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Key points

e Physical activity levels are
reduced in people with
chronic obstructive
pulmonary disease (COPD).

e Lower physical activity levels

in patients with COPD are
associated with poorer
outcomes.

e People with COPD should
be encouraged to meet the
recommended guidelines
for physical activity.

e Pulmonary rehabilitation,
which includes exercise
training and education, is an
essential component in the
management of COPD.

e Pulmonary rehabilitation
improves exercise capacity
and quality of life, reduces
hospitalisations for acute
exacerbations and may
improve physical activity
levels.

e All people with COPD should

be offered pulmonary
rehabilitation.
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National and international guidelines strongly endorse the benefits of
physical activity and exercise training via pulmonary rehabilitation in

patients with COPD.

n Australia, chronic obstructive pulmonary
disease (COPD) is estimated to affect about
14% of people aged 40 years or older.! It
is the second leading cause of avoidable
hospital admissions,* and in some rural and
remote regions, it is the leading cause.> Although
the role of pharmacology in the management
of COPD is well recognised, physical manage-
ment is often neglected. This is despite high-
level evidence for the positive impact of physical
activity and exercise training via pulmonary
rehabilitation on the outcomes of the disease,

and the recommendations of national and
international guidelines that strongly endorse
the benefits of physical activity and referral to
pulmonary rehabilitation programs.*®

This article outlines the impact of COPD
on physical activity levels and highlights the
adverse consequences of low levels of physical
activity. In addition, the benefits of pulmonary
rehabilitation on important patient outcomes
are described. GPs have a vital role in the
management of COPD. Optimising manage-
ment by referring patients with COPD to
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pulmonary rehabilitation programs and
encouraging patients to be more active will
lead to improved patient outcomes.

PHYSICAL ACTIVITY
Physical activity is defined by the World Health
Organization (WHO) as ‘any bodily movement
produced by skeletal muscles that requires
energy expenditure’.”

In the context of COPD, physical activity can
be simply defined as the activity that a person
chooses to do within their available exercise
capacity. This implies that physical activity
levels are not only affected by physiological
impairments such as those in the pulmonary,
cardiovascular and musculoskeletal systems
but also by other factors such as climate, habits
or behaviours, self-efficacy and health beliefs.

Are people with COPD inactive?
Dyspnoea on exertion is common in people
with COPD and leads to avoidance of the daily
activities that elicit this symptom. This results in
a downward spiral of progressive inactivity with
adverse consequences that includes peripheral
muscle deconditioning (Figure), depression,
social isolation and poor quality of life.

Measurement of physical activity levels
confirm that, compared with an age-matched
healthy population, people with COPD have
reduced levels of physical activity and that the
decline in physical activity progresses as disease
severity increases.® People with COPD are often
sedentary and, compared with age-matched
healthy people, have been shown to spend less
time walking (46% less) and standing (35%
less), and to spend more time sitting (22%
more) and lying down (200% more).’

Why is physical activity important
in COPD?
In people with COPD, higher levels of physical
activity are associated with a reduction in the
number of hospital admissions due to exacer-
bations,'*!! as well as reduced all-cause and
respiratory mortality.'*'>!* Moderate to high
levels of physical activity may also have a role in
slowing lung function decline and reducing the
risk of developing COPD among smokers.'
There is strong evidence in the general
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Figure. The disability spiral in COPD.

population that older adults who are physically
active have lower rates of all-cause mortality,
coronary heart disease, hypertension, stroke,
type 2 diabetes and colon and breast cancer,
and a higher level of cardiorespiratory and
muscular fitness. Also of relevance to older
adults are the benefits of exercise as a means of
preserving bone mass and reducing the risk of
falls." Since people with COPD are mostly in
the ‘older adult’ population, and also have
high rates of comorbid conditions, the health
benefits from physical activity described above
should also be applicable to COPD.

How is physical activity measured?

Physical activity can be assessed using question-

naires, although such self-reporting methods
are prone to recall bias (i.e. individuals over -
estimate their physical activity) and are most
useful in large population studies.'® Objective
measures of physical activity use devices such
as pedometers, accelerometers and global
positioning system (GPS) devices. Pedometers
provide a simple and inexpensive method for
recording the number of steps taken. How-

ever, pedometers do not measure walking
duration, speed or grade and are less accurate
when people walk very slowly, as is the case
in people with very severe COPD. In addi -
tion, pedometers do not provide information
on other activities not related to walking.
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BENEFITS OF PULMONARY
REHABILITATION IN COPD¢:20-24

Reduces

e Symptoms (dyspnoea and fatigue)
e Anxiety and depression

¢ Hospitalisations for exacerbations
e Mortality*

Improves

e Exercise tolerance

o Quality of life

e Physical activity levels

* When pulmonary rehabilitation commences after
an exacerbation.

Accelerometers and GPS devices offer
more detailed information; however, they
are expensive. In clinical practice, a com-
bination of a pedometer to record step
count and a diary card to record walking
duration and nonwalking-based activities
may be useful."”

What are the recommended

levels of physical activity?

In the age category of most people with

symptomatic COPD (i.e. 65 years and

above), the WHO,® the American College
of Sports Medicine'® and the Australian

Department of Health and Ageing" rec-

ommend the following:

e Atleast 150 minutes of moderate-
intensity aerobic physical activity
should be undertaken each week
(equivalent to 30 minutes a day, five
days a week). If a pedometer is available
patients can be advised that walking
at 100 steps/minute is equivalent to
moderate-intensity exercise.

o Aerobic activity should be performed
in bouts of at least 10 minutes’
duration.

o Muscle-strengthening activities,
involving major muscle groups, should
be done on two or more days a week.

¢ An overall recommendation for daily
exercise is walking at least 7000 steps
each day.
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If people with severe COPD are unable
to perform the recommended amounts
of physical activity they should be as phys-
ically active as their condition allows.

Can any intervention change
the habitual physical activity
level?

It is difficult to alter habitual behaviour,
especially in relation to exercise and phys-
ical activity. There is evidence that exercise
training performed within a pulmonary
rehabilitation program can result in a
small but significant increase in physical
activity in people with COPD.? Reassur-
ing patients that breathlessness during
daily activities is not harmful, and encour-
aging increased physical activity, may help
to enhance participation in regular physi-
cal activity.

PULMONARY REHABILITATION
Pulmonary rehabilitation is an evidence-
based intervention for patients with chronic
lung disease.” Its aims are to reduce dysp-
noea and fatigue, optimise functional sta-
tus, increase exercise tolerance and daily
physical activity, improve quality of life
and decrease the healthcare burden. Pul-
monary rehabilitation programs include
patient assessment, exercise training and
education about disease management.

Why does pulmonary
rehabilitation work?

Exercise training is the component of
pulmonary rehabilitation that has the
strongest level of evidence for benefit.>
Endurance training involving the large
muscle groups in the legs induces physio-
logical changes in the exercising muscles.
This, in turn, improves the oxidative capac-
ity of the muscles, reduces lactate build-up
during exercise and leads to a decrease
in ventilation and dyspnoea. Further, sig-
nificant psychological benefits occur as
the patient becomes more confident to
undertake physical activities. This helps to
reduce anxiety and depression and social
isolation and improves quality of life.
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The self-management training included
in pulmonary rehabilitation programs
may enhance the patient’s confidence to
manage their condition and to continue
with regular exercise on completion of
the program.

What are the outcomes of
pulmonary rehabilitation?

The outcomes of pulmonary rehabilita-
tion are summarised in the box on this
page.>**#* Pulmonary rehabilitation has
been shown to produce clinically signifi-
cant improvements in symptoms (dysp-
noea and fatigue), exercise tolerance and
quality of life.**' Importantly, it reduces
hospitalisations for acute exacerbations of
COPD and is cost effective.??

What is involved for the
patient?

Most pulmonary rehabilitation programs
provided within Australia last for at least
eight weeks.?® Although most participants
in these programs have COPD, indivi-
duals with other respiratory conditions,
such as interstitial lung disease, bron-
chiectasis or asthma, and patients under-
going lung surgery may also attend classes.

Patients usually participate in two
supervised exercise classes each week
and complete an individually prescribed
home exercise program on an additional
two or three days a week. The exercise
classes typically last between 60 and
75 minutes and involve groups of six to
10 patients. An example of a pulmonary
rehabilitation program session is given
in the box on page 38.%

Within Australia, physiotherapists are
responsible for exercise prescription and
training in over 90% of programs, with
nurses or exercise physiologists who have
undergone training in pulmonary reha-
bilitation providing supervision in the
remaining programs.*

Before starting rehabilitation, patients
undergo an assessment that involves a
walking test with pulse oximetry to measure
exercise capacity and oxygen desaturation

Downloaded for personal use only. No other uses permitted without permission. © MedicineToday 2013.



OPTIMISING FUNCTION IN COPD CONTINUED ‘

PULMONARY REHABILITATION PROGRAM: EXAMPLE SESSION

Step 1. 20 to 30 minutes
Lower limb endurance exercise
- e.g. walking and cycling

Step 2. 15 minutes
Upper limb endurance exercises
—e.g. arm reaches

Step 3. 10 minutes
Lower limb
strengthening ,|,

exercises
—e.g. wall squats

Step 4. 10 minutes
Upper limb
strengthening
exercises

—e.g. arm raises

Refer to the Lung Foundation Australia’s Pulmonary Rehabilitation Toolkit for examples of
other exercises to include in each step noted above. The toolkit can be viewed online at:
http://www.pulmonaryrehab.com.au/welcome.asp 2

Drawings courtesy of Lung Foundation Australia.

during exercise, and assessment of dysp-
noea and quality of life. These measures
are repeated at the end of the program to
evaluate the patient’s response to rehabil-
itation. In addition, at the initial assess-
ment comorbid conditions that might
impact on the ability or safety to exercise,
such as cardiovascular, musculoskeletal
or neurological impairments and psy-
chological status, are documented. The
minimum requirements for patient
assessment and the safety considerations,
including emergency procedures, are
detailed elsewhere.?®

Although patients exercise with a
group, each patient has his or her own
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individually tailored exercise program.
Performing exercise in the group setting
is beneficial, as patients see other people
who are breathless and gain support and
motivation from their peers.
Supplemental oxygen is used during
training in patients receiving long-term
oxygen therapy (LTOT) and those who
have normal oxygen levels at rest but
demonstrate profound oxygen desatura-
tion during exercise and are shown to
benefit from oxygen. Some patients use
short-acting inhaled bronchodilators
prior to training if spirometry results
confirm that such use provides benefits
beyond that provided by the long-acting
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bronchodilators that the patient may be
prescribed.

Many programs also include a com-
ponent of education, which may involve
several members of the multidisciplinary
team. The education may include topics
such as understanding COPD, disease
management, the benefits of exercise and
physical activity, nutrition, medications,
how to use devices for delivery of medi-
cations, oxygen therapy and breathing
techniques.

Following the supervised pulmonary
rehabilitation program, it is essential that
patients continue to maintain a regular
home exercise program, as the benefits of
a pulmonary rehabilitation program
decline over the following 12 to 18 months
if regular exercise is not maintained.’
Where resources permit, participating in
a weekly supervised maintenance exercise
class or attending pulmonary rehabilita-
tion periodically for assessment of exer-
cise tolerance are strategies that may assist
patients to continue with a regular exer-
cise regimen.

What types of exercise are
important?
Training the muscles of ambulation with
a walking or cycling program is an essen-
tial component of a pulmonary rehab-
ilitation program. To achieve benefits,
patients need to perform walking or
cycling exercise for at least 30 minutes per
session three to five days each week.® A
minimum of 20 sessions of exercise train-
ing are required to achieve a physiological
benefit.>®

Walking is an activity that people
who are breathless avoid; however, it is
an essential component of everyday life.
Therefore, most programs emphasise
walking training as an important mode
of lower limb endurance exercise. Walk-
ing and cycling training are often under-
taken in an intermittent manner so that
the patient takes frequent short rests
during the 30-minute exercise period to
avoid intolerable dyspnoea or muscle
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CRITERIA FOR REFERRAL TO
PULMONARY REHABILITATION

Inclusions

e Clinical diagnosis of COPD confirmed
by spirometry

e Optimised medical management

e Dyspnoea during physical activity

e Current smokers should not be
excluded

Exclusions

e Comorbidities that compromise safety
or ability to participate in exercise
testing or training — e.g. unstable
cardiovascular disease, uncontrolled
diabetes, recent exertional syncope,
severe neurological impairment,
severe cognitive impairment

¢ No motivation to attend

fatigue. A simple circuit of exercises
aimed at improving the strength and
endurance of the arm and leg muscles so
that the patient is able to undertake more
easily activities of daily living is also pre-
scribed. The exercise prescription is
tailored to the individual based on assess-
ment findings.

Patients need reassurance that breath-
lessness during activity is not harmful.
It is important that exercise is continued
long term, so most programs use simple
equipment to allow replication of the
exercises in the home setting. In addition
to regular exercise, patients participating
in a pulmonary rehabilitation program
are encouraged to increase their level of
daily physical activity.

Where resources for carrying out exer-
cise training are limited, a program that
comprises only walking training provides
a simple, readily available alternative that
requires no resources and has been shown
to be beneficial.*! Details of strategies
for exercise training when resources are
limited have been described elsewhere.”
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Which patients benefit from
pulmonary rehabilitation?

The box on this page details the criteria for
referral to pulmonary rehabilitation. The
referring doctor can increase the likelihood
of a patient participating in a pulmonary
rehabilitation program by being enthusias-
tic and advocating the benefits.*>*

Improvements following rehabilitation
have been demonstrated in patients with
mild, moderate and severe COPD. Any
patient with lung disease whose lifestyle is
affected by dyspnoea may gain benefits
from a pulmonary rehabilitation program.
Often, mild symptoms such as dyspnoea
only when walking up inclines or climbing
stairs are ignored and attributed to age-
ing, weight gain or lack of exercise and
not the underlying lung problem. As a
result, many patients who potentially
would benefit are not identified as candi-
dates for rehabilitation.

‘When determining whether a patient is
likely to benefit from a pulmonary rehab -
ilitation program, the COPD Assessment
Test (CAT, available online: http://www.
catestonline.org) may also be useful, as it
elicits information about limitation in
the ability to perform activities of daily
living and symptoms of exertional dysp-
noea and fatigue.

Where can pulmonary
rehabilitation programs be
found?

Lung Foundation Australia has a list of
pulmonary rehabilitation programs
offered throughout Australia (http://lung
foundation.com.au/professional-resources/
pulmonary-rehabilitation/programs).
Most take place in hospitals, although
some take place in community centres.
More pulmonary rehabilitation programs
are urgently required to meet the need for
this effective intervention.

CONCLUSION

Appropriate management of the physical
consequences of COPD through pulmon -
ary rehabilitation can have a significant
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positive impact on patient outcomes.
By referring patients with COPD to pul-
monary rehabilitation programs and
encouraging them to increase daily physi-
cal activity, GPs can help to improve the
outcomes of these patients. MT

References are included in the pdf version of this
article available at www.medicinetoday.com.au.

COMPETING INTERESTS. Dr Alison is Chair of the
Lung Foundation Australia Pulmonary Rehabilitation
Network and a member of the COPD Committee
of Lung Foundation Australia but receives no
financial benefits. Some of her research is funded
by the NHMRC, NSW Dust Diseases Board, Cystic
Fibrosis Australia and Australian Respiratory
Council. She has received an honorarium from
Boehringer-Ingelheim. Dr Jenkins is a member of
the Lung Foundation of Australia COPD Evaluation
Committee (which prepared the Australian COPD-X
clinical guidelines) and the COPD-X Companion
Resource Writing Group and is supported by
project grants from the NHMRC and Sir Charles
Gairdner Hospital Research Foundation. She has
received honoraria from Boehringer-Ingelheim,

Pfizer and Novartis.

Online CPD Journal Program

For how long
and how many
times a week
does a person
need to walk

or cycle to
achieve benefits
from exercise
training?

© ISTOCKPHOTO/STEPHICORAL

Review your knowledge of this topic and
earn CPD/PDP points by taking part in
MedicineToday’s Online CPD Journal Program.
Loginto
www.medicinetoday.com.au/cpd

Downloaded for personal use only. No other uses permitted without permission. © MedicineToday 2013.



Medicine Today 2013; 14(3): 34-40

Optimising function
in COPD

Physical activity and pulmonary
rehabilitation

JENNIFER ALISON php, Msc, DipPhty; SUE JENKINS PhD, GradDipPhys

REFERENCES

1. Toelle BG, Xuan W, Bird TE, et al. Respiratory symptoms and illness in older
Australians: the Burden of Obstructive Lung Disease (BOLD) study. Med J Aust
2013; 198: 144-148.

2. Page A, Ambrose S, Glover J, Hetzel D. Atlas of avoidable hospitalisations in
Australia: ambulatory care-sensitive conditions. Adelaide: Public Health Information
Development Unit, University of Adelaide; 2007.

3. Population Health Division. Chapter 6.3 Rural and remote populations. In: The

health of the people of New South Wales — Report of the Chief Health Officer 2008.

Summary report. Sydney: NSW Department of Health; 2008.

4. McKenzie DK, Abramson M, Crockett AJ, et al; on behalf of The Australian
Lung Foundation. The COPD-X plan: Australian and New Zealand guidelines for
the management of chronic obstructive pulmonary disease V2.32, June 2012.
Available online at: http://www.copdx.org.au/the-copd-guidelines (accessed
February 2013).

5. Nici L, Donner C, Wouters E, et al. American Thoracic Society/European
Respiratory Society statement on pulmonary rehabilitation. Am J Respir Crit Care
Med 2006; 173: 1390-1413.

6. Ries AL, Bauldoff GS, Carlin BW, et al. Pumonary rehabilitation. Joint AACP/
AACVPR evidence-based clinical practice guidelines. Chest 2007; 131: 4S-42S.
7. World Health Organization. Health topics. Physical activity. 2013. Available

online at: http://www.who.int/ topics/physical_activity/en/ (accessed February 2013).

8. Watz H, Waschki B, Meyer T, Magnussen H. Physical activity in patients with
COPD. Eur Respir J 2009; 33: 262-272.

9. PittaF, Troosters T, Spruit MA, Probst VS, Decramer M, Gosselink R.
Characteristics of physical activities in daily life in chronic obstructive pulmonary
disease. Am J Respir Crit Care Med 2005; 171: 972-977.

10. Garcia-Aymerich J, Farrero E, Felez MA, Izquierdo J, Marrades RM, Anto JM.
Risk factors of readmission to hospital for a COPD exacerbation: a prospective
study. Thorax 2003; 58: 100-105.

11. Garcia-Aymerich J, Lange P, Benet M, Schnohr P, Anto JM. Regular physical
activity reduces hospital admission and mortality in chronic obstructive pulmonary

disease: a population based cohort study. Thorax 2006; 61: 772-778.

12. Waschki B, Kirsten A, Holz O, et al. Physical activity is the strongest predictor of
all-cause mortality in patients with COPD. Chest 2011; 140: 331-342.

13. Garcia-Rio F, Rojo B, Casitas R, et al. Prognostic value of the objective
measurement of daily physical activity in COPD patients. Chest 2012; 14: 338-346.
14. Garcia-Aymerich J, Lange P, Benet M, Schnohr P, Anto JM. Regular physical
activity modifies smoking-related lung function decline and reduces risk of chronic
obstructive pulmonary disease. Am J Respir Crit Care Med 2007; 175: 458-463.
15. Garber CE, Blissmer B, Deschenes MR, et al. Quantity and quality of exercise
for developing and maintaining cardiorespiratory, musculoskeletal, and neuromotor
fitness in apparently healthy adults: guidance for prescribing exercise. Med Sci
Sports Exerc 2011; 43: 1334-1359.

16. Kocks JWH, Asiiee GM, Tsiligianni IG, Kerstjens HAM, van der Molen T.
Functional status measurement in COPD: a review of available methods and their
feasibility in primary care. Prim Care Respir J 2011; 20: 269-275.

17. McGlone S, Venn A, Walters EH, Wood-Baker R. Physical activity, spirometry
and quality-of-life in chronic obstructive pulmonary disease. COPD 2006; 3: 83-88.
18. World Health Organization. Global strategy on diet, physical activity and health.
Physical activity and older adults. 2011. Available online at: http://www.who.int/
dietphysicalactivity/factsheet_olderadults/en/index.html (accessed February 2013).
19. Australian Government Department of Health and Ageing. Physical activity.
Recommendations on physical activity for health for older Australians. Updated
March 2009. Available online at: http://www.health.gov.au/internet/main/
publishing.nsf/Content/phd-physical-rec-older-guidelines (accessed February
2013).

20. Ng LWC, Mackney J, Jenkins S, Hill K. Does exercise training change physical
activity in people with COPD? A systematic review and meta-analysis. Chron Respir
Dis 2011; 9: 17-26.

21. Lacasse Y, Goldstein RS, Lasserson TJ, Martin S. Pulmonary rehabilitation

for chronic obstructive pulmonary disease. Cochrane Database Syst Rev 2006;

(4): CD003793.

Downloaded for personal use only. No other uses permitted without permission. © MedicineToday 2013.



22. Griffiths TL, Burr ML, Campbell IA, et al. Results at 1 year of outpatient
multidisciplinary pulmonary rehabilitation: a randomised controlled trial. Lancet
2000; 355: 362-368.

23. Cecins N, Geelhoed E, Jenkins SC. Reduction in hospitalisation following
pulmonary rehabilitation in patients with COPD. Aust Health Rev 2008; 32: 415-422.

24, Puhan MA, Gimeno-Santos E, Scharplatz M, Trooster T, Walters EH, Steurer J.

Pulmonary rehabilitation following exacerbations of chronic obstructive puimonary
disease. Cochrane Database Syst Rev 2011; (10): CD005305.

25. Griffiths TL, Philips CJ, Davies S, Burr ML, Campbell IA. Cost effectiveness of
an outpatient multidisciplinary pulmonary rehabilitation program. Thorax 2001; 56:
779-784.

26. Johnston CL, Maxwell LJ, Alison JA. Pulmonary rehabilitation in Australia: a
national survey. Physiotherapy 2011; 97: 284-290.

27. Alison J, Barrack C, Caferella P, et al; on behalf of the Australian Lung
Foundation. The Pulmonary Rehabilitation Toolkit. 2009. Available at:
http://www.pulmonaryrehab.com.au (accessed February 2013).

28. Jenkins S, Hill K; Cecins NM. State of the art: how to set up a pulmonary
rehabilitation program. Respirology 2010; 15: 1157-1173.

28. Cockram J, Cecins N, Jenkins S. Maintaining exercise capacity and quality of life
following pulmonary rehabilitation. Respirology 2006; 11: 98-104.

29. Spencer LM, Alison JA, McKeough ZJ. Maintaining benefits following pulmonary
rehabilitation: a randomised controlled trial. Eur Respir J 2010; 35: 571-577.

30. Leung RWM, Alison JA, McKeough ZJ, Peters M. Ground walking training
improves functional exercise capacity more than cycle training in people with chronic
obstructive pulmonary disease (COPD): a randomised trial. J Physiother 2010;

56: 105-112.

31. Harris D, Hayter M, Allender S. Improving the uptake of pulmonary rehabilitation
in patients with COPD: qualitative study of experience and attitudes. Br J Gen Pract
2008; 58: 702-710.

32. Bulley C, Donaghy M, Howden S, Salisbury L, Whiteford S, Mackay E.

A prospective qualitative exploration of views about attending pulmonary
rehabilitation. Physiother Res Int 2009; 14: 181-192.

Downloaded for personal use only. No other uses permitted without permission. © MedicineToday 2013.



