5" ed. McGraw Hill, New York 1990.

’ Tortora GJ and Grabowski SR. Principles of Anatomy and Physiology 8" ed. Harper Collins College
publishers 1996 P.728.

& Anderson Price S and McCarty Wilson L. Physiology of Disease Process 4™ ed. Mosby Year Book Inc
1992;.

% Clarke PS, Gibson JR. Asthma hyperventilation and emotion. Aust Fam Physician 1980 Oct;
9(10):715-9.

% Tobin, MJ et al. Breathing Patterns, 2. Diseased Subjects. Chest, 1983; 84:287-294.

" Hormbrey, J et al. CO2 response & patterns of breathing in patients with symptomatic
hyperventilation. European Respiratory Journal, 1988; 1: 846-852.

2 Bowler et al. Buteyko breathing techniques in asthma: a blinded randomized controlled trial. MJA,
Dec 7-21 1998 169 (11-12).

B Sterling, GM. The Mechanism of Bronchoconstriction due to hypocapnia in man. Clin Sci, 1968, vol
34, pp 277-285.

% van den Elshout, FJJ, van Herwaarden, CLA, Folgering, HTM Effects of hypercapnia and
hypocapnia on respiratory resistance in normal and asthmatic subjects. Thorax, 1991, vol 46, pp
28-32.

> Donnelly P. Exercise induced asthma: the protective role of CO2 during swimming. Lancet 1991;
337,179-180.

'® Strider JW. Masterson CG, Durham PL. Allergy. 2011; 66 341-350.

Breathing assessment and retraining in asthma 5



7 Coakley RJ et al. Journal of Leukocyte Biology. 2002; 71:603-610.
'8 Baroody FM et al. Allergy Asthma Proc 32:206-212, 2011.
¥ Durham PL, Strider J, Valluri A. Journal of Allergy and Clinical Immunology. February 2009.

** McFadden E R., Lyons HA. N EnglJ Med. 1968; 278:1027-1032

21 Opat A.J., Cohen M.M., Bailey M.J., Abramson M.J. Journal of Asthma. 2000; 37(7):557-64.

2 McHugh, P, Aitcheson, F, Duncan, B and Houghton, F. Buteyko Breathing Technique for asthma: an
effective intervention. New Zealand Medical Journal 12 December 2003 Vol. 116 No 1187.

> McHugh, P, Aitcheson, F, Duncan, B and Houghton, F. Buteyko breathing technique and asthma in
children: a case series. New Zealand Medical Journal. 19 May 2006, Vol. 119 No 1234.

**Slader, C.A, Reddel, H.K, Spencer, L.M, Belousova, E.G, Armour, C.L, Bosnic-Anticevich, S. Z, Thien,
F.C. K, Jenkins, C.R. Double blind randomised controlled trial of two different breathing techniques
in the management of asthma. Thorax 2006; 61:651-656.

2> Cowie, R.L, Conley, D.P, Underwood, M.F, Reader P. G, A randomised controlled trial of the
Buteyko technique as an adjunct to conventional management of asthma. Respiratory Medicine.
May 2008 Vol. 102, Issue 5, Pages 726-732.

?® Courtney R, Cohen M. Investigating the claims of Konstantin Buteyko, MD., PhD.: the relationship
of breath-hold times to end tidal CO2 and other proposed measures of dysfunctional breathing.
Journal of Alternative Complementary Medicine 2008; 14: 115-23.

%7 Austin et al. Buteyko Breathing Technique Reduces Hyperventilation Induced Hypocapnoea and
Dyspnoea after Exercise in Asthma. American Journal of Respiratory and Critical Care Medicine.
2009; 179: A3409.

?® Burgess et al. Systematic review of the effectiveness of breathing retraining in asthma
management. Expert Review. Respiratory Medicine 2011 5 (6), 789-807

*® Hassan et al. Effect of Buteyko breathing technique on patients with bronchial asthma. Egyptian
Journal of Chest Diseases and Tuberculosis 2012, 61, 235-241.

%% Ravinder et al. A Study of effects of Buteyko Breathing Technique on Asthmatic Patients. Indian
Journal of Physiotherapy and Occupational Therapy 2012 6(2), 224-228.

3! Adelola O.A, Oosthuiven J.C, Fenton J.E. Role of Buteyko breathing technique in asthmatics with
nasal symptoms. Clinical Otolaryngology 2013 April, 38(2):190-191.

Breathing assessment and retraining in asthma 6



32 7ahra Mohamed Hassan, Nermine Mounir Riad, Fatma Hassan Ahmed. Effect of Buteyko
breathing technique on patients with bronchial asthma. Egyptian Journal of Chest Diseases and
Tuberculosis 2012 61, 235-241.

** Narwal Ravinder, Bhaduri S.N, Misra Ajita A. Study of Effects of Buteyko Breathing Technique on
Asthmatic Patients. Indian Journal of Physiotherapy and Occupational Therapy 2012, Vol.: 6 Is: 4.

* Romella C. Lina Matthew Daniel V Leysa, Zarah DF. Libozada, Maria Francesca I. Lirio, Angelo A.
Liwag, Gabriel D. Ramos, Margaret M. Natividad, RN, Effectiveness of Buteyko
Method in Asthma Control and Quality of Life of School-age Children. College of Nursing,
University of Santo Tomas, Espafia, Manila, Philippines 2014.

% Prasanna K. B., Sowmiya K. R., Dhileeban C. M. Effect of Buteyko breathing exercise in newly
diagnosed asthmatic patients International Journal of Medicine and Public Health, Jan-Mar 2015
Vol 5 Issue 1

*® Elnaggar RK and Shendy MA. Efficacy of non-invasive respiratory techniques in the treatment of
children with bronchial asthma: a randomized controlled trial. Bulletin of Faculty of Physical
Therapy 2016, 21: 1-10.

% Courtney R. Breathing training for dysfunctional breathing in asthma: taking a multidimensional
approach ERJ Open Res 2017; 3: 00065-2017

3% Thomas Ritz; David Rosenfield, Ashton M. Steele, Mark W. Millard, and Alicia E. Meuret.
Controlling Asthma by Training of Capnometry-Assisted Hypoventilation (CATCH) vs Slow
Breathing A Randomized Controlled Trial. CHEST 2014; 146 (5): 1237-1247.

% British Thoracic Society Scottish Intercollegiate Guidelines Network, British Guideline on the
Management of Asthma revised 2016 p 61.

Breathing assessment and retraining in asthma



