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ABSTRACT OF THESIS
Pulmonary rehabilitation improves health outcomes for people with chronic
obstructive pulmonary disease (COPD). Randomised controlled trials examining
pulmonary rehabilitation have simultaneously provided education and exercise training
interventions with the observed effects being an aggregate of the two components.
Considering the human resources required to facilitate multidisciplinary COPD specific
education, it is important to determine whether education is an essential component in
pulmonary rehabilitation. Therefore the aim of this thesis was to investigate whether
pulmonary rehabilitation with education resulted in greater improvements in health
outcomes than pulmonary rehabilitation without education for people with COPD.

A systematic review and meta-analysis comparing isolated disease specific education
interventions with usual care for people with COPD was conducted. The review found
that disease specific education led to greater improvements in health care use and quality
of life compared to usual care.

A randomised controlled trial to investigate the effect of COPD disease specific
group education within pulmonary rehabilitation was then conducted. Participants with
COPD were randomly allocated to receive pulmonary rehabilitation with education
(n=141), or pulmonary rehabilitation without education (n=126). Groups were compared
immediately following intervention, and at 6 and 12 months for differences in exercise
capacity, quality of life, dyspnoea, functional performance, self-efficacy, health behaviour
and health care use. A secondary analysis was conducted to examine baseline
characteristics for predictors of clinically meaningful improvement in each model of
pulmonary rehabilitation.
XXV

There were no significantly greater improvements in health outcomes observed with
the addition of education in pulmonary rehabilitation. The two intervention groups had
similar significant improvements immediately following intervention, and these were
maintained comparably in the subsequent 12 months. No baseline variables consistently
predicted a clinically meaningful response in exercise capacity or quality of life for either
model of rehabilitation.

The addition of COPD disease specific group education to pulmonary rehabilitation
does not result in greater improvements in health outcomes for people with COPD. In
situations where multidisciplinary staffing resources are limited and educational activities
cannot be offered, pulmonary rehabilitation without education may be considered.
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CHAPTER ONE: INTRODUCTION

This introductory chapter describes the condition of chronic obstructive
pulmonary disease (COPD), including pathophysiology, incidence in Australia and
burden of disease. It presents the recommendations for health care management for
people with COPD as outlined in international clinical practice guidelines and position
statements, with specific reference to pulmonary rehabilitation. An overview of the
evidence for pulmonary rehabilitation as a management strategy for people with COPD is
provided and gaps in the literature identified.

1.1

Chronic obstructive pulmonary disease
1.1.1

Definition and diagnosis of COPD

The condition of COPD is a common and preventable disease resulting from a
variety of pathophysiological changes occurring in the lungs. The condition is
characterised by mostly irreversible airway obstruction and airflow limitation. There are
two primary conditions underneath the umbrella term of COPD: (i) chronic bronchitis and
(ii) emphysema. Chronic bronchitis is defined by primarily clinical criteria where a
chronic productive cough is present for 3 months in each of 2 successive years in a person
for whom other causes of productive chronic cough have been excluded (American
Thoracic Society, 1962). Emphysema is defined as the presence of permanent
enlargement of the airspaces distal to the terminal bronchioles, accompanied by
destruction of their walls and without obvious fibrosis (Snider, Kleineman, Thurlbeck, &
Bengali, 1985). For most people with COPD, manifestations of both the small airway
disease (bronchitis) and the lung parenchymal disease (emphysema) are present. The
relative contribution of each condition to the pathophysiological changes in the lungs is
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difficult to determine as the aetiology is similar for both manifestations (GOLD Executive
Committee, 2013). For this reason COPD is the preferred term for the conditions of
chronic bronchitis and emphysema (American Thoracic Society/European Respiratory
Society, 2004; National Clinical Guideline Centre, 2010).

The pathophysiological mechanism leading to COPD is triggered by repeated
inhalation of toxins and particles usually associated with smoking tobacco through
cigarettes. The reactive inflammation is exacerbated by an oxidative process and further
releases of proteinases in the lung (GOLD Executive Committee, 2009). In a person who
is diagnosed with COPD, this inflammatory process appears to be heightened but the
mechanisms for this amplification are not yet understood. Genetics is hypothesised as the
main contributing factor (GOLD Executive Committee, 2009).

The primary means for establishing a diagnosis of COPD is by completing
pulmonary function testing through spirometry (GOLD Executive Committee, 2013).
The testing procedure of spirometry measures airflow and lung volumes following
inhaled bronchodilator medication administration (Miller et al., 2005). Following a
maximal inspiration, the total volume of air that is forcefully exhaled is measured (in
litres, L) and termed forced vital capacity (FVC). The volume of air exhaled during the
first second of a FVC manoeuvre is also measured (in litres, L) and termed forced
expiratory volume in one second (FEV1). In the presence of narrowed airway diameter,
airflow is slowed. This therefore reduces the amount of air expired in the first second
relative to total air volume exhaled. When the ratio of FEV1 to FVC (FEV1/FVC) is less
than 0.7, a diagnosis of COPD is made (American Thoracic Society/European Respiratory
Society, 2004; National Clinical Guideline Centre, 2010).
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The Global initiative for chronic Obstructive Lung Disease (GOLD) (2013) has
developed and refined a spirometric classification for the severity of airflow limitation in
a person with COPD. The GOLD consortium consists of international experts in
respiratory medicine who have established and published recommendations on the
diagnosis and management of COPD as based on the available scientific evidence (GOLD
Executive Committee, 2013). According to GOLD (2013), the diagnosis and
classification of severity of airflow limitation in COPD includes four categories, from
GOLD 1: Mild to GOLD 4: Very Severe (Table 1.1). The diagnosis and classification is
based on the FEV1/FVC ratio as well as a comparison of the recorded FEV1 with
reference values for the FEV1 based on the person’s height, age, ethnicity and gender
(expressed as a percentage of predicted) (Pellegrino et al., 2005).

Table 1.1 GOLD Scientific Spirometric Classification of severity of airflow limitation
based on results from post bronchodilator FVC manoeuvre
Classification

Spirometric Values

GOLD 1: Mild

FEV1/FVC < 0.7
FEV1 % predicted ≥ 80%

GOLD 2: Moderate

FEV1/FVC < 0.7
50 ≤ FEV1 < 80% predicted

GOLD 3: Severe

FEV1/FVC < 0.7
30% ≤ FEV1 < 50% predicted

GOLD 4: Very Severe

FEV1/FVC < 0.7
FEV1 <30% predicted

FEV1 = forced expiratory volume in one second, FVC = forced vital capacity.

There is only a weak correlation, however, between FEV1, symptoms and health
related quality of life, and when assessing a patient with COPD, consideration of
spirometry alone is not recommended (GOLD Executive Committee, 2013). Assessment
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of symptoms, exacerbation rates and co-morbidities should also occur to determine the
impact of COPD on health status (GOLD Executive Committee, 2013). The GOLD
consortium (2013) describes differing phenotypes of people with COPD: from those at
low risk of exacerbation, with fewer symptoms (Patient Group A) through to those at high
risk of exacerbations with more symptoms (Patient Group D) (Table 1.2). Assessment of
symptoms is recommended through either use of the modified Medical Research Council
(mMRC) dyspnoea scale or the COPD Assessment Test (CAT). The mMRC is a 5 point
Likert scale where participants rate the impact of their dyspnoea on their function, with
lower scores indicating less disability associated with the dyspnoea (Bestall et al., 1999).
The CAT is an 8-item unidimentional measure of health status, with scores ranging from
zero to 40 and lower scores indicating better health status (Jones et al., 2009). This
approach of grouping patients for determining management strategies may better reflect
the complexity of COPD than consideration of severity of airflow limitation alone.

Table 1.2 Combined COPD Assessment
Patient Group

Assessment Details

A – Low Risk, Less Symptoms

Typically GOLD 1 or 2 (mild or moderate
airflow limitation) and/or 0-1 exacerbations per
year and mMRC grade 0-1 or CAT score < 10.

B – Low Risk, More Symptoms

Typically GOLD 1 or 2 (mild or moderate
airflow limitation) and/or 0-1 exacerbations per
year and mMRC grade ≥ 2 or CAT score ≥ 10.

C – High Risk, Less Symptoms

Typically GOLD 3 or 4 (severe or very severe
airflow limitation) and/or ≥ 2 exacerbations per
year and mMRC grade 0-1 or CAT score < 10.

D – High Risk, More Symptoms

Typically GOLD 3 or 4 (severe or very severe
airflow limitation) and/or ≥ 2 exacerbations per
year and mMRC grade ≥ 2 or CAT score ≥ 10.

mMRC = Modified Medical Research Council Dyspnoea Scale, CAT = COPD Assessment Test.
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1.1.2

Symptoms of COPD

COPD is characterised by dyspnoea, chronic cough, sputum production, wheeze
and chest tightness, fatigue, weight loss and repeated exacerbations with associated
symptoms (GOLD Executive Committee, 2013). Respiratory failure, pulmonary
hypertension and cor pulmonale (right ventricular failure) may also occur, particularly as
the disease progresses (GOLD Executive Committee, 2009). Extra-pulmonary comorbidities such as cachexia, skeletal muscle dysfunction, osteoporosis, cardiac disease,
normocytic anaemia and anxiety and depression are also frequently evident in a person
with COPD (McKenzie et al., 2011). These co-morbidities can have a major additional
impact on the primary symptoms of COPD, a person’s health-related quality of life and
survival. The experiences of these symptoms contribute to a significant disease burden of
COPD.

1.1.3

Prevalence and disease burden of COPD in Australia

COPD is a major public health concern worldwide. Prevalence of COPD in
Australia has declined slightly since the 1990s, but is still estimated to be 5% of the
population (Australian Institute of Health and Welfare, 2012). This estimate may be
conservative as COPD tends to remain undiagnosed in a lot of people, and misdiagnosis is
common as symptoms overlap with those of other respiratory conditions such as asthma
(Australian Institute of Health and Welfare, 2010).

COPD is the seventh leading cause of chronic morbidity in Australia (Australian
Institute of Health and Welfare, 2010) and is projected to be the fifth leading cause
worldwide by 2020 (Lopez et al., 2006). In Australia the total disease and injury burden
attributable to COPD in 2010 was estimated to be 3.0% (3.1% in males and 2.9% among
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females) with 57% of this considered a fatal burden (Australian Institute of Health and
Welfare, 2010).

Health care use remains high for people with COPD and is quantified by
measuring all occasions of service provided by health care professionals. This includes
inpatient and outpatient care, all physician and general medical practitioner (GP)
encounters, hospitalisations and medication use funded by government bodies or privately
through insurance companies or at a personal cost to the individual. One percent of all
hospitalisations in Australia each year are for COPD as the primary diagnosis (Australian
Institute of Health and Welfare, 2012). In 2007, the average length of hospital stay when
COPD was the primary diagnosis was twice as long as the overall average length of stay
for any condition at 6.9 days compared to 3.3 days (Australian Institute of Health and
Welfare, 2010). This equates to significant health care costs, with the estimated direct
expenditure for COPD at AUD 548.7million per annum, of which 61% relates to
hospitalisation expenses (Australian Institute of Health and Welfare, 2010). This
financial burden is not limited to Australia; in the United States of America, the direct
costs of COPD to the community in 2008 were USD 53.7billion and the indirect costs an
additional USD14.3 billion (National Heart Lung and Blood Institute, 2009).

COPD is a significant cause of mortality in Australia, accounting for 4% of all
deaths (Australian Institute of Health and Welfare, 2010). The Global Burden of Disease
Study has predicted that COPD will be the third leading cause of death worldwide by
2020 (Lopez, et al., 2006; Murray & Lopez, 1997). Survival at five years after disease
diagnosis in the mild to moderate category has been reported as 78% for males and 72%
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for females. This declines to only 30% for males and 24% for females if the disease
category is severe at diagnosis (National Clinical Guideline Centre, 2010).

1.1.4

Management guidelines for people with COPD

In light of the significant disease burden of COPD, clinical practice guidelines to
support health professionals with diagnosis and management strategies have been
published by many respiratory medicine societies. The most recognised international
clinical practice guidelines were published by the GOLD Executive Commitee in 2001
(Pauwels, Buist, Calverley, Jenkins, & Hurd, 2001). The latest update was released in
February 2013. The GOLD Executive Committee (2013) differentiates management
strategies for when the person with COPD has stable disease and when the person is
experiencing an acute exacerbation of their COPD (Table 1.3). The GOLD also make
recommendations based on Patient Group A through to D.

The GOLD recommends that pulmonary rehabilitation is an essential nonpharmacological management strategy for people with stable COPD in Patient Groups B
to D (GOLD Executive Committee, 2013). Indeed, all leading international societies of
respiratory medicine recommend pulmonary rehabilitation as a mainstay intervention for
people diagnosed with COPD (GOLD Executive Committee, 2013; McKenzie, et al.,
2011; National Clinical Guideline Centre, 2010; Qaseem et al., 2011). These
recommendations are based on synthesised meta-analysis evidence from multiple high
quality randomised controlled trials, that pulmonary rehabilitation leads to significant
improvements in health related quality of life and exercise capacity (Lacasse, Goldstein,
Lasserson, & Martin, 2009).
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Table 1.3 Summary of Key Components of COPD Management (GOLD Executive
Committee, 2013)
Key Components
Manage stable COPD











Manage exacerbations of
COPD






1.2

Smoking cessation
 Smoking cessation
 Reduced total personal exposure to tobacco
smoke, occupational dusts and chemicals, and
indoor and outdoor pollutants.
Pharmacotherapy to reduce symptoms and/or
complications – inhaled bronchodilators and
corticosteroids
Vaccinations for influenza and respiratory disease
Pulmonary Rehabilitation – exercise training, education,
assessment and follow-up.
Physical Activity
Long term oxygen administration for people with
respiratory failure
Non-invasive ventilation at home for people with
obstructive sleep apnoea
Surgical intervention as appropriate – lung volume
reduction surgery
Pharmacotherapy of inhaled bronchodilators and
corticosteroids
Antibiotic therapy for people exhibiting signs of
infection
Non-invasive mechanical ventilation with hypercapnic
respiratory failure
Medications and education to prevent future
exacerbations

Pulmonary rehabilitation for people with COPD
1.2.1

Definition of pulmonary rehabilitation and recommended program design

In 1974 the American Thoracic Society adopted the first definition of pulmonary
rehabilitation and in 1981 published the first clinical practice guidelines for pulmonary
rehabilitation (American Thoracic Society, 1981). Since this time a significant body of
research has been conducted evaluating different program design features and the
observed changes in health outcomes following pulmonary rehabilitation for people with
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chronic respiratory disease. As based on this research, the most current and readily
accepted definition of pulmonary rehabilitation is that outlined by the American Thoracic
Society and European Respiratory Society (2006), who define pulmonary rehabilitation as
“an evidence based, multidisciplinary, and comprehensive intervention for patients with
chronic respiratory diseases who are symptomatic and often have decreased daily life
activities. Integrated into the individualised treatment of the patient, pulmonary
rehabilitation is designed to reduce symptoms, optimize functional status, increase
participation, and reduce health care costs through stabilizing or reversing systemic
manifestations of the disease.” (page 1391).

In examining other published definitions of pulmonary rehabilitation, there are
three common themes that emerge from the clinical practice guidelines of the American
Thoracic Society and the European Respiratory Society, the Thoracic Society of Australia
and New Zealand, the British Thoracic Society, the Canadian Thoracic Society, and the
American Association of Cardiovascular and Pulmonary Rehabilitation and American
College of Chest Physicians. Pulmonary rehabilitation programs are described as being:
(i) a program that has a multidisciplinary health professional approach, (ii) a program that
is individually tailored for each participant and (iii) a program that addresses the physical,
psychological and social concerns that the participant may be experiencing (Canadian
Thoracic Society, 2010; McKenzie, et al., 2011; Morgan, Calverley, & Clark, 2001; Nici
et al., 2006; Ries et al., 2007). In order to address the physical, psychological and social
impacts of COPD, these clinical practice guidelines all recommend that the following
components be incorporated into pulmonary rehabilitation:
 Exercise training to improve exercise capacity
 Educational activities, with a focus on self-management
9

 Nutritional screening
 Psychological support
 Outcome assessment for the individual and of the program.

The design features of a pulmonary rehabilitation program are summarised in
Table 1.4. Details presented in the table are taken from the recommendations published
in the American Thoracic Society and European Respiratory Society position statement
on pulmonary rehabilitation and the pulmonary rehabilitation evidence based clinical
practice guidelines of the American College of Chest Physicians and American
Association of Cardiopulmonary Rehabilitation (Nici, et al., 2006; Ries, et al., 2007).
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Table 1.4 Summary of recommended design features of pulmonary rehabilitation
Component

Recommended design

Overall

Program duration of 6 to 12 weeks
Inpatient, out-patient or home based program (note: most evidence for
program efficacy is from outpatient programs)
Multidisciplinary health professional involvement

Exercise training

A mandatory component
Minimum of 20 exercise training sessions,
At least two exercise sessions per week supervised by health professional
Upper and lower limb endurance and strength training
Exercise modes: land or treadmill based walking, cycle ergometer, free
weights, elasticised bands, or stair climbing
Training at an intensity > 60% peak exercise capacity
Duration of 30 minutes
Continuous or interval training
Education about COPD (disease specific)

Education

A recommended list of COPD topics
Focus on self-management – patient empowerment, development of skills
in self monitoring and change in health behaviours.
Use of education booklets and written action plans
Nutritional
screening

Screen for body composition abnormalities and recent weight loss
Measure body mass index (and fat free mass if available)


Psychological and
social support

1.2.2

Intervention may be offered where abnormality detected

Assessment of emotional wellbeing – focus on anxiety and depression
Where psychological impairments are identified, appropriate
psychological counselling is offered

Definition of pulmonary rehabilitation in the context of this study
The comprehensive pulmonary rehabilitation intervention described in the 2006

American Thoracic Society/European Respiratory Society definition (Nici et al., 2006)
has not always been described in published trials examining the effects of pulmonary
rehabilitation, many of which pre-date publication of the definition. The literature
regarding pulmonary rehabilitation consistently describes trials that include an exercise
11

component and outcome assessment. The other components of education, nutritional
screening and psychosocial support have been described to varying degrees.

Definitions have therefore been provided for clarification of intended meaning
throughout this thesis. The term ‘pulmonary rehabilitation’ refers to a formal program for
patients with COPD that includes a minimum of individual patient outcome assessment
and supervised exercise training. The two key intervention components of pulmonary
rehabilitation are supervised exercise training and education (Table 1.4) and are referred
to directly as exercise training and education. Both components are understood to be
delivered in a group setting unless otherwise stated. Education is disease specific, that is,
it is about COPD and aspects of its management rather than generic chronic disease
management education. Education may be delivered in either a didactic manner or with a
self management style. Didactic education refers to formal delivery of information to
participants with little group interaction and little self-directed learning from participants.
Participants in a didactic education program are provided with resources, but not
necessarily shown how to use the resources or information to change their health status.
In contrast, a self-management education style refers to educational activities where the
focus is for participants to develop skills to manage their health condition independently.
Participants in such an education program are encouraged to learn from each other and
change their behaviour to lead a healthier lifestyle (Lorig & Holman, 2003). More
specifically, self-management education is a problem based educational design
philosophy, whereby problem solving and decision making is a core self-management
skill that participants develop over the course of the program. Self-management
education programs also help people to form partnerships with health care providers and
find and use resources to guide their decision making. Finally, education programs with a

12

self-management focus encourage participants to take action and change their behaviour
to lead a healthier lifestyle. The primary means for facilitating this is the use of “action
plans”. An action plan involves a participant making a short term plan to change specific
aspects of their lifestyle over a one to two week period. The action plan process assists
participants to set a measurable goal that the participant is confident of attaining over the
specified time period (Lorig & Holman, 2003). This differs from the medical action plan
for an exacerbation of COPD or asthma, which is used to guide people as to what actions
they should take in the event of a decline in their respiratory status.

1.2.3

Evidence supporting the role of pulmonary rehabilitation in the management of
stable COPD
A systematic review of the evidence for pulmonary rehabilitation as a

management strategy for people with COPD was first published by Lacasse et al. in 1996
(Lacasse et al., 1996). This review included 14 randomised controlled trials of pulmonary
rehabilitation versus usual care (control). Lacasse et al. subsequently updated this review
according to the method outlined by the Cochrane Collaboration in reviews which were
published in 2006 and again in 2009 (Lacasse et al., 2006; Lacasse, et al., 2009).

In the latest 2009 review, the systematic search of CENTRAL, MEDLINE,
EMBASE and CINAHL and hand searching of respiratory journals, respiratory meeting
abstracts and reference lists yielded a total of 31 papers (represented by 65 references)
which met the inclusion criteria of pulmonary rehabilitation for patients with COPD and
where the outcomes of quality of life and/or exercise capacity were measured (Lacasse, et
al., 2009). Pulmonary rehabilitation was defined as exercise training for at least four
weeks with or without education and/or psychological support. Control groups needed to
13

have received conventional community care without rehabilitation. Trials were only
included when more than 90% of the sample of participants had a clinical diagnosis of
COPD, and either a FEV1/FVC ratio of ≤ 0.7 or a FEV1 percentage predicted of ≤ 0.7
making the results generalisable to the COPD population.

In reference to quality of life, Lacasse et al. (2009) concluded from 16
randomised controlled trials examining a total of 818 participants, that pulmonary
rehabilitation leads to a clinically and statistically significant positive effect on all
domains of health related quality of life. The meta-analysis included data from either the
St George’s Respiratory Questionnaire (SGRQ) or the Chronic Respiratory Questionnaire
(interviewer administered) (CRQ), both of which are considered to be reliable and valid
measures in the COPD population (Guyatt, Berman, Townsend, Puglsey, & Chambers,
1987; Jones, Quirk, & Baveystock, 1991; Martin, 1994).

Lacasse et al. (2009) also reported a statistically significant effect of pulmonary
rehabilitation compared to usual care for functional and maximal exercise capacity.
Sixteen trials including a total of 669 participants were included in the meta-analysis
reporting on changes in functional exercise capacity. The reported weighted mean
difference of 48m on six minute walk distance (6MWD) surpasses both of the two most
recently estimated minimal important difference (MID) values for the 6MWD of 25m
(95% confidence interval, CI 20 to 61m) and 35m (95% CI 30 to 42m) (Holland et al.,
2010; Puhan et al., 2008) meaning the magnitude of improvement would be interpreted as
clinically significant.
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Lacasse et al. (2009) reported potential biases for the included papers and
considered these when interpreting results. Specifically, with the exception of only one
study which was a crossover design (Cambach, Chadwick-Straver, Wagenaar, van
Keimpema, & Kemper, 1997), all other papers included in the review were of a parallel
group design. Furthermore, 28 of the 31 included papers completed an appropriate
randomisation process with allocation concealment. Participant completion rates ranged
from 23% to 100%, with 23 of the 31 papers having completion rates over 80%.
Outcome assessors were blind to group allocation for all assessments in 12 of the 31
trials. In a further four papers the assessors were blind to group allocation for some
outcome measures but not others. None of the trials were considered to be double
blinded, that is no trials had intervention therapists blind to group allocation. This is
related to the fact that it is not possible to blind a therapist administering supervised
exercise training. The lack of blinding was the main potential source of bias for trials of
pulmonary rehabilitation. Lacasse et al. (2009) therefore undertook a post-hoc sensitivity
analysis, restricting the meta-analysis to only trials where allocation concealment was
rated as adequate and if blinding of outcome assessors was reported. This sensitivity
analysis did not change the direction and significance of the outcome for quality of life or
functional exercise capacity.

Homogeneity of the study results was assessed as a component of the metaanalysis and P values for all outcomes were found to be greater than 0.14, indicating no
significant study heterogeneity that would influence the meta-analysis results. Metaanalyses to calculate weighted mean difference only included trials in which the same and
most frequent outcome measure was used. The sound methodological design and the
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inclusion of a substantial number of high quality trials allow firm conclusions to be made
on the efficacy of pulmonary rehabilitation for people diagnosed with COPD.

Nonetheless, a limitation of the review by Lacasse et al. (2009) is that the
methods did not allow for determination of the relative contribution of each of the
components of pulmonary rehabilitation, with exercise training being the only consistent
component. More specifically, 19 (60%) included trials examined a pulmonary
rehabilitation model with exercise training as the only intervention. The remaining 12
trials included a combination of exercise training and educational activities and/or
psychosocial support. Trials that include a combination of concurrent interventions result
in effects that are an aggregate of the activities. The direct contribution of each
component is unable to be ascertained. The magnitude of improvement in health related
quality of life and exercise capacity was similar in trials examining the effects of exercise
training alone and in the trials that examined a combination of exercise training and
education. This evidence supports the benefit of the exercise training component of
pulmonary rehabilitation, however it raises the question of whether additional
components are essential for achieving significant improvements in health outcomes.
There may also be outcomes other than health related quality of life and exercise capacity
that are important to patients and health care providers that are more responsive to the
non-exercise components of pulmonary rehabilitation.

Education is a recommended component of pulmonary rehabilitation (Nici, et
al., 2006; Ries, et al., 2007) and is readily included in pulmonary rehabilitation programs
in clinical practice (Brooks et al., 2007; Johnston, Maxwell, & Alison, 2011; Quenault,
2008). There is some evidence exploring the effect of education as a single intervention
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compared to usual care for patients with COPD, but the results are limited in the context
of a pulmonary rehabilitation program (Effing et al., 2009). The position statement of the
American Thoracic Society and European Respiratory Society (Nici, et al 2006) refers to
two randomised controlled trials of education for people with COPD compared to usual
care (Bourbeau et al., 2003; Monninkhof, van der Valk, van der Palen, van Herwaarden,
& Zielhuis, 2003). One of the cited trials evaluated an education intervention that
included supervised exercise training and therefore conclusions regarding the benefits of
education are limited by the potential influence of the exercise component (Monninkhof,
et al., 2003). The randomised controlled trial by Bourbeau et al. (2003) demonstrated a
significant improvement in quality of life and health care use for people who completed a
self-management education program compared to usual care. While the methods of the
trial were of a high quality with a parallel-group design, appropriate randomisation
processes with concealed allocation and blinding of outcome assessors, the trial was not
in the context of pulmonary rehabilitation. It was comparing a COPD self-management
education program to usual care, and was not evaluating the additive benefit of education
to supervised exercise training within pulmonary rehabilitation.

The evidence based pulmonary rehabilitation clinical practice guidelines
published by the American College of Chest Physicians and American Association of
Cardiovascular and Pulmonary Rehabilitation (Ries, et al. 2007) refer to five randomised
controlled trials examining education for people with COPD (Bourbeau, et al., 2003;
Emery, Schein, Hauck, & MacIntyre, 1998; Ringbaek et al., 2000; Stulbarg et al., 2002;
Wedzicha et al., 1998). Four of the trials being reviewed, however, described supervised
exercise training and education as the intervention and compared the outcomes to either
education alone or usual care (Emery, et al., 1998; Ringbaek, et al., 2000; Stulbarg, et al.,
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2002; Wedzicha, et al., 1998). The effects observed in these trials, therefore, are
attributable to both exercise training and education, and the benefits of education within
pulmonary rehabilitation cannot be determined. Findings from the two trials that were a
three intervention group design comparing exercise and education to education alone to
usual care indicated that the addition of exercise training to education resulted in
significantly greater improvements in 6MWD, quality of life, dyspnoea, psychological
state, cognitive function and health knowledge, compared to education alone or usual care
(Emery, et al., 1998; Stulbarg, et al., 2002). Based on the limited examination of
literature presented in the international clinical practice guidelines, it appears that only
when education is combined with exercise training in pulmonary rehabilitation is a
benefit observed (Nici, et al 2006; Ries, et al 2007).

An additional three randomised controlled trials have investigated the effects of
the exercise training and education components of pulmonary rehabilitation by comparing
exercise and education with education alone (Ries, Kaplan, Limberg, & Prewitt, 1995;
Scherer, Schmeider, & Shimmel, 1998; White, Rudkin, Harrison, Day, & Harvey, 2002).
This trial design leads to the exercise training component being the independent variable,
meaning any significant differences between the groups are attributable to the additional
benefit of the exercise training group. The results of all of these trials indicated
significantly greater improvements in 6MWD, self-efficacy, and dyspnoea with the
combination of exercise training and education compared to education alone. Two of the
trials also demonstrated significantly greater improvements in health related quality of life
for pulmonary rehabilitation compared to education alone (Scherer, et al., 1998; White, et
al., 2002). These results support the recommendation that exercise training is an essential
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component of pulmonary rehabilitation and indicates additional benefits to providing
education alone.

Crisafulli et al. (2010) observed that pulmonary rehabilitation participants with
COPD who chose to complete both exercise and education components demonstrated
higher scores on a health knowledge questionnaire than those who only completed
exercise training. However, there was no apparent translation of this improvement in
knowledge into any other measured health outcomes with both groups demonstrating a
similar significant improvement in exercise capacity, dyspnoea and health related quality
of life. The pre-post observational design of the trial by Crisafulli et al. (2010) does not
permit firm conclusions to be drawn from the results. Given the lack of published high
quality randomised controlled trials examining the specific contribution of the education
component within a pulmonary rehabilitation program, further investigation is required in
order to confidently guide clinical practice in this area.

When educational activities are delivered outside of pulmonary rehabilitation
and are compared to usual care for people with COPD, there appear to be some benefits
for participants. A systematic review of 14 randomised controlled trials of COPD selfmanagement education compared to usual care found a significant reduction in hospital
admissions and improvements in health related quality of life for people with COPD
(Effing et al., 2009). There were no clear benefits observed for other aspects of health
care use, lung function or exercise capacity (Effing et al., 2009). The authors concluded
that possible reasons for the inconclusive results were the heterogeneity of the
interventions, trial populations, follow-up times, and outcome measures implemented.
Meta-analyses were often not possible as only one or two trials had examined the
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outcome using a comparable measure, had a comparable intervention for pooling results
or had reported a measure such that it could be pooled.

One possible reason for this heterogeneity and lack of conclusive results is that
Effing et al. (2009) applied a very broad definition of education. The definition used was
“the operational definition of COPD education to be: a programme which transfers
information about COPD and treatment of COPD in any of the following forms: written,
verbal, visual or audio. The activities had to be embedded in a formal programme where
the primary goal was to improve the knowledge and understanding of COPD” (page 3).
The broad definition of education may have been required as there is an inconsistent
approach to implementation of educational activities for people with COPD. Indeed
clinical practice guidelines for the education component of pulmonary rehabilitation do
not give a clear description of educational activities that are required for clinical
implementation, but rather give a list of topics to cover and vague principles to follow
(Nici, et al., 2006; Ries, et al., 2007). Effing et al. (2009) also used a limited definition
for self-management. Self-management was considered to be “a written plan produced
for the purpose of patient self-management of COPD exacerbations. It (the action plan)
informs patients about when and how to adjust and/or start medication in case of an
exacerbation” (page 3). This may have limited the inclusion of some papers since
behavioural action plans (as defined in section 1.2.2) may have been a component of the
intervention, but not medical action plans related to exacerbations of COPD.

The conclusions of Effing et al. (2009) suggest that compared to usual care
COPD self-management education may lead to fewer hospital admissions and increased
health related quality of life, but these conclusions may not directly relate to the impact of
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education in pulmonary rehabilitation. Self-management education does not appear to be
consistently provided in clinical practice as a component of pulmonary rehabilitation. In
a recent Australian survey of pulmonary rehabilitation programs, only 52% of 161
respondents described self-management education to be a component (Johnston, et al.,
2011). Further evaluation of education as delivered within pulmonary rehabilitation is
required.

The clinical practice guidelines regarding the nutritional and psychosocial
support components within a pulmonary rehabilitation program are inconsistent and
acknowledge a lack of supporting evidence (Nici, et al., 2006; Ries, et al., 2007). There is
some evidence reported in systemic reviews exploring the effect of nutritional
intervention when applied as a single intervention compared to usual care for patients
with COPD (Collins, Stratton, & Elia, 2012; Ferreira, Brooks, White, & Goldstein, 2012),
but there remains a lack of randomised controlled trials evaluating the additional benefits
of this intervention in the context of a pulmonary rehabilitation program. These two
components have not been systematically reviewed or evaluated for the purpose of this
project with the emphasis on the two key intervention components of exercise training
and education.

1.2.4

Summary of evidence for components of pulmonary rehabilitation
It is clear from the most recent systematic review of pulmonary rehabilitation

where exercise training is the core component, that improvements in exercise capacity
and health related quality of life for people with COPD are observed when compared to
usual care (Lacasse, et al., 2009). However, it is not clear whether adding any other
components to exercise training within pulmonary rehabilitation leads to greater
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improvements. Randomised controlled trials that have attempted to evaluate the impact
of the exercise and education components have trial designs where the exercise training is
the independent variable. There are no randomised controlled trials comparing exercise
training alone to exercise training plus education or nutritional intervention or
psychosocial support. The benefits directly attributable to each of these other components
within pulmonary rehabilitation have therefore not yet been determined. Systematic
reviews suggest there may be benefits associated with self-management education and
nutritional intervention for people with COPD compared to usual care (Collins, et al.,
2012; Effing, et al., 2009). However there have not been reports investigating the
contribution of these components over and above the benefits of exercise training alone
within a pulmonary rehabilitation program. Considering the costs associated with the
addition of each component to exercise training in pulmonary rehabilitation, this paucity
of literature demonstrating efficacy illustrates a significant need for further research.

1.3

Directions for this thesis
Pulmonary rehabilitation programs currently implement educational activities as

a component of their programs in clinical practice, with over 90% of programs in
Australia having both exercise and education sessions (Johnston, et al., 2011; Quenault,
2008) and 95% describing some form of educational activities to be an intervention in the
program (Johnston, et al., 2011). Indeed patient education is a recommended component
of pulmonary rehabilitation in all recognised clinical practice guidelines (Abramson,
Crockett, Frith, & McDonald, 2006; McKenzie, et al., 2011; Morgan, et al., 2001; Nici, et
al., 2006; Ries, et al., 2007).
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There is however, limited published evidence available to clearly justify the
addition of education to exercise training in pulmonary rehabilitation. The evidence
based clinical practice guidelines on pulmonary rehabilitation have recommended
education be included based on a limited number of randomised controlled trials
examining education for people with COPD (Nici, et al., 2006; Ries, et al., 2007). The
most recent systematic review of randomised controlled trials examining selfmanagement education for people with COPD compared to usual care concluded that
there may be benefits in hospital admissions and health related quality of life (Effing, et
al., 2009). However, self-management education is not consistently the mode of
educational activity implemented in clinical practice of pulmonary rehabilitation
(Johnston, et al., 2011). The conclusions made by Effing et al. (2009) may therefore not
directly relate to education within the context of pulmonary rehabilitation. At the time of
commencing this research project there were no published systematic reviews that had
examined any other models of education delivery for people with COPD. In addition, no
randomised controlled trial has directly compared pulmonary rehabilitation that includes
exercise and education with pulmonary rehabilitation without education. Presently, the
benefits attributable to the education component of pulmonary rehabilitation cannot be
concluded.

It is important to assess the efficacy for inclusion of education in pulmonary
rehabilitation to ensure maximum cost benefit for the individual and society on a whole.
Access to significantly greater human resources is required to conduct pulmonary
rehabilitation that includes multidisciplinary education than a model where educational
activities are omitted. Associated financial costs are also likely to be greater with the
addition of educational activities.
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The role of education within pulmonary rehabilitation is further explored in this
thesis through a systematic review and randomised controlled trial. Given the lack of
trials investigating education within a pulmonary rehabilitation program, the systematic
review evaluates the effect of a variety of media of face-to-face disease specific education
for people with COPD compared to usual care in an attempt to review models that may be
incorporated within existing pulmonary rehabilitation programs. The randomised
controlled trial attempts to isolate the educational intervention by comparing pulmonary
rehabilitation that includes exercise training and education with pulmonary rehabilitation
without education.

24

2

CHAPTER TWO: DISEASE SPECIFIC EDUCATION FOR
COPD: A SYSTEMATIC REVIEW OF CHANGES IN HEALTH
OUTCOMES

This chapter describes a systematic review that compares disease specific
education for people with COPD to usual care. A meta-analysis of the literature is
presented, illustrating the changes in health outcomes following an educational
intervention compared to usual care for people with COPD. Finally, the results are
discussed and a justification for the randomised controlled trial of this thesis is presented.

2.1

Aims of the systematic review
The overall aim of this systematic review was to examine the changes in health

outcomes for people with COPD who have completed a disease specific patient education
program delivered in a formal context compared with usual care. The primary aim was
to evaluate the impact that disease specific education has on health care use, quality of
life, functional status, psychological state and self-efficacy for people with COPD.
Secondary aims were to describe methods of patient education delivery which have been
used for people with COPD, to describe the amount (in time) of the education given, to
describe the professionals providing education to patients with COPD, and to describe the
educational topics covered by trials including people with COPD.

The systematic review was published as Disease specific health education for
COPD: a systematic review of changes in health outcomes in 2007 in Health Education
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Research, volume 22, page 703-717 (Blackstock & Webster, 2007) (Appendix 1). An
update of this review was conducted in February 2012 and is presented in this chapter.

2.2

Methods
2.2.1

Search strategy

Six databases were searched for possible publications to include in the
systematic review. These included Medline (1966-February 2012), CINAHL (1982February 2012), Embase (1988- February 2012), PsychINFO (1872- February 2012), the
PEDro Library and the Cochrane Library. These databases were chosen to cover the
major medical, physiotherapy and psychological databases for randomised controlled
trials.

Table 2.1 outlines a plain language version of the search terms used. Appendix 2
gives the full search strategy including the order that the search terms were applied to the
OVID databases and Cochrane Library. The PEDro database search was conducted using
only “chronic obstructive pulmonary disease” and “education” as the keywords. Prior to
completing the search, all words were mapped for scope notes and MeSH terms on all
databases. All possible words were then incorporated into one large search across all
databases to maximise the yield and ensure no trials were missed. Hand searching of the
reference lists of publications obtained in full text was also undertaken by two
independent reviewers.
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Table 2.1 Plain Language Version of Systematic Review Search Terms
Condition

Method

Intervention

Outcome

 COPD
 Chronic

 Randomised

 Pulmonary

controlled trials
 Systematic
reviews
 Observational
trials

rehabilitation
 Education
 Self-management






And

And

obstructive
pulmonary disease

And







Quality of life
Health care use
Health care cost
Pulmonary
function
Exercise tolerance
Dyspnoea
Anxiety
Depression
Self-efficacy

Not

Exclusions





Pulmonary disease other than COPD: pulmonary fibrosis, lung carcinoma, asthma
Subjects aged under 18 years
Trials in a language other than English
Animal trials

2.2.2

Selection of papers for inclusion

Consideration of abstracts from sourced publications for inclusion in the
systematic review was completed by two independent reviewers. Agreement was
examined, and any disagreement resolved through discussion and consensus.

To be included, trials needed to have examined a sample of participants with a
diagnosis of COPD as classified by the Global Initiative for COPD (a FEV1 of <80%
predicted, a FEV1/FVC ratio of < 70%, and < 15% improvement in pulmonary function
post-bronchodilator therapy) (Pauwels, et al., 2001). If this was not clearly stated the trial
was excluded. If participants within the trial had a primary diagnosis of a chronic
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respiratory disease other than COPD such as asthma, lung cancer, pulmonary fibrosis,
cystic fibrosis, and/or bronchiectasis, the trial was excluded.

All trials needed to clearly describe an intervention of disease specific patient
education, and compare the intervention to usual care. For the purposes of this review,
disease specific patient education was defined as formal delivery of standardised
educational experiences on topics related to COPD. The design features of the
educational activities were not limited, although the educational intervention needed to
involve face-to-face interaction between the participant and health professional, since this
is the traditional mode of patient education in pulmonary rehabilitation (Johnston, et al.,
2011). No restrictions were placed on which health professional delivered the education
or the setting in which it was conducted (i.e. inpatient, outpatient or home based.) The
education package could also include an information brochure, pamphlet or booklet to
complement the face-to-face interaction.

Only randomised controlled trials or pseudo-randomised controlled trials were
included. Pseudo-random allocation trials, such as cluster randomisation, were permitted
since allocation by means of birth date or attendance at the clinic was considered
sufficient to minimise systematic group allocation biases. Observational trials without
randomisation or control comparison, cross-over design, and case control trials were
excluded since education is not an intervention that can be removed once delivered and
this review sort evidence with the lowest potential for bias.

Only full text articles published in English in a peer reviewed journal were
included as funding was not available for language translation.

28

Trials included in the review were required to measure change in health
outcomes. Trials must have reported on one or more of the outcome measures
summarised in Table 2.2. These measures were considered for data extraction and
analysis since they addressed the primary aim of the trial and have been validated for use
within the COPD population or older population in primary care.

Trials were excluded if education sessions included participants with other
chronic illnesses. If the trial had a sample of people with COPD and a sample of people
with another chronic disease, provided the education was considered to be COPD
focused, was delivered to each diagnostic group separately and the groups were analysed
independently, the trial was included and the COPD population data extracted.

Trials examining behaviour modification through cognitive remodelling, such as
cognitive behavioural therapy, were excluded. Cognitive behavioural therapy is a
structured psychological intervention in which the person works with the therapist on
changing thought processes to control symptoms and manage their disorder by using a
combination of behavioural and cognitive techniques to counteract problematic thoughts,
beliefs and interpretations (Cafarella, Effing, Usmani, & Frith, 2012). While it may
include educational activities, this intervention was not considered to be patient
education.
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Table 2.2 Acceptable outcome measures for trial inclusion in systematic review
Outcome
Health care use: measured by
self-reported or database
extraction

Health related quality of life

Pulmonary function

Measure
o

Physician visits (urgent and reviews)

o

Hospital admissions

o

Emergency department presentations

o

Hospital bed days

o

Hospital length of stay

o

Medication use

o

Cost savings

o

Chronic Respiratory Questionnaire

o

St George’s Respiratory Questionnaire

o

Sickness Impact Profile

o

Short Form-36 or 12

o

Health Status Questionnaire 2.0

o

Pulmonary function testing
 FEV1, FVC, FEV1/FVC ratio

Exercise tolerance

o

Frequency of exacerbations

o

Functional exercise tests
 Six minute walk test
 Incremental shuttle walk test

o

Maximal exercise testing: VO2 max

Symptom of dyspnoea

o

Medical Research Council dyspnoea scale

Self-efficacy

o

COPD Self-Efficacy Scale

o

General Self-Efficacy Scale

o

Hospital Anxiety and Depression Scale

o

State Trait Anxiety Scale

o

Zung Anxiety and Depression Scale

Anxiety and/or depression

FEV1=forced expiratory volume in one second, FVC=forced vital capacity, VO2 max = maximal oxygen uptake.

Trials where the education intervention was simultaneously provided with other
interventions, such as supervised exercise training sessions, were excluded. This was
done as the educational intervention needed to be the independent variable within the
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research trial design. If the trial had multiple trial arms such as (i) a group of participants
who received education and an alternative intervention, (ii) a group who received
education alone and (iii) a group who received usual care, provided the results of each
group were analysed separately, the trial was included and the data from the education
and usual care group were extracted for comparison.

2.2.3

Data extraction and synthesis

Data extraction of the trials were completed by two independent reviewers using
an Excel (Microsoft Windows 7.0, 2010) spreadsheet developed specifically for the
review (Appendix 3). Where data were duplicated and reported from the same research
trial and sample of participants across multiple publications, data were extracted only
once from the first publication that reported that data. Where longitudinal data were
reported, all instances of data collection were extracted for analysis. Data synthesis
grouped data from similar assessment time points.

Where possible a standardised mean difference (SMD) and 95% CI was
calculated (using Microsoft Excel, 2003) for each trial reported outcome and plotted on a
forest plot. A pooled SMD of trials measuring the same outcome, weighted for trial
sample size, was also calculated where possible and included on a forest plot. Results
were considered significant for the SMD when the 95% CI did not cross zero. A small
intervention effect was considered to be a SMD of 0.2 to 0.5, a moderate effect was
considered to be a SMD 0.5 to 0.8 and a large effect was a SMD greater than 0.8 (Cohen,
1988).
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Where possible, odds ratios (OR) were also calculated (using Microsoft Excel,
2003) and plotted on forest plots to allow comparison across trials. A pooled OR was
calculated when two or more trials reported proportions of participants for the same
outcome. Results were considered significant when the 95% CI did not cross one, since
an odds ratio of one means both groups have equal likelihood of the event occuring.

Where a meta-analysis was not able to be performed due to heterogeneity in trial
design, education intervention and/or outcome measures used, summary analyses have
been reported.

2.2.4

Method of assessment of risk of bias

Each trial was assessed for potential risk of bias using the Physiotherapy
Evidence Database (PEDro) Scale (School of Physiotherapy University of Sydney, 1999)
(Appendix 4). Following consideration of the available literature on quality assessment
of trials at the time of the initial review in 2005, it was concluded that the PEDro scale
was suitable for use in this systematic review since it provides a comprehensive and valid
assessment of risk of biases for randomised controlled trials (de Morton, 2009). The
other scales available at the time of the initial review did not incorporate as many
assessment criteria or consider as many potential sources of bias (Greenhalgh, 1997;
Guyatt, Sackett, & Cook, 1993; Juni, Altman, & Egger, 2001; Lohr, 2004; Sindu,
Carpenter, & Seers, 1997).

The PEDro scale has been assessed for reliability and was found to have fair to
very good intra-rater reliability with significant kappa values for each item ranging from
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0.36 to 0.8 (Fleiss, 1981; Maher, Sherrington, Herbet, Moseley, & Elkins, 2003). Interrater reliability is also considered to be fair to very good with item kappa values ranging
from 0.5 to 0.79 (Maher, et al., 2003). The intra-class correlation coefficient (ICC) for
the total score is 0.56 (95% CI of 0.47 to 0.65) for ratings by individuals and the ICC for
consensus ratings is 0.68 (95% CI of 0.57 to 0.76) (Maher, et al., 2003).

The PEDro scale is scored based on 11 assessable items, of which items two to
eleven are scored. Detailed criteria are used to determine whether an item is to be
awarded one point if the criteria is satisfied or zero if it is not (School of Physiotherapy
University of Sydney, 1999) (Appendix 4). The points are summed to give a total score
out of 10, with higher scores indicating a lower potential risk of bias.

2.3

Results
2.3.1

Search yield and included trials

Figure 2.1 illustrates the search yield and inclusion/exclusion of publications for
the initial systematic review published by Blackstock & Webster (2007). This search
identified a total of 556 titles and abstracts. Following review of the electronic title and
abstract, the full text version of 53 publications was obtained for further consideration by
the reviewers. No additional publications were found in the reference lists. The two
reviewers unanimously agreed on inclusion and exclusion of all but six papers. A final
decision was made for the remaining six papers following a short period of discussion. A
total of 10 trials of education were included in the initial published review (Bourbeau, et
al., 2003; Emery, et al., 1998; Gallefoss & Bakke, 1999, 2000, 2002; Gallefoss, Bakke, &
Kjaersgaard, 1999; Gourley et al., 1998; Howland et al., 1986; Kara & Asti, 2004;
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Littlejohns, Baveystock, Parnell, & Jones, 1991; Rea et al., 2004; Tougaard, Krone,
Sorknaes, & Ellegaard, 1992; Watson et al., 1997).

Initial yield of 556 publications
from data base and manual
searching

160 duplicate publications
deleted

396 publication title and abstracts
considered for inclusion

343 excluded on title and
abstract

40 excluded due to:
53 full text obtained

10 trials included
(13 publications)

 12 not randomised controlled
trials
 11 combined exercise and
education compared to usual
care
 7 not education as per definition
(psychological interventions,
smoking cessation)
 5 abstract only
 3 comparing two different
interventions, no usual care
 1 not only COPD participants
reported in data
 1 only reporting duplicate data
presented in prior publications

Figure 2.1 Flow chart of search yield and included publications in the systematic review
published by Blackstock & Webster (2007)
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When the search strategy was performed again in February 2012, an additional
four trials meeting inclusion criteria were identified (Dewan, Rice, Caldwell, & Hilleman,
2011; Khdour et al., 2011; Khdour, Kidney, Smyth, & McElnay, 2009; McGeoch et al.,
2006; Rice et al., 2010; Wakabayashi et al., 2011).

A total of 14 trials with 2546 participants with COPD were included in the
systematic review presented in this thesis in which disease specific education was
compared to usual care. Some trials were reported in multiple publications. Reference to
the trial of Gallefoss et al. (1999) includes data reported in Gallefoss and Bakke (1999),
Gallefoss and Bakke (2000), and Gallefoss and Bakke (2002). Data reported in Bourbeau
et al. (2006) and Gadoury et al. (2005) are referred to as Bourbeau et al. (2003). The trial
of Khdour et al. (2009) includes data reported in Khdour (2011), and outcomes reported
in Dewan et al. (2011) is from the trial of Rice et al. (2010).

2.3.2

Assessment of risk of biases

Five of the 14 (43%) research trials obtained a score of  6 out of 10 on the
PEDro scale and were considered to be at low risk of potential biases (Table 2.3). The
highest PEDro score was eight (Bourbeau, et al., 2003) and the lowest was one (Howland,
et al., 1986). The key criteria where trials did not control for potential biases were
assessor blinding and allocation concealment. As expected, participant and therapist
blinding were not satisfied by any trial since in trials of educational intervention blinding
of therapist and participant is not possible.
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Table 2.3 Assessment of methodological quality and risk of biases for each trial included in the systematic review utilising the PEDro Scale (1999)
Trial

Eligibility
criteria
(not scored)

Random
Allocation

Allocation
Concealment

Groups
similar at
baseline

Therapist
blinding

Subject
blinding

Assessor
blinding

>85%
participants
complete >1
measure

All
subjects
or ITA

Statistical
analysis
of groups

Point and
variability
measures

Score

Bourbeau et al. (2003)









X

X











8

Emery et al. (1998)









X

X





X





7

Gallefoss et al. (1999)





X



X

X





X





6

Gourley et al. (1998)





X

X

X

X

X









5

Howland et al. (1986)



X

X

X

X

X

X

X

X



X

1

Kara & Asti (2004)





X



X

X

X

X







5

Khdour et al. (2009)





X



X

X

X



X





5

Littlejohns et al. (1991)









X

X

X



X





6

McGeoch et al. (2006)





X

X

X

X

X



X





4

Rea et al. (2004)





X



X

X

X







X

5

Rice et al. (2010)





X



X

X











7

Tougaard et al. (1992)





X



X

X

X

X

X



X

3

Wakabayashi et al.
(2007)









X

X

X

X

X





5

Watson et al. (1997)





X



X

X

X

X

X





4

ITA = Intention-to-treat analysis, 

36

= criteria satisfied, X = criteria not satisfied.

2.3.3

Characteristics of included trials

An educational intervention was evaluated in 1238 participants and compared to
usual care in 1308 participants (Table 2.4). The mean age (standard deviation, SD) across
the 14 trials was comparable between groups: 65.9 (8.9) years for education participants
and 66.5 (8.7) years for usual care participants. All trials reporting FEV1% predicted had
a mean value below 60%, indicating participants had moderate disease (GOLD Executive
Committee, 2013). For the publications that described gender demographics, the total
number of males was 1767 (68%) and of females was 828 (32%). The gender imbalance
was mostly attributable to the trials reported by Rice et al. (2010) and Wakabayashi et al.
(2011) which included a disproportionate number of males.

There was large variability in the outcome measures used to evaluate the effects
of education, particularly in describing health care use following intervention (Table 2.4).
All but one trial (Kara & Asti, 2004) examined more than one outcome. However, many
of the outcome measurement tools were used in only one trial, which limited the capacity
to compare results across trials.
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Table 2.4 Summary of characteristics of each trial included in the systematic review
Trial

Follow-up
(Months)

Outcome Measures

4 and 12

Hospital admissions and hospital bed days
Emergency department presentations
GP visits (scheduled versus unscheduled)
Respiratory physician visits (scheduled versus unscheduled)
St George’s Respiratory Questionnaire
6 Minute walk test
No. of exacerbations (participant recorded)

Gadoury et al.
(2005)

12 and 24

All cause hospital admissions
All cause emergency department presentations

Bourbeau et al.
(2006)

12

Cost analysis

Bourbeau et
al. (2003)

Sample
Size (no.)
Ed Con
96

95

Age (Years)
Ed
69.4 (6.5)

Con
69.6 (7.4)

Gender (no.)

FEV1 (% Pred)

M

F

Ed

Con

106

85

1 (0.33) †

0.98 (0.31) †

Emery et al.
(1998)

24

25

67.4 (5.9)

67.4 (7.1)

22

27

43‡

39‡

2

Sickness Impact Profile
VO2 Max
State Trait Anxiety Inventory

Gallefoss et
al. (1999)

31

31

57 (9)

58 (10)

31

31

59 (9)

56 (11)

12

St George’s Respiratory Questionnaire

Gallefoss &
Bakke (1999)

Steroid inhaler use
Oral steroid use
Rescue bronchodilator use

Gallefoss &
Bakke (2000)

GP visits
Hospital admissions and bed days.

Gallefoss &
Bakke (2002)

GP, respiratory physician, hospital admission and
pharmaceutical costs
Cost benefit analysis
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Trial

Sample
Size (no.)
Ed Con

Age (Years)
Ed

Con

Gender (no.)

FEV1 (% Pred)

M

F

Ed

Con

Follow-up
(Months)

Outcome Measures

Gourley et al.
(1998)

43

54

N/A

N/A

N/A

N/A

N/A

N/A

1

Health Status Questionnaire 2.0

Howland et
al. (1986)

213

325

59‡

60‡

253

257

N/A

N/A

1

Sickness Impact Profile
Zung Anxiety Scale
Zung Depression Scale

Kara & Asti
(2004)

30

30

61 (11.3)

61 (11.1)

47

13

N/A

N/A

1

COPD Self-Efficacy Scale.

Khdour et al.
(2009)

79

77

65.6 (10.1)

67.3 (9.2)

69

87

52 (15.9)

52 (17.8)

6 and 12

Khdour et al.
(2011)

Littlejohns et
al. (1991)

39

39

GP visits (scheduled vs. unscheduled)
Hospital admissions and emergency department
presentations
Hospital bed days
St George’s Respiratory Questionnaire
FEV1
Cost analysis: GP visits (scheduled vs. unscheduled),
hospital admissions, emergency department presentations,
hospital bed days, oral steroid and antibiotic courses
Utility score from EuroQoL

68

65

62.9 (7.8)

62.5 (7.6)

87

46

45 (22)

50 (23)

12

“Outpatient Attendances” – GP and physician combined
Home consultations with a GP
Hospital admissions and length of stay
Self-reported prescription drug use
Sickness Impact Profile
FEV1
6 Minute walk test
Mortality
Hospital Anxiety and Depression Scale

40
Trial

Sample
Size (no.)
Ed Con

McGeoch et
al. (2006)

86

73

Rea et al.
(2004)

83

52

Rice et al.
(2010)

372

371

Age (Years)
Ed

Con

69.8 (11.6)

72.1 (9.9)

68§

69.1 (9.4)

70.7 (9.7)

Gender (no.)
M

FEV1 (% Pred)

F

Ed

40

42

40

70 (8.7)

69.5 (9.5)

Outcome Measures

Con

94

65

55 (18.7)

53 (18.1)

6 and 12

56

79

52‡

50‡

12

Hospital admissions and bed days
Self-reported prescription drug use
Chronic Respiratory Questionnaire and Short Form-36
FEV1
Shuttle walk test

728

15

36 (14.5)

38 (14.4)

12

Hospital admissions and length of stay
Emergency department presentations
Respiratory medication use: bronchodilator use
Oral steroid and antibiotic use
St George’s Respiratory Questionnaire

12

Cost analysis

12

FEV1 and FVC
Total health care costs

Dewan et al.
(2011)
Tougaard et
al. (1992)

Follow-up
(Months)

N/A

N/A

53‡

56‡

GP visits
Hospital admissions
Oral steroid and antibiotic use
St George’s Respiratory Questionnaire
Hospital Anxiety and Depression Scale

Trial

Sample
Size (no.)
Ed Con

Age (Years)
Ed

Con

Gender (no.)
M

FEV1 (% Pred)

F

Ed

Follow-up
(Months)

Outcome Measures

Con

Wakabayashi
et al. (2011)

42

43

71.7 (7.6)

72.9 (6.4)

132

20

60.3 (21)

59.9 (18.8)

12

Hospital admissions and emergency department presentations
St George’s Respiratory Questionnaire
FEV1
6minute walk test
Medical Research Council Dyspnoea Scale

Watson et al.
(1997)

29

27

68 (10)

67 (8)

36

20

37‡

36‡

6

GP visits
Oral steroid and antibiotic use
St George’s Respiratory Questionnaire

Results are presented as mean (SD) or number of participants. *Publications from update search † FEV1 not given as % predicted, given in litres, ‡ No standard deviation given. § Mean age of both groups, no standard
deviations given, age range of 44 – 84. N/A = not supplied, Ed= Education group, Con = Usual care control group, M = Male, F = Female, COPD = Chronic obstructive pulmonary disease, FEV1 = forced expiratory
volume in one second, FVC =forced vital capacity, GP = General medical practitioner.
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2.3.4

Content and design of interventions

The educational intervention was described with varying amount of detail in
each of the trials (Table 2.5). Ten of the 14 models of education conducted the interactive
sessions on an individual basis, three were in a group setting and one used a combination
of group and individual interactions. One of the trials (Tougaard, et al., 1992)
implemented the education during an inpatient episode, in all remaining trials education
was conducted at home or in the outpatient clinical setting. A range of health
professionals were involved in delivering the education, with the key disciplines being
medicine, nursing and pharmacy. None of the models described education as a
pulmonary rehabilitation program in the absence of an exercise component. Ten of the 14
models were considered to be self-management education; the remainder were considered
to be didactic in design. Didactic design was determined if the focus of the education was
on delivery of information related to COPD (as defined in section 1.2.2). Selfmanagement education design was determined if the focus of the education was on
development of the core self-management skills defined by Lorig & Holman (2003) and
detailed in section 1.2.2. In the trials of self-management education intervention, the
educational activities focused on development of problem solving skills, decision making,
resource utilisation, forming of a patient/health care provider partnership, and taking
action including the use of action plans (Lorig & Holman, 2003).

Table 2.6 summarises the educational topics covered during the intervention for
each of the trials. One trial did not provide details on educational topics other than to
state that they included COPD knowledge, inhalation technique, impairment, disability
and handicap (Littlejohns, et al., 1991)
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Table 2.5 Summary of educational delivery mode, length of education activity and health professionals facilitating activity in each of the 14
models of education.
Trial

Education Style

Venue

Bourbeau et al. (2003)

Individual Selfmanagement

Home

Emery et al. (1998)

Group Didactic

Gallefoss et al. (1999)

Education Model

Professionals Delivering
Education

1 hour/week
7 - 8 weeks
Action plans

Nurses
Respiratory therapist
Physiotherapist

O/P

1 hour sessions
10 weeks (16 education sessions and 10 stress
management)

Clinical Psychologist and others not
stated

Group and
Individual Selfmanagement

O/P

2 x 2 hour group sessions on 2 separate days. Then 1 – 2
individual with nurse and 1 – 2 individual with
physiotherapist

Medical Doctor
Pharmacist
Nurse
Physiotherapist

Gourley et al. (1998)

Individual Didactic

O/P

5 scheduled visits, 1 every 4-6 weeks

Pharmacists

Howland et al. (1986)

Group Didactic

O/P

2 education programs:
Severe disease = 6 x 2 hour sessions
Mild disease = 3 x 2 hour sessions

Not stated

Kara & Asti (2004)

Group Selfmanagement

O/P

4 weeks
3 - 4 sessions/ week of 35-40 minutes

Nurses and others not stated

Khdour et al. (2009)

Individual Selfmanagement

O/P

1 hour session at baseline & 6 months. Follow up phone
call at 3 & 9 months. Action plans

Pharmacist

Littlejohns et al.
(1991)

Individual Selfmanagement

Home

12 month period. No details on frequency of contact

Respiratory health care worker
(nurse)
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Trial

Education Style

Venue

McGeoch et al. (2006)

Individual Selfmanagement

O/P

Rea et al. (2004)

Individual Selfmanagement

O/P & Home

Rice et al. (2010)

Individual Selfmanagement

Education Model

Professionals Delivering
Education

1 x 1 hour session
Action plans

Practice nurse
Respiratory educator

Monthly meetings with PN and 3 monthly meetings with
the GP. 1 home visit from respiratory nurse (and another
following an inpatient stay)

Respiratory nurse
Practice nurse
Respiratory physician
General practitioner

O/P

1 x 1.5 hour session
Action plans
Monthly telephone calls

Respiratory therapist case manager

Individual Didactic

I/P

Mean 258 minutes education time

Nurse
Doctor (specialty area not stated)

Wakabayashi et al.
(2011)

Individual SelfManagement

O/P

Topics based on LINQ
Monthly sessions of at least 30minutes for 6 months
Action plans

Practice Nurse
General Practitioner

Watson et al. (1997)

Individual Selfmanagement

O/P

Formulation of action plans
Provision of education booklet. Up to 60 minutes with the
PN or GP (40% spending 10-20min, 35% spending 2030min)

Practice Nurse
General Practitioner

Tougaard et al. (1992)

*Publications from update search. O/P =Outpatient clinic setting, I/P=Inpatient clinical setting, LINQ=Lung Information Needs Questionnaire, PN=Practice nurse, GP=General medical practitioner.
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Table 2.6 Summary of educational topics experienced by participants

Emery et al. (1998)





Gallefoss et al. (1999)





Gourley et al. (1998)





Howland et al. (1986)





Kara & Asti (2004)



Khdour et al. (2009)




















































Littlejohns et al. (1991)
















Insufficient details provided

McGeoch et al. (2006)



Rea et al. (2004)



Rice et al. (2010)





Tougaard et al. (1992)





Wakabayashi et al. (2011)











Watson et al. (1997)



















Total number of trials

14

13

10

9

9

7

7

6

4

45
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Self Care



Community
support

Smoking
cessation



Travel &
leisure

Using an
action plan



Sex and
emotions

Exercise



Diet

Information
on COPD



Energy,
relaxation
or stress

Medications

Bourbeau et al. (2003)

Breathing
and cough
techniques

Trial
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3
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The results of the synthesis of data extracted from trials included in the
systematic review are reported below under the outcomes of health care use, health
related quality of life, pulmonary function and exercise capacity, symptoms of dyspnoea
and psychological status (including self-efficacy).

2.3.5

Impact on health care use

Outcomes related to health care use were reported in 10 trials using a wide
variety of measures (Bourbeau, et al., 2003; Gallefoss, et al., 1999; Khdour, et al., 2009;
Littlejohns, et al., 1991; McGeoch, et al., 2006; Rea, et al., 2004; Rice, et al., 2010;
Tougaard, et al., 1992; Wakabayashi, et al., 2011; Watson, et al., 1997). To report the
varied measures, health care use will be presented under the categories of GP and
respiratory physician consultations, hospital care and prescription medication use. Metaanalysis has been conducted for health care use over the 12 months following
intervention. Where health care use was recorded by a trial for a greater or lesser period
of time, descriptive analyses have been completed.

General Medical Practitioner and Respiratory Physician Consultations
General medical practitioner use was measured by different indicators across
trials. To evaluate the overall effect of education on participant access to GPs in the 12
months following intervention, where possible, data from all outcomes were synthesised
in a single meta-analysis (Figure 2.2). There was a significant moderate effect of -0.44
(95% CI -0.77 to -0.12) in favour of education in reducing GP consultations.
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Gallefoss et al. 1999
‐0.73 (95% CI ‐1.27 to ‐0.16)

Watson et al. 1997
0.33 (95% CI ‐0.2 to 0.86)

Khdour et al. 2009
‐0.55 (95% CI ‐0.9 to ‐0.19)

Tougaard et al. 1992
‐0.75 (95% CI ‐1.19 to ‐0.29)

Pooled SMD
‐0.44 (95% CI ‐0.77 to ‐0.12)

‐1.50

‐1.00

‐0.50

0.00

Favours Intervention

SMD = standardised mean difference.

0.50

1.00

Favours Control

Indicates SMD calculated on mean number of general medical

practitioner consultations.

Indicates SMD calculated on mean number of unscheduled general medical

practitioner consultations.

Indicates SMD calculated on mean general medical practitioner costs.

Figure 2.2 Forest plot of standardised mean difference for accessing general medical
practitioner consultations in the 12 months following intervention

Three trials compared scheduled GP visits (review appointments) with
unscheduled GP visits (urgent appointments) over the 12 months following intervention
(Bourbeau, et al., 2003; Gallefoss, et al., 1999; Khdour, et al., 2009). Bourbeau et al.
(2003) reported the total number of scheduled and unscheduled GP visits per annum
inclusive of all participants in each group. Khdour et al. (2009) reported mean number of
scheduled and unscheduled visits per participant per annum. Gallefoss et al. (1999)
reported percentage of all GP visits that were “acute”. This heterogeneity of outcome
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measures and reporting of results prevented a single meta-analysis. All trials found no
significant difference between the groups in scheduled GP consultations per annum.
However, two of the three trials examining mean and total number of unscheduled GP
visits found significantly fewer occurrences for the education group compared to usual
care (total of 46 vs. 112, p=0.003, and mean 1.18 (SD 1.56) vs. 2.94 (SD2.48), p=0.003)
(Bourbeau, et al., 2003; Khdour, et al., 2009). Gallefoss et al. (2000) did not report a
significant difference in percentage of all GP visits being “acute” (education 64% vs.
control 67%, p > 0.05).

Three trials examined the costs associated with GP visits following the education
intervention (Gallefoss, et al., 1999; Khdour, et al., 2009; Tougaard, et al., 1992). All
reported cost benefits for the education participants compared to usual care. Tougaard et
al. (1992) reported that the total costs associated with GP visits was less in the education
group (Norwegian Krone (NOK) 100, 95% CI 29 to 170, vs. NOK 900 95% CI 407 to
1393, p<0.001). Gallefoss et al. (1999) reported that the change in total costs for GP
visits over the 12 month period following intervention decreased significantly in the
education group compared to usual care which increased (Danish Krone (DKK) -89 vs.
DKK 1346, p=0.001). Finally, Khdour et al. (2009) reported significantly lower costs
associated with unscheduled GP visits following education (British Pounds () 45.31, 95%
CI 35.62 to 55.00 vs. 73.41, 95% CI 57.87 to 88.95). Although in the same trial costs
associated with scheduled visits were not different between groups (£106.64, 95% CI
89.32 to 123.96 versus £121.03, 95% CI 102.37 to 139.69) (Khdour, et al., 2009).

Access to GP consultations in the 12 months following intervention was also
reported as categorical data examining proportion of participants requiring GP
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consultation in the 12 months following intervention by three trials (Gallefoss, et al.,
1999; Littlejohns, et al., 1991; McGeoch, et al., 2006). A pooled odds ratio (OR) showed
a non-significant tendency for participants in the usual care group to be 1.3 times (95% CI
0.8 to 2.1) more likely to have more than one GP visit in the 12 months following
intervention than the education group participants (Figure 2.3). Littlejohns et al. (1991)
reported that 70% of participants in the intervention group had two or more GP visits per
annum compared to only 59% in the control group (p=0.03).

Gallefoss et al. 1999
n = 52
OR 15 (95% CI 4 to 58)

Littlejohns et al. 1991
n = 116
OR 6 (95% CI 0.7 to 53)

McGeoch et al. 2006
n = 154
OR 0.7 (95% CI 0.3 to 1.6)

Pooled OR
OR 1.3 (95% CI 0.8 to 2.1)

‐10

0

Favours Control

10

20

30

40

50

60

Favours Intervention

OR = Odds ratio

Figure 2.3 Forest Plot of odds ratio for likelihood of one or more general medical
practitioner visits per annum

The only trial to examine the number of respiratory physician consultations,
found there were no significant differences in the total number of scheduled or
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unscheduled respiratory physician visits for participants in either the education or usual
care groups (scheduled 346 vs. 316, p=0.91, unscheduled 24 vs. 26, p=0.32) (Bourbeau,
et al., 2003).

Hospital Care
The impact of education on hospital care was examined in terms of emergency
department (ED) presentations, hospital admissions, hospital bed days, length of stay, and
the costs associated with hospitalisation. A series of meta-analyses were performed for
the key indicators of accessing hospital care in the 12 months following intervention and
are presented in Figure 2.4.

Emergency Department Presentations
Meta-analysis showed a significant large effect of fewer ED presentations (for
any medical diagnosis) in the 12 months following an education intervention compared to
usual care (SMD -0.8, 95% CI -1.35 to -0.25; (Figure 2.4) (Bourbeau, et al., 2003;
Khdour, et al., 2009; Rice, et al., 2010; Wakabayashi, et al., 2011). Furthermore, the
significant reduction in ED presentations observed for the first 12 months extended into
the second year of the trial conducted by Bourbeau et al. (2003) (reduction in the rate of
all-cause ED presentations in the self-management group as compared to the usual care
group of -0.7, 95% CI -0.58 to -0.82).
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ED Presentations
Bourbeau et al. 2003
‐1.67 (95% CI ‐1.99 to ‐1.33)

Khdour et al. 2009
‐0.44 (95% CI ‐0.79 to ‐0.08)

Rice et al. 2010
‐0.22 (95% CI ‐0.36 to ‐0.07)

Wakabayashi et al. 2011
‐0.23 (95% CI ‐0.65 to 0.2)

Pooled SMD
‐0.8 (95% CI ‐1.35 to ‐0.25)

Hospital admissions
Wakabayashi et al. 2011
‐0.2 (95% CI ‐0.66 to 0.22)

Hospital bed days
Bourbeau et al. 2003
‐0.26 (95% CI ‐0.54 to 0.03)

Gallefoss et al. 1999
‐0.23 (95% CI ‐0.76 to 0.32)

Khdour et al. 2009
‐0.49 (95% CI ‐0.84 to ‐0.13)

Pooled SMD
‐0.33 (95% CI ‐0.55 to ‐0.11)

Hospitalisation Costs
Gallefoss et al. 1999
‐0.25 (95% CI ‐0.78 to 0.3)

Khdour et al. 2009
‐0.48 (95% CI ‐0.83 to ‐0.13)

Rice et al. 2010
‐0.25 (95% CI ‐0.4 to ‐0.11)

Tougaard et al. 1992
‐0.32 (95% CI ‐0.75 to 0.12)

Pooled SMD
‐0.3 (95% CI ‐0.45 to ‐0.17)

‐2.5

‐2

‐1.5

‐1

Favours Intervention
ED = emergency department, SMD = standardised mean difference

‐0.5

0

0.5
Favours Control

Figure 2.4 Forest plot of standardised mean difference for key indicators of accessing
hospital care in the 12 months following intervention
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Similarly, Rice et al. (2010) reported a significant reduction in the incidence of
ED presentations for exacerbations of COPD for the education group (rate ratio 0.49, 95%
CI 0.33 to 0.72, p<0.001). This was the only trial to separately report respiratory related
ED presentations.

Bourbeau et al. (2003) categorised participants as either having attended or not
attended the ED in the 12 months following intervention. Significantly fewer participants
in the self-management education group presented to the ED in the 12 months following
intervention compared to the usual care group (41% vs. 63%, p=0.002).

Hospital Admissions
The number of hospital admissions was recorded under different parameters for
each trial; therefore a meta-analysis was not possible. The mean number of hospital
admissions per participant per year was reported by Wakabayashi et al. (2011) who found
a small non-significant SMD in favour of the education group (-0.2, 95% CI -0.66 to
0.22) (Figure 2.4). In contrast, Bourbeau et al. (2003) observed significantly fewer total
number of admissions for exacerbations of COPD per annum in the education group than
the usual care group (group total admissions of 71 vs. 118, p=0.01).

Six trials calculated the proportion of people having at least one hospital
admission in the 12 months following intervention (Bourbeau, et al., 2003; Khdour, et al.,
2009; Littlejohns, et al., 1991; McGeoch, et al., 2006; Rea, et al., 2004; Tougaard, et al.,
1992). Three trials reported hospital admissions for an acute exacerbation (Bourbeau, et
al., 2003; Khdour, et al., 2009; Rea, et al., 2004), and four trials reported “all cause”
hospital admissions (Littlejohns, et al., 1991; McGeoch, et al., 2006; Rea, et al., 2004;
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Tougaard, et al., 1992). When data were pooled, there was a non-significant trend for the
usual care group to be more likely to have a hospital admission for any cause (pooled OR
1.5, 95% CI1.0 to 2.2) (Figure 2.5), and the usual care group were significantly more
likely to have a hospital admission for an exacerbation of COPD (pooled OR 2.3, 95% CI
1.6 to 3.4) (Figure 2.6). Similarly, Rice et al. (2010) also found a tendency for a
reduction in incidence of COPD related hospital admission for the education group
compared to usual care (rate ratio of 0.69 (95% CI 0.47 to 1.01).

Littlejohns et al. 1991
n = 133
OR 1.3 (95% CI 0.5 to 3.0)

McGeoch et al. 2006
n = 154
OR 1.0 (95% CI 0.3 to 3.2)

Rea et al. 2004
n = 135
OR 1.9 (95% CI 0.9 to 3.8)

Tougaard et al. 1992
n = 82
OR 2.7 (95% CI 1.0 to 7.6)

Pooled OR
OR 1.5 (95% CI 1.0 to 2.2)

‐1

0

Favours Control

1

2

3

4

5

6

7

8

9

Favours Intervention

OR = odds ratio

Figure 2.5 Forest plot of odds ratio for likelihood of one or more all cause hospital
admissions per annum
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Bourbeau et al. 2003
n = 191
OR 2.1 (95% CI 1.2 to 3.9)

Khdour et al. 2009
n = 156
OR 2.4 (95% CI 1.2 to 4.8)

Rea et al. 2004
n = 135
OR 2.3 (95% CI 1.1 to 4.8)

Pooled OR
OR 2.3 (95% CI 1.6 to 3.4)

‐1

0

1

Favours Control

2

3

4

5

6

Favours Intervention

OR = odds ratio

Figure 2.6 Forest plot of odds ratio for likelihood of one or more hospital admissions per
annum for exacerbation of COPD

In the second 12 months following intervention, Bourbeau et al. (2003) reported
a significant reduction in all-cause hospital admissions for the education group compared
to usual care (reduction in the rate of all-cause hospital admissions in the selfmanagement group as compared to the usual care group of -0.44, 95% CI -0.68 to -0.21).
Although this reduction rate was at a smaller magnitude than the first 12 months
following intervention (reduction rate in first 12 months of -0.70, 95% CI -0.95 to -0.46).

Hospital bed days
Hospital bed days for the 12 months following intervention were reported by
four trials (Bourbeau, et al., 2003; Gallefoss, et al., 1999; Khdour, et al., 2009; Rea, et al.,
2004). Overall there was a significant moderate effect of education resulting in fewer
hospital bed days per annum compared to usual care (SMD -0.33, 95% CI -0.55 to -0.11)
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(Figure 2.4) (Bourbeau, et al., 2003; Gallefoss, et al., 1999; Khdour, et al., 2009). The
study by Rea et al. (2004) could not be included in the meta-analysis as SDs were not
reported. These authors found an increase in bed days from 3.5 to 4.0 in the control
group and a decrease from 2.8 to 1.1 days in the education group (p=0.04).

Length of stay
Two trials examined mean length of stay for participants who underwent a
hospital admission in the 12 months following intervention, and found no differences
between the groups (Littlejohns, et al., 1991; Rice, et al., 2010). Rice et al. (2010)
reported a mean of 4.8 days for both groups, while Littlejohns et al. (1991) reported a
mean of five days for both groups. Neither trial reported a SD and therefore results were
not able to be pooled in a meta-analysis.

Hospital care costs
Cost related to hospitalisations was reported in four trials (Gallefoss, et al., 1999;
Khdour, et al., 2009; Rice, et al., 2010; Tougaard, et al., 1992). A meta-analysis showed
a small but significant effect of education in reducing costs associated with hospital
admissions, with a SMD of 0.3 (95% CI 0.17 to 0.45) (Figure 2.4).

Prescription Medication Use
Prescription medication use was reported in seven trials (Gallefoss, et al., 1999;
Khdour, et al., 2009; Littlejohns, et al., 1991; McGeoch, et al., 2006; Rea, et al., 2004;
Rice, et al., 2010; Watson, et al., 1997). Medication use has been analysed in terms of
drug types: inhaled short acting bronchodilator medications, inhaled long acting
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bronchodilator medications, inhaled corticosteroids, oral antibiotics and oral
corticosteroids.

Short acting bronchodilator medication use was reported in four trials (Gallefoss,
et al., 1999; Littlejohns, et al., 1991; Rea, et al., 2004; Rice, et al., 2010). Education did
not lead to significant reductions in the mean number of short acting beta2 agonists
prescribed (Rice, et al., 2010), the percentage of patients in each group supplied with
short acting beta2 agonists (Littlejohns, et al., 1991) or total courses prescribed for each
group (Rea, et al., 2004). Although, on examination of defined daily dosages (DDD) for
inhaled short acting beta2 agonists, Gallefoss et al. (1999) found participants in the
education group received less than half the amount of medication than participants in the
usual care group (median 125 vs. 290, p = 0.03). The DDD is the average maintenance
dose per day for a drug used for its main indication, which in this case is bronchodilation
(WHO Collaborating Centre for Drug Statistics Methodology, 1994). The proportion of
participants using short acting anti-cholinergic respiratory medication was reported by
only one trial and was significantly greater in the education group (62% vs. 42%, p=0.02)
(Littlejohns, et al., 1991).

Consumption of inhaled long acting bronchodilator respiratory medication was
only reported in one trial (Rice, et al., 2010). These authors reported a significantly
greater number of days per annum where long acting beta2 agonist medication was
supplied to participants in the education group (mean difference in number of days
supplied 26, 95% CI 5 to 48, p=0.02). Tiotropium bromide respiratory medication was
also found to be greater in the education group (mean difference in number of days
supplied 19, 95% CI 5 to 33, p=0.0008) (Rice, et al., 2010).
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Four trials reported on “symptom preventer” medication (inhaled respiratory
corticosteroids). Use was not significantly different between the groups in any trial
(Gallefoss, et al., 1999; Littlejohns, et al., 1991; Rea, et al., 2004; Rice, et al., 2010).

Oral antibiotic use was reported by four trials (Littlejohns, et al., 1991;
McGeoch, et al., 2006; Rea, et al., 2004; Rice, et al., 2010). When the proportion of
participants requiring a course of oral antibiotics in the 12 months following intervention
was combined to calculate a pooled OR there was a non-significant increased likelihood
of oral antibiotic use in the education group (pooled odds ratio 1.4, 95% CI 0.5 to 3.6)
(Littlejohns, et al., 1991; McGeoch, et al., 2006; Rea, et al., 2004). Similarly, Rice et al.
(2010) reported the mean number of courses in the 12 months following intervention was
significantly greater for the education group than the control group (mean difference 2.5,
95% CI 2.0 to 3.0, p<0.001).

Oral corticosteroid use was reported as the proportion of participants requiring a
course of the medication in the 12 months following intervention by four trials (Gallefoss,
et al., 1999; Littlejohns, et al., 1991; McGeoch, et al., 2006; Rea, et al., 2004). A pooled
OR indicated a 1.5 (95% CI 0.4 to 5.2) times greater likelihood of taking an oral
corticosteroid course when receiving education, however this was not statistically
significant. Rice et al. (2010) report a significantly higher consumption of prednisolone
(mean amount in milligrams) in the 12 months following intervention for the education
group (mean difference 775, 95% CI 528 to 1022, p<0.001).

Cost of pharmaceutical use was examined in three trials, but details of
medication types included in the cost estimates were poorly reported. No significant
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difference in pharmaceutical cost was reported for respiratory drug prescription costs
(education mean USD127 (139) vs. usual care mean USD112 (157)) (Rice et al., 2010) or
pharmaceutical costs in general (education mean NOK 5700(3400) vs. usual care mean
6700(4400) (Gallefoss et al. 1999). When cost was reported as oral corticosteroid and
oral antibiotic use, there were significantly greater costs for the usual care group
(education mean British £25.62 (95%CI 19.36 to 31.89) vs. usual care mean £49.71
(95%CI 41.59 to 57.83) (Khdour et al. 2009).

Cost benefit analysis
A cost benefit analysis was completed by four trials (Bourbeau, et al., 2003;
Gallefoss, et al., 1999; Khdour, et al., 2009; Rice, et al., 2010). More specifically, all four
trials completed an economic benefit analysis examining the costs of conducting the
education program compared to the savings in total health care costs. A small but
significant positive effect of education in cost benefit was observed (pooled SMD 0.16,
95% CI 0.03 to 0.30) (Dewan, et al., 2011; Gallefoss & Bakke, 2002; Gallefoss, et al.,
1999; Khdour, et al., 2011; Khdour, et al., 2009; Rice, et al., 2010) (Figure 2.7). The
fourth trial completed by Bourbeau et al. (2003) was not included in the pooled SMD,
since these authors provided data based on number of participants receiving education.
There was no significant economic benefit of education compared with usual care when
less than 50 people with COPD per annum per case manager were receiving the selfmanagement education intervention (Bourbeau et al., 2003). Once greater than 50 people
per annum per case manager were receiving the education, there was a significant mean
difference between the education and usual care groups (at 50 participants mean
difference Canadian dollars (CAD) 2148, 95% CI 38 to 4258; at 70 participants mean
difference CAD 2428, 95% CI 1538 to 3174).
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Gallefoss et al. 1999
‐0.33 (95% CI ‐0.35 to ‐0.3)

Khdour et al. 2009
‐0.33 (95% CI ‐0.4 to ‐0.26)

Rice et al. 2010
‐0.12 (95% CI ‐0.16 to ‐0.08)

Pooled SMD
‐0.16 (95% CI ‐0.3 to ‐0.03)
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SMD = Standardised mean difference

Figure 2.7 Forest plot of economic cost benefit analysis

2.3.6

Health Related Quality of Life and Health Status

Disease specific health related quality of life was measured in eight trials. The
SGRQ was used by seven trials (Bourbeau, et al., 2003; Gallefoss, et al., 1999; Khdour, et
al., 2009; McGeoch, et al., 2006; Rice, et al., 2010; Wakabayashi, et al., 2011; Watson, et
al., 1997) and one trial used the CRQ (Rea, et al., 2004).

A meta-analysis of trials that used the SGRQ showed a small but significant
positive effect of education on total SGRQ score immediately following intervention
(SMD 0.27, 95% CI 0.07 to 0.48) (Figure 2.8). At 12 months, this effect was no longer
statistically significant but still in favour of the education intervention (SMD 0.17, 95%
CI -0.04 to 0.38) (Figure 2.8).
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Immediately following intervention
Bourbeau et al. 2003
‐0.35 (95% CI ‐0.66 to ‐0.04)

Khdour et al. 2009
‐0.32 (95% CI‐0.64 to ‐0.01)

Wakabayashi et al. 2011
‐0.25 (95% CI ‐0.68 to 0.17)

Watson et al. 1997
0 (95% CI ‐0.52 to 0.52)

Pooled SMD
‐0.27 (95% CI ‐0.48 to ‐0.06)

12 month follow‐up
Bourbeau et al. 2003
‐0.2 (95% CI ‐0.52 to 0.11)

Gallefoss et al. 1999
‐0.17 (95% CI ‐0.7 to 0.38)

Khdour et al. 2009
‐0.2 (95% CI ‐0.52 to 0.11)

McGeoch et al. 2006
‐0.09 (95% CI ‐0.41 to 0.23)

Wakabayashi et al. 2011
‐0.26 (95% CI ‐0.68 to 0.17)

Pooled SMD
‐0.17 (95% CI ‐0.38 to 0.04)
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‐0.6

‐0.4

‐0.2
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0.6

Favours Control

SMD = Standardised mean difference.

Figure 2.8 Forest plot of standardised mean differences for total score on St George’s
Respiratory Questionnaire.

Further to the calculation of SMD, a weighted mean difference in total score was
calculated for comparison of health related quality of life shortly following the education
and at 12 months following education compared to usual care. Following intervention the
weighted mean difference in total StGRQ score was -0.9 (95% CI -5.7 to 3.8) in favour of
the education group (Khdour, et al., 2009; Wakabayashi, et al., 2011; Watson, et al.,
60

1997). However, this result was not statistically or clinically significant since it was less
than the MID of 4.0 (Jones, Quirk, Baveystock, & Littlejohns, 1992). At 12 months, the
weighted mean difference in total SGRQ scores was -3.8 (95% CI -8.8 to 1.0) (Gallefoss,
et al., 1999; Khdour, et al., 2009; Wakabayashi, et al., 2011), which was also not
statistically or clinically significant. These results are not as comprehensive as the
aforementioned pooled SMD since the trials by Bourbeau et al. (2003) and McGeoch et
al. (2006) were not able to be included in the synthesis of results. These authors did not
report mean total SGRQ scores, but reported change in total SGRQ scores and therefore
results could not be pooled.

In addition to examining the total SGRQ score, five trials examined the scores
obtained for the three individual domains (symptoms, activity and impact) of the SGRQ
(Bourbeau, et al., 2003; Gallefoss, et al., 1999; Khdour, et al., 2009; McGeoch, et al.,
2006; Watson, et al., 1997). A pooled SMD was calculated for each domain where
possible based on reported mean raw scores or change in score. Immediately following
intervention there was a moderate significant effect of education on the impact domain of
the SGRQ, with a pooled SMD of 0.42 (95% CI 0.2 to 0.64) (Bourbeau, et al., 2003;
Khdour, et al., 2009; Watson, et al., 1997). This positive effect was maintained at 12
months, albeit slightly smaller (pooled SMD of 0.29, 95% CI 0.07 to 0.51) (Bourbeau, et
al., 2003; Gallefoss, et al., 1999; Khdour, et al., 2009; McGeoch, et al., 2006). In
contrast, there was no significant effect of education on the symptom or activity domains
of the SGRQ immediately following intervention or at 12 months. Immediately following
intervention, the pooled SMD for the symptom domain was 0.15 (95% CI -0.05 to 0.37)
(Bourbeau, et al., 2003; Khdour, et al., 2009; Watson, et al., 1997), and at 12 months was
0.11 (95% CI -0.08 to 0.30) (Bourbeau, et al., 2003; Gallefoss, et al., 1999; Khdour, et al.,
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2009; McGeoch, et al., 2006). For the activity domain of the SGRQ, immediately
following intervention the pooled SMD was -0.10 (95% CI -0.13 to 0.34) (Bourbeau, et
al., 2003; Khdour, et al., 2009; Watson, et al., 1997), and at 12 months was -0.03 (95% CI
-0.24 to 0.18) (Bourbeau, et al., 2003; Gallefoss, et al., 1999; Khdour, et al., 2009;
McGeoch, et al., 2006).

Rea et al. (2004) used the CRQ to assess disease specific health related quality of
life. They noted a significantly greater change in total domain scores following
intervention for participants in the education group for the fatigue (2.4 vs. 0.4, p = 0.01)
and mastery (1.5 vs. 0.7, p =0.007) domains, but not the dyspnoea (0.7 vs. -0.3, p = 0.99)
or emotion (2.8 vs. -0.2, p = 0.15) domains. The only domain score to surpass the MID of
0.5 points change per item (Jaeschke, Singer, & Guyatt, 1989) was the fatigue domain for
the education participants.

Generic health related quality of life and health status was measured by five
trials using either the Sickness Impact Profile (SIP) (Emery, et al., 1998; Howland, et al.,
1986; Littlejohns, et al., 1991), the Short Form-36 (SF-36) (Rea, et al., 2004) or the
Health Status Questionnaire 2.0 (HSQ) (Gourley, et al., 1998). A meta-analysis was not
able to be conducted as the trials all reported different data from the individual outcome
measures. Two trials reported on health status describing the total SIP score and found no
significant difference between the education and usual care participants in mean total
score (education 10.7 vs. control 10.4, p>0.05) (Emery, et al., 1998) or change in total
score (0.63 vs. -0.4, p=0.46) (Littlejohns, et al., 1991). Similarly, Howland et al. (1986)
reported no significant difference between the groups in any individual domains within
the SIP. Rea et al. (2004) also found no significant difference between the groups for any
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SF-36 subscale scores. Finally Gourley et al. (1998) found no significant differences
using the HSQ. In contrast, Littlejohns et al. (1991) did report significantly higher scores
for the physical domain in the SIP for education participants (Littlejohns, et al., 1991)
(mean change of 5.53 vs. 1.65, p<0.01), but not for the psychological domain.

2.3.7

Pulmonary Function and Exercise Capacity

Five trials examined changes in pulmonary function following intervention, and
all but one trial found no significant differences between the groups (Khdour, et al., 2009;
Littlejohns, et al., 1991; Rea, et al., 2004; Tougaard, et al., 1992; Wakabayashi, et al.,
2011). The only trial to find a difference in pulmonary function was Rea et al. (2004)
who reported a significantly lower mean FEV1 % predicted in the control group 12
months following the intervention; education group mean of 54%, control mean of 46%
(p < 0.001) at 12 months following intervention. The groups were not significantly
different at baseline (52% vs. 50%). A meta-analysis combining the results of Rea et al.
(2004) with the four other trials examining FEV1 % predicted was not possible. Rea et al.
(2004) did not provide details of sample variability with no SDs or CIs of the means that
could be used to calculate a SMD.

Only one trial, conducted by Bourbeau et al. (2003), examined rates of
exacerbation of COPD defined as “a change from baseline reported by the patient in
respiratory symptoms lasting a minimum of 24 hours, dyspnoea deterioration, an increase
in sputum volume, or yellowish green sputum.” (page 587). Participants recorded change
in symptoms and reported these via a telephone interview. These authors noted a nonsignificant tendency for the individual self-management education group to have fewer
exacerbations in the 12 months following intervention than the usual care group (total
63

number of 299 versus 362, p=0.06). Although, the number of exacerbations requiring
hospital admission was significantly greater in the usual care group compared to the
education group (161 versus 95 respectively, p=0.02) (Bourbeau, et al., 2003).

No significant differences in maximal exercise capacity (measured by VO2
maximum) or functional exercise capacity (measured by the six minute walk test, the step
test and the shuttle walk test) were observed for participants receiving education
compared to usual care (Figure 2.9) (Bourbeau, et al., 2003; Emery, et al., 1998;
Littlejohns, et al., 1991; Rea, et al., 2004; Wakabayashi, et al., 2011). The trial by
Bourbeau et al. (2003) did not provide any details on results for 6MWD, and Rea et al.
(2004) did not provide details on variability. These trials both reported no significant
difference between the groups, but have not been included in Figure 2.4.

Emery et al. 1998

Litteljohns et al. 1991

Wakabayashi et al. 2011

Pooled SMD

‐0.4

‐0.2
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SMD=Standardised meand difference.
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Indicates SMD calculated on maximal exercise capacity testing.

Indicates SMD calculated on six minute walk test.

Figure 2.9 Forest plot of exercise capacity
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2.3.8

Symptom of dyspnoea

The symptom of dyspnoea was examined by two trials, and neither found a
statistically significant difference between the groups as measured by either the Medical
Research Council (MRC) dyspnoea scale (Wakabayashi, et al., 2011), or the Global
Assessment Scale (measuring symptom severity on a 6-point Likert scale) (Gourley, et
al., 1998). This is supported by the finding of no difference between the groups in the
dyspnoea domain of the CRQ or SGRQ symptom domain as previously reported in
section 2.3.6.

2.3.9

Psychological status and self-efficacy

No significant differences were found between the groups in anxiety and
depression as measured by the State Trait Anxiety Inventory, the Zung Anxiety and
Depression Scale, or the Hospital Anxiety and Depression Scale in any trial (Emery, et
al., 1998; Howland, et al., 1986; Littlejohns, et al., 1991; McGeoch, et al., 2006).

Kara & Asti (2004) examined the effects of education on self-efficacy, using the
disease specific COPD Self-Efficacy Scale (COPD-SES). These authors reported a
statistically significant improvement in self-efficacy for all the participants, but there
were no between-group difference (education mean 3.58, 95% CI 3.1 to 4.06 and usual
care mean 2.8, 95% CI 2.26 to 3.14).
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2.4

Discussion of systematic review of disease specific education for people with
COPD
The main findings of this updated systematic review suggest that disease specific

education for people with COPD is beneficial for improving health care use when
compared to usual care. Synthesis of the data indicates that in the 12 months following a
COPD disease specific education program (70% self-management education design) (i)
participants had significantly fewer ED presentations, (ii) there were significantly fewer
people with COPD admitted to hospital more than once, (iii) there were significantly
fewer hospital bed days, (iv) there was significantly decreased cost of hospital care, and
(v) participants not receiving education were 2.3 times more likely to require a hospital
admission for an acute exacerbation. Also, there was significantly less access to GP
consultations overall, and a tendency for significantly fewer unscheduled (urgent) GP
visits in the education groups. Total health care cost savings were also evident in the 12
months following an education intervention.

Trials that did not report statistically significant findings of decreased health care
use did report a tendency for an effect that could be considered clinically relevant in
favour of the education intervention. More specifically, the two trials evaluating hospital
bed days that did not report a statistically significant difference between the groups
reported between two and five fewer days per person per annum following the education
intervention (Bourbeau, et al., 2003; Gallefoss, et al., 1999), which was up to 40% fewer
days than the usual care group (Bourbeau, et al., 2003). This may be considered a
clinically meaningful difference. As the results were not statistically significant despite
both trials being considered to be at low risk of bias (>6/10 on the PEDro scale), a posthoc power analysis was completed for the between group-differences. For the small, but
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clinically relevant effect size, Gallefoss et al. (1999) required a sample of 514 and
Bourbeau et al. (2003) required a sample size of 368 to have 80% power at an alpha of
0.05. All future research into health care use following an educational intervention
requires sufficient sample sizes and power to detect a clinically meaningful difference.

The apparent lower health care use following disease specific education is likely
to equate to a significant reduction in disease burden for society on a whole. Indeed, the
research trials examining costs associated with hospital care and GP consultations
reported significantly lower health care costs for participants who received the education
in the 12 months following intervention. With a prevalence of over 16 million North
Americans, the reported direct cost of COPD in 2008 was over USD 53.7 billion annually
in the United States alone (National Heart Lung and Blood Institute, 2009). With even
small reductions in costs of health care use, disease burden for society may be
significantly decreased.

Improved disease state requiring less access to health care provision is likely to
result in improved quality of life, which suggests decreased disease burden for the
individual. In the short term, this idea is supported by the results of this systematic
review with a small but statistically significant effect on health related quality of life for
participants immediately following the disease-specific education compared to
participants who only received usual care. However, the observed benefits were no
longer evident 12 months following intervention. This is despite the benefits in health
care use continuing into the second year (Bourbeau, et al., 2003).
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The mechanism for decreased health care use may relate to changes in health
behaviour following disease specific education. Patterns of pharmaceutical use in the 12
months following intervention suggest that participants who received education positively
changed their health behaviours through improved self-management. A tendency for
decreased use of short acting bronchodilator medication by those receiving education
suggests that education may lead to better disease management by the individual with
COPD as symptoms are being controlled rather requiring medications to relieve. This is
supported by the tendency for an increase in dispensing of oral corticosteroids and
antibiotics, the significantly fewer unscheduled urgent GP visits, the significantly fewer
ED presentations and significantly lower likelihood of a hospital admission for an acute
exacerbation of COPD. Rather than allowing their lung condition to deteriorate and
require medical attention, it would appear that the participants who received education
readily fill prescriptions for antibiotics and oral corticosteroids to prevent a worsening of
a chest infection requiring hospitalisation. However, health behaviours have not been
formally measured by any trial comparing disease specific education with usual care for
people with COPD. Further research examining changes in health behaviour following an
educational intervention for people with COPD is needed to confirm the mechanisms for
changes to patterns of pharmaceutical use and access to health care provision.

Self-efficacy is the perception that one has control over their behaviour, and in
the health context this refers to health habits (Bandura, 2004). Higher self-efficacy is
therefore associated with greater likelihood of change in behaviour. Despite the apparent
improvements in health care use and suggested positive health behaviour change of selfmanagement with medications, the single trial examining self-efficacy did not find a
significant difference following education compared to usual care (Kara & Asti, 2004).
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This lack of difference between the groups in self-efficacy was not an anticipated finding
and may be due to the sample size of only 60 participants being insufficient to detect a
significant difference between the groups. The authors do not report any power
calculations for clinically meaningful effect sizes prior to commencing the trial.
Unfortunately, Kara & Asti (2004) also did not examine any other health outcomes
concurrently. Therefore direct comparison of change in health care use and change in
self-efficacy was not possible. Further trials examining change in self-efficacy following
education are needed before firm conclusions can be made about the impact education has
on a person’s perceived self-confidence and control over their health behaviour changes.

Although the groups receiving education were found to have significantly better
health related quality of life, effect sizes were small and as such it is questionable whether
the change is clinically relevant. The differences were also less than the MID both
immediately following intervention and at 12 months. That said, when individual
domains of the SGRQ were analysed, the impact domain had a moderate significant effect
that may be considered clinically relevant. The impact domain of the SGRQ examines
social function and psychosocial disturbances. These aspects of quality of life would be
more likely to change following education than the activity or symptoms domains which
are related to physical functioning. By analysing the total SGRQ score, the effects of
education may have been dampened by combining the three domains.

It also appears that generic health related quality of life measures are not
sufficiently sensitive to detect change in the COPD population. Most trials that used a
generic health related quality of life or health status measure found no significant
difference between the groups. Therefore, disease specific measures may be more
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sensitive and appropriate to evaluate the impact of disease specific education in future
trials for people with COPD. Indeed after comparing measurement properties of disease
specific and generic questionnaires following pulmonary rehabilitation, Harper et al.
(1997) and Puhan et al. (2007) concluded that the disease specific measures of CRQ and
SGRQ were more responsive to change than the SF-36 and EuroQoL questionnaire for
people with COPD. However, generic health related quality of life measures may be
appropriate for comparison of outcomes across trials and patient population groups.
Careful consideration in the selection of measurement tools for trials examining outcomes
following education is necessary.

It appears that disease specific education has little to no effect on lung function,
exercise tolerance, symptoms of dyspnoea, anxiety, or depression. However, metaanalyses including all trials were often not possible for these outcomes since there was
significant heterogeneity in trial design and reporting of outcome measures. This
therefore limits the conclusions that can be drawn from the data.

From the current available data, it is unclear as to whether there are specific
educational design features, such as content, timing or staff involved that lead to greater
benefits for people with COPD. No specific patterns emerged as to topics that should be
included in an education program, since most trials included the same or similar topics
related to COPD. It is unclear as to the length of time required to educate people with
COPD. Trials in this review had education times ranging from 60 minutes through to 16
hours, and trials with more education time did not demonstrate greater improvements in
health outcomes. No trials examined greater than one model of education compared to
usual care, and therefore no comparisons between different design features have been
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made. It is also unclear as to which health professional disciplines should be delivering
the education with varying staff used by trials included in this review. Future trials
directly comparing different educational settings, design features, staff involvement and
psychosocial group interactions are recommended to ensure health care education meets
the needs of the patient.

The only suggested finding related to educational design was that didactic
education focusing on information delivery to the person with COPD may not be the most
effective means of education for improving health outcomes. The trials examining
didactic education delivery did not find any significant differences between groups for
any health outcome except the mean number of GP consultations (Emery, et al., 1998;
Gourley, et al., 1998; Howland, et al., 1986; Tougaard, et al., 1992). However, since no
trials directly compared two or more educational programs firm conclusions cannot be
made. Future research is required where clearly described models of education for people
with COPD are evaluated against each other and usual care.

In considering how the results of this systematic review relate to education
conducted in the context of pulmonary rehabilitation, few conclusions may be drawn. In
clinical practice, education sessions within pulmonary rehabilitation are usually delivered
in a group setting (Johnston, et al., 2011; Quenault, 2008). Only three trials included in
this systematic review examined group education. Two of these trials were focussed on
didactic education and reported no effect of education on any outcome (Emery, et al.,
1998; Howland, et al., 1986). The final trial examined group self-management education,
however these authors only examined one outcome, being self-efficacy (Kara & Asti,
2004). As previously stated, the trial by Kara & Asti (2004) is also likely to have had
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insufficient power to detect a difference between the groups. In addition, the trial by
Howland et al. (1986) and Kara & Asti (2004) were at high risk of biases with a low
PEDro scores (1/10 and 5/10 respectively). The results of this systematic review
demonstrate a need for further research into the impact of disease specific education
delivered in the group setting.

The primary limitation of this review was an inability to combine all results for a
meta-analysis due to heterogeneity of outcome measures. This same conclusion was
reported in the Cochrane systematic review of self-management education for people with
COPD by Effing et al. (2009). The sample sizes for trials were also relatively small,
which may have impacted on power to detect a difference between the groups as
previously discussed. In addition, many of the trials scored low on the PEDro scale and
were at risk of bias related to allocation concealment and blinding of assessors. These
limitations illustrate that conclusions drawn from this systematic review do not allow for
confident recommendations on the requirement of educational activities in the clinical
management of people with COPD.

Furthermore, the trials included in this systematic review were conducted over
two decades, during which time medical management for people with COPD has changed
with the introduction of new pharmaceuticals and changes in focus of health care
delivery. Trials were not excluded from the systematic review or downgraded in the
meta-analyses based on time when the trial was conducted in an attempt to increase the
data available for synthesis. This may have influenced meta-analyses, particularly when
analysing health care use such as hospital bed days. This indicates that confident
recommendations for the implementation of education for people with COPD either in
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isolation or as a component of pulmonary rehabilitation program are not presently
possible.

2.5

Conclusions of systematic review
This systematic review suggests that compared to usual care, disease specific

education for people with COPD leads to a decrease in health care use with an associated
cost saving in the 12 months following intervention. There also appears to be
improvements in quality of life immediately following a disease specific educational
intervention, but these are small and not maintained in the long term. However a lack of
homogeneity of intervention and outcome measures does not allow for confident
recommendations on any other outcomes since meta-analyses were not possible.

The present systematic review does not give clear indications as to the best
model of education for people with COPD since many different educational design
features were used across the trials. Although, it does appear that didactic education
resulted in no improvements in health outcomes for people with COPD, while selfmanagement education did have a positive impact on health care use and quality of life.
Clinical implementation and/or future research of disease specific education for people
with COPD should therefore consider education with a self-management focus.

Considering the chronic nature of the COPD condition, its increasing prevalence
and disease burden worldwide, and the success noted in other reviews of selfmanagement education for other chronic diseases such as asthma, diabetes and epilepsy
(Bradley & Lindsay, 2009; Deakin, McShane, Cade, & Williams, 2009; Gibson et al.,
2009) further research is warranted. Future trials designed for a low risk of bias, with
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large sample sizes for sufficient power, appropriate outcome measures and long follow-up
periods of at least 12 months are required. Research examining the most effective disease
specific self-management education model for people with COPD, including when to
implement the education, is therefore recommended.

2.6

Directions for research related to education in pulmonary rehabilitation
The results of this systematic review suggest that disease specific education may

be an effective intervention for people with COPD compared to usual care in terms of
reducing health care use and improving health related quality of life. However, no clear
recommendations can be made regarding content, format or personnel facilitating the
educational experiences. It appears as though self-management education may be of
benefit whilst didactic education may not, although the two pedagogies have not been
directly compared and the quality of studies examining didactic education delivery has
been poor. Furthermore, the number of trials examining the effect of disease specific
education delivered in the group setting, as per clinical practice in pulmonary
rehabilitation is very limited (n=3). The relative contribution of the group education
component to the well established benefit of pulmonary rehabilitation remains unknown.

It was therefore decided to design a trial examining the potential additive benefit
of the education component within a pulmonary rehabilitation program that includes
exercising training. The model of education examined was based on current international
statements and guidelines as well as current clinical practice (Alison et al., 2009;
Johnston, et al., 2011; Nici, et al., 2006; Ries, et al., 2007). Based on the findings of this
systematic review an emphasis was placed on self-management education, including
action plans and development of participant self confidence. Outcome measures included
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health care use and health related quality of life, and were examined over the 12 month
period. The following chapter describes the methods for this trial in detail.
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3

CHAPTER THREE: METHODS OF A RANDOMISED
CONTROLLED TRIAL EXAMINING EDUCATION IN
PULMONARY REHABILITATION

This chapter describes the methods of a randomised controlled trial investigating
the effects of the education component within a pulmonary rehabilitation program. It
outlines the recruitment process and how participants were allocated to groups. It
describes the design, content and application of the intervention. Finally, the chapter
indicates how the primary and secondary outcomes were determined and assessed, and
presents the procedures for data analysis.

3.1

Aims, hypotheses and research questions
The aim of the research trial was to determine whether the addition of disease

specific group education to a supervised exercise training protocol in pulmonary
rehabilitation for people with COPD results in additional improvements in health
outcomes compared with pulmonary rehabilitation without education.

A secondary aim was to examine whether participant baseline characteristics are
associated with an individual’s response to pulmonary rehabilitation and to identify
individuals who are most likely to benefit from education as a component of pulmonary
rehabilitation.
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The following hypotheses were tested during this research trial:

Hypothesis 1: The addition of disease specific group education to a supervised
exercise training protocol in pulmonary rehabilitation will result in
greater improvements in exercise capacity and health related quality of
life than pulmonary rehabilitation without education.

Hypothesis 2: The addition of disease specific group education to an exercise training
protocol in pulmonary rehabilitation will result in decreased health care
use compared to pulmonary rehabilitation without education.

Hypothesis 3: The addition of disease specific group education to an exercise training
protocol in pulmonary rehabilitation will result in decreased disability
related to dyspnoea and greater functional capacity compared to
pulmonary rehabilitation without education.

Hypothesis 4: The addition of disease specific group education to an exercise training
protocol in pulmonary rehabilitation will result in improved selfefficacy compared to pulmonary rehabilitation without education.

Hypothesis 5: Specific baseline characteristics of a person referred to pulmonary
rehabilitation will be able to predict a clinically relevant improvement in
health related quality of life and exercise capacity.
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Hypothesis 6: The baseline characteristics that predict a clinically relevant
improvement will be different between the education and exercise
model and the exercise training based model of pulmonary
rehabilitation.

3.2

Ethics approval and clinical trial registration
Ethics approval was obtained from three human research ethics committees:

(i) La Trobe University Faculty of Health Sciences Human Research Ethics Committee,
approval numbers FHEC 05/23 and FHEC05/163 (Appendix 5), (ii) Austin Health
Human Research Ethics Committee, approval numbers H2004/01859 and H2006/02388
(Appendix 6) and (iii) Department of Veterans Affairs Human Research Ethics
Committee, approval number 005-017 (Appendix 7). The trial was registered with the
Australian Clinical Trials Registry, registration number ACTRNO 12605000703606.
This trial was not funded by any external body.

3.3

Informed consent
All participants recruited to the trial gave written informed consent to participate

(Appendix 8). All participants were able to give consent, since any persons under the age
of 18 years of age, or with a significant cognitive deficit were excluded from the trial. To
minimise expectation bias, participants were informed they were in a trial comparing two
models of pulmonary rehabilitation, but details on the differences of the models was not
provided until the conclusion of their involvement in the trial.
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3.4

Study Design
A parallel group single blinded randomised controlled trial was designed

investigating the role of education within a pulmonary rehabilitation program. Two
models of pulmonary rehabilitation were compared with the education intervention the
independent variable. The trial was conducted at a single site at a metropolitan tertiary
hospital over two intervention periods. Randomisation was computer generated with
allocation concealment. Participants were allocated to one of two groups to receive either
pulmonary rehabilitation including education, or pulmonary rehabilitation without
education. The primary outcomes were exercise capacity and disease specific health
related quality of life. The secondary outcomes included health care use, generic health
related quality of life, functional capacity, dyspnoea, general self-efficacy, impact of the
education on health behaviours and perception of change in lung symptoms. Assessments
were completed immediately following the intervention, at 6 months and again at 12
months by an assessor blinded to group allocation.

3.5

Participants
3.5.1

Recruitment and allocation procedures

Patients with COPD who were referred for pulmonary rehabilitation at a
metropolitan tertiary teaching hospital, the Austin Hospital, Heidelberg, Victoria,
Australia between May 2004 and May 2005 (phase one) and November 2006 and June
2009 (phase two) were invited to participate in the trial.
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3.5.2

Eligibility criteria for participants

Eligible people had a primary medical diagnosis of COPD as classified by the
Global Initiative for COPD (an FEV1/FVC ratio of < 70%) (GOLD Executive Committee,
2013). Potential participants also needed to be experiencing dyspnoea with daily
activities despite being on stable medical therapy.

People were excluded if they were unable to participate in either the exercise or
the education component of the pulmonary rehabilitation program. Inability to exercise
was determined as any musculoskeletal or neurological disorder(s) limiting the ability to
walk or ride on a stationary exercise bike. Patients with unstable cardiovascular disease
were also excluded (for example unstable angina, aortic valve disease, unstable
pulmonary hypertension). Inability to participate in the education component was
determined as formal diagnosis of a cognitive condition which would limit the ability to
learn such as Alzheimer’s disease or short term memory loss following stroke or head
injury. People who were non-English speaking were excluded as funding was not
available for an interpreter and the educational activities were provided in English.

People were also excluded if they had attended a pulmonary rehabilitation
program in the preceding two years, since the potential for recall of educational activities
could bias results. Anyone found to have a primary diagnosis of a chronic respiratory
condition other than COPD, for example bronchiectasis, cystic fibrosis, pulmonary
fibrosis, or lung carcinoma was also excluded, since education for people with one of
these conditions is likely to have a different focus to that for a person with COPD.
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3.5.3

Patient Assessment

All participants underwent a routine comprehensive patient assessment. A
detailed medical history was taken including condition and management, use of
medications and home oxygen therapy, smoking status, co-morbidities, symptoms,
current functional status and exercise tolerance, social and occupational history. The
number of hospitalisations and hospital days for an exacerbation of COPD in the
preceding 12 months was reported by participants and recorded. Participants who
demonstrated significant anxiety or depression tendencies by verbally indicating their
emotional state was of concern were referred to the clinical psychology department at the
administering tertiary hospital for one-on-one consultation. Participants recruited during
the second recruitment period were screened at baseline for symptoms of anxiety and
depression using the Hospital Anxiety and Depression Scale (HADS) (Zigmond & Snaith,
1983). The HADS is a 14 item self-administered paper-based questionnaire, of which
seven questions relate to anxiety and seven questions relate to depression. A score to a
maximum of 21 is totalled for both anxiety (HADS-A) and depression (HADS-D). A
score ≥ 8 in the HADS-A indicates clinically relevant anxiety. Similarly, a score ≥ 8 in
the HADS-D indicates clinically relevant depression (Bjelland, Dahl, Haug, &
Neckelmann, 2002; Zigmond & Snaith, 1983).

Baseline demographic data collection included age, gender, height, weight and
lung function. All participants were screened by a dietician at the initial assessment.
Body mass index (BMI) was calculated as weight (kilogram, kg) divided by height
(metre, m) squared. Any participant identified as being at risk of nutritional intake
problems was offered individual nutritional intervention from the dietician. Patients
deemed to be at risk were defined as having a BMI of < 20 kg/m2 (or < 22 kg/m2 if over
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65 years old) or a history of weight loss of more than 5 kg or 5-10% of total body weight
in the last six months.

All participants underwent measurement of spirometry at baseline. The FEV1
and FVC were measured post self administration of the patient’s usual inhaled
bronchodilator. The results for FEV1 and FVC were recorded in litres and the ratio for
FEV1/FVC was calculated and recorded as a numeral. These values were compared to
published predictions for the participant based on their age, height, gender and ethnicity
(Quanjer, et al., 1993) and recorded as percent predicted. The measurements were taken
using the EasyOne spirometer (Niche Medical, Australia) following the standard protocol
outlined by the American Thoracic Society (Miller, et al., 2005). Spirometry was
repeated at each assessment to ensure stability of lung function over time or to note any
significant changes that might result in expected changes in outcomes, particularly
performance based outcomes.

To facilitate motivation for behaviour change, at the initial assessment all
participants formulated at least three individual goals to achieve during the 8 week
intervention (Lorig & Holman, 2003). The goals were recorded at baseline, and
participants were asked whether they felt they had achieved each goal at the post
intervention follow-up assessment.

3.5.4

Allocation

Group allocation was performed by an independent administrator the day after
participants had been assessed, in sequential order of recruitment. The allocation
sequence had been pre-determined using a 1:1 randomisation ratio with computer
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generated random numbers, and was contained in sequentially numbered sealed opaque
envelopes kept securely by the independent administrator. Participants were allocated to
one of two pulmonary rehabilitation intervention groups, (i) supervised exercise training
and education (ET + ED group) or (ii) supervised exercise training (ET group). Figure
3.1 illustrates the recruitment and allocation process.

Referral to Pulmonary
Rehabilitation

Application of Eligibility
Criteria
Invited to Participate

Baseline Assessment
Random Allocation

Exercise Training and Education

Follow up Assessment
 Immediately post
 6 months
 12 months

Exercise Training

Follow up Assessment
 Immediately post
 6 months
 12 months

Figure 3.1 Flow diagram of recruitment and allocation process
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3.6

Intervention
All participants attended pulmonary rehabilitation at the outpatient

Physiotherapy department of the administering institution twice weekly for eight weeks
(totalling 16 sessions). Each session included one hour of supervised exercise training.
Both groups followed the same exercise training protocol and were supervised by the
same physiotherapist and exercise physiologist. The sessions were conducted in the
afternoon of the same days of the week, but at separate times in separate gymnasiums to
prevent interactions between participants. In addition to exercise training, participants
allocated to the ET+ED group attended a 45 minute education session immediately
following each exercise session. To provide a similar level of social interaction as the
ET+ED group, participants of the ET group were encouraged to share a cup of tea at the
conclusion of the exercise training session.

All sessions, involving exercise training and education, were conducted in a
group setting. The maximum number of participants for the sessions was 16. This was
based on four available staff to supervise the exercise training and a staff participant ratio
of one to four (Nici, et al., 2006). Attendance at all intervention sessions and assessment
times were recorded for each participant. Intervention protocol completion was predetermined to be attendance at 12 of more of the 16 pulmonary rehabilitation sessions.
These participants are referred to as “completers”. The protocols for the education and
exercise interventions are outlined below.

3.6.1

Education Protocol

The education protocol was consistent with clinical practice within pulmonary
rehabilitation programs and incorporated aspects of self management education.
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Educational activities included face-to-face disease specific group education sessions,
individual written action plans, and the provision of a hard copy of an education booklet
exploring COPD topics. These different educational media gave a variety of learning
strategies in an attempt to meet the different learning styles of individual participants
(Marks & Allegrante, 2005).

Each face-to-face group education session was 45 minutes in duration and
focussed around one of a suite of 16 different topics on COPD. The topics were selected
based on: (i) those topics recommended by the American Thoracic Society (1999), (ii)
topics already being taught at the administering tertiary hospital at the time of the trial,
and (iii) topics explored by the trials included in the systematic review of disease specific
education by Blackstock and Webster (2007). The topics are consistent with those now
recommended on the local online resource of Lung Foundation Australia and the
Australian Physiotherapy Association: The Pulmonary Rehabilitation Toolkit (Alison, et
al., 2009). Table 3.1 summarises the education topics and health professional discipline
facilitating the session. The order of topics was sequential, but did not necessarily begin
with the first topic outline in Table 3.1. The trial was implemented within an open group
pulmonary rehabilitation program with new participants commencing weekly. The first
topic received by the new participant was determined by the starting week for that
participant.
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Table 3.1 Overview of the 16 education sessions experienced by participants
Topic

Health care professional

Lung Disease and COPD Management

Respiratory Physician

Respiratory Function Tests

Respiratory Scientist

Medications

Pharmacist

Home Oxygen Therapy

Respiratory Physician

Self-management

Respiratory Nurse

Managing Breathlessness

Physiotherapist

Energy Conservation

Occupational Therapist

Exercise and Physical Activity

Exercise Physiologist

Stress and Anxiety

Occupational Therapist

Nutrition and Health Eating

Dietician

Sexuality

Respiratory Nurse

Community resources

Social Worker

Swallowing and COPD

Speech Pathologist

Swallow Screening

Speech Pathologist

Continence and COPD

Physiotherapist

Airway Clearance

Physiotherapist

The health professionals who facilitated the education sessions had a combined
34 years (range 1 to 15 years) of similar experience in conducting education sessions in
pulmonary rehabilitation. One team member had formal post graduate training in patient
education and four members had attended professional development courses on patient
education. The remaining team members had significant experience facilitating education
within a pulmonary rehabilitation program, but no specific qualifications in patient or
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adult education. To ensure consistency of educational approach, members of the team
underwent a formalised training workshop conducted by a clinical psychologist with
experience in facilitating self-management behaviour change in people with chronic
health conditions. The training workshop was two hours in duration and focussed on
developing skills and knowledge in adult learning principles and facilitating group
discussion and personal reflection.

Learning objectives were outlined for each education session rather than specific
content material in order to avoid didactic delivery of health information. The health
professionals delivering the education sessions were encouraged to make use of visual
prompts and props and to facilitate participant involvement through group discussion
about the topic and allowing flexible question time. The individual style of each
presenter in engaging participants was not able to be controlled; however this was
reflective of clinical practice.

The education sessions and activities were reviewed during the research trial as
per best-practice, and information was updated based on any advancement of medical
knowledge such as newly available medications. The health professional responsible for
delivering the education topic(s) was responsible for updating their educational session as
appropriate throughout the trial.

To accompany the education sessions, participants allocated to the ET+ED group
were issued with a booklet (Appendix 9) that summarised educational information
explored during the face-to-face education sessions (Table 3.1). Participants were
encouraged to read over the booklet at home either before or after the classes. The
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education booklet was also referred to during the education sessions, and it had sufficient
space for participants to write notes and reflective thoughts either during the formal
session or at home in their own time. A version of this education booklet had been given
to participants of pulmonary rehabilitation at the administering institute for the preceding
10 years. The educational booklet was originally constructed by the multidisciplinary
team of health professionals involved in education sessions of pulmonary rehabilitation.
The booklet was formally updated twice during this research trial, firstly prior to phase
one recruitment and again before phase two recruitment. The updates were completed by
the multidisciplinary team involved in the education sessions at the time of each review.
The booklet was also reviewed for content validity by a respiratory physician following
each update and consumer input was provided by previous pulmonary rehabilitation
participants. Finally, the booklet was reviewed by a reading language specialist in the
School of Human Communication Sciences at La Trobe University, Melbourne, Australia
to ensure appropriate use of language. It was confirmed by the reading language
specialist that the education booklet had a reading age of less than 12 years of age. This
ensured that all participants would be able to comprehend the information provided.

In addition to the goals formulated during the initial assessment, participants in
the ET+ED group were encouraged to write individual action plans for changing
behaviour and lifestyle each week (Appendix 10). The action plan was formulated by the
participant with support from the supervising health professional. The action plan
paperwork was kept together in the participant’s education booklet for easy reference and
was continually referred to throughout the eight week program.
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3.6.2

Exercise training protocol

Participants in both the ET+ED group and the ET group completed the same
exercise training protocol which included 16 supervised exercise training sessions,
unsupervised home exercise prescription, the provision of a home exercise diary and an
exercise training booklet. The exercise training protocol was consistent with evidence
based practice and included the components, training intensity, frequency and duration
reflective of the recommendations for improvements in the COPD population (Nici, et al.,
2006; Ries, et al., 2007; Zainuldin, Mackey, & Alison, 2011).

During the exercise training sessions participants underwent a five minute warmup of thoracic mobility exercises, 30 minutes of moderate intensity lower limb endurance
training, a suite of upper limb and lower limb resistance training at a moderate intensity,
and a five minute cool down (Appendix 11).

Lower limb endurance training consisted of a combination of 15 minutes of
walking training on a treadmill and 15 minutes of cycling on a stationary bike. The
baseline 6MWD was used to prescribe the intensity of the lower limb endurance training.
The average walking speed was calculated in kilometres per hour (km/hr) from the best
6MWD by dividing the distance (measured in m) by 100. Participants commenced their
first session of treadmill walking training at 70% of the average speed determined from
their baseline 6MWD. This was done with the aim of obtaining a training intensity of
approximately 70% of maximum exercise capacity. The treadmill speed was increased
each week as tolerated. For participants with a lower baseline 6MWD (< 300m), weekly
progression was by 0.25km/hr. For those with a greater baseline 6MWD (>300m),
weekly progression was by 0.5km/hr. Once a participant reached maximum comfortable
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walking speed, approximately 5.0km/hr for males and 4.5km/hr for females, training
intensity was progressed by the introduction of a slope. The speed was initially reduced
by 0.5km/hr and an incline of 2% was added. The incline was then increased by 1-2%
each subsequent week. For the exercise bike, participants were encouraged to work at a
rate of perceived exertion of three to five (moderate to strong) on the modified Borg scale
(Borg, 1982; Wilson & Jones, 1989) (Appendix 12). The speed and resistance on the bike
were adjusted by the physiotherapist or exercise physiologist to maintain this exertion
rate. This exercise training protocol has previously been shown to be effective in
achieving clinically significant improvements in exercise capacity in patients with COPD
(Hill, Denehy, Holland, & McDonald, 2008; Holland, Hill, Nehez, & Ntoumenopoulos,
2004).

The resistance training protocol consisted of five upper limb exercises and one
lower limb exercise (Appendix 11). Participants were encouraged to work at a rate of
perceived exertion of three to five on the modified Borg scale (Appendix 12). The
exercises were completed with free hand weights, and trained the shoulder flexors,
shoulder abductors, shoulder retractors, biceps brachii, and triceps brachii. Wall push ups
using body weight as resistance were also completed by participants. Participants were
encouraged to complete 20 repetitions of each exercise. For the free weight exercises, the
weight was increased by 1kg when the participant reported a Borg of three or less at the
conclusion of the 20 repetitions. The lower limb resistance training consisted of
functional strengthening through repeated sit to stand activities.

The final component was the cool down consisting of stretching of the major
muscle groups of the upper and lower limb (specifically stretching quadriceps femoris,
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the hamstring muscles, soleus, gastrocnemius and the pectoral muscles) (Appendix 11).
Participants were instructed to stretch each muscle for 30 seconds (s) for three repetitions.

Supplemental oxygen therapy was administered to participants as required while
exercising. The oxygen flow rate delivered was titrated to maintain participants’ oxygen
haemoglobin saturation (SpO2) to >88%. This was based on the recommendations of the
Thoracic Society of Australia and New Zealand for exertional domiciliary oxygen therapy
use in COPD (McDonald, Crockett, & Young, 2005). To determine if oxygen therapy
was required, SpO2 was measured at regular intervals throughout the endurance exercise
training component using a pulse oximeter (Ohmeda TuffSat, GE Health care Finland Oy,
Helsinki Finland).

In addition to the supervised exercise sessions, participants were encouraged to
exercise at home. The advice was for participants to complete five exercise sessions per
week, which included the two supervised sessions at the health care facility and at least
three independent sessions at home. Home exercise programs consisted of the above
warm up, cool down, resistance training, and 30 minutes of endurance exercise, with the
emphasis on walking. Endurance training at home consisted of an exercise(s) of the
participant’s preference, and possibly included land based walking, exercise bike, or
treadmill as available. Participants who had been previously prescribed exertional
domiciliary oxygen therapy were encouraged to use it as per their prescription. An
exercise booklet containing detailed pictures and guidance on the exercises to be
completed at home was given to all participants. This was included within the education
booklet given to participants in the ET + ED group (Appendix 9) and was a separate
booklet only containing information regarding exercise for the ET group (Appendix 13).
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Participants were also issued with an exercise diary (Appendix 14) in an attempt to
improve compliance with independent exercise at home. All participants were
encouraged to fill the diary in daily, detailing all exercises completed at home. The diary
was reviewed by the physiotherapist or exercise physiologist at each exercise training
session. All participants received verbal encouragement at each training session to
maintain and progress their home exercise program.

3.7

Outcomes
The primary outcomes measured for this study were exercise capacity and health

related quality of life. These two outcomes are the most widely used to evaluate change
in people with COPD following pulmonary rehabilitation, and have clearly demonstrated
improvement following this intervention (Lacasse, et al., 2009). Therefore to determine
whether there are greater improvements with the addition of education to exercise training
in pulmonary rehabilitation, it is important to measure outcomes that are primary goals of
pulmonary rehabilitation.

Secondary outcomes included health care use, generic health related quality of
life, functional capacity, dyspnoea, self-efficacy, and health behaviour related to
engagement in exercise. In addition to these secondary outcomes, outpatient health care
use and impact of health education on health behaviours were measured with phase two
participants. These outcomes and the specific measures used to collect data on each
outcome are summarised in Table 3.2, and discussed in the following section.
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Table 3.2 Primary and secondary outcome measures and summary of when administered
Assessment Time
Outcome

Measurement

Baseline

Post

6 Months

12 Months

Exercise
capacity

Six minute walk distance (m)









Disease
specific health
related quality
of life

Chronic Respiratory
Questionnaire – self reported









Health care
use

Respiratory related hospital
admissions (number per
annum)



-

-



Outpatient health care through
database of Medicare, PBS
and RPBS*
Generic health
related quality
of life

Assessment of Quality of Life





-



Functional
capacity

Grocery Shelving Task
(seconds)









Dyspnoea

Medical Research Council
Dyspnoea Scale









Impact of
health
education*

Health Education Impact
Questionnaire









Self-efficacy

General Self-Efficacy Scale –
12









Independent
exercise

Self-reported through
interview









* Only assessed with phase two participants, PBS=Pharmaceutical Benefits Scheme, RPBS=Repatriation Pharmaceutical Benefits
Scheme.

3.7.1

Exercise Capacity

The six minute walk test was used to measure a participant’s functional exercise
capacity. The test measures the maximum distance a patient can walk in a six minute
time period (6MWD) (Butland, Pang, Gross, Woodcock, & Geddes, 1982). It is a sub94

maximal exercise test that has been shown to strongly correlate with measures of
maximum work capacity (r=0.81, p<0.001) and changes in maximal oxygen consumption
(VO2max) (r=0.64) in studies focussed on patients with COPD (Solway, Brooks, Lacasse,
& Thomas, 2001). VO2max is the maximal amount of oxygen a patient’s body is capable
of consuming in one minute, and is considered the gold standard measurement of aerobic
fitness; however it requires complex equipment and staff training to perform. In contrast,
the six minute walk test is a simple test to administer and requires minimal equipment. It
has been readily implemented in trials of pulmonary rehabilitation (Lacasse, et al., 2009)
and has become the mainstay measure of exercise capacity for people with COPD
(American Thoracic Society, 2002).

The six minute walk test is effort dependent and differences in levels of
encouragement have been shown to significantly influence distance covered by a mean of
30.5m (p<0.02) (Guyatt et al., 1984). In 470 patients with severe COPD, the mean
increase in 6MWD was reported as 7.0% or 20.1m with repeated six minute walk tests on
separate days, and an intra class coefficient (ICC) for reproducibility of 0.88 (Sciurba et
al., 2003). The use of a practice test is therefore recommended in clinical trials.

The 6MWD has been evaluated for a minimally important difference (MID).
The MID is defined as “the smallest difference in score in the outcome of interest that
informed patients or informed proxies perceive as important and which would lead the
patient or clinician to consider a change in the management” (Schünemann & Guyatt,
2005) (p. 594). It is an important measure to assist in interpretation of any change
observed following an intervention in a study. Previously, the MID for 6MWD was
widely accepted to be 54m based on how individuals with COPD perceived their walking
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ability in relation to others (Redelmeier, Bayoumi, Goldstein, & Guyatt, 1997). However
there is concern that this threshold may not be sensitive to clinically meaningful change in
an individual over time. In a prospective study of patients with COPD attending the same
tertiary centre outpatient pulmonary rehabilitation program as the one studied in this trial,
a change of 25m (95% CI 20 to 61m) was found to be clinically relevant using both
anchor-based and distribution-based analyses (Holland et al., 2010). Therefore the MID
used to interpret 6MWD data presented in this thesis was 25m.

3.7.2

Health related quality of life

Disease specific health related quality of life was measured using the selfreported version of the chronic respiratory questionnaire (CRQ-SR) (Williams, Singh,
Sewell, Guyatt, & Morgan, 2001) (Appendix 15). The CRQ-SR is a paper-based
questionnaire that asks participants a series of questions about their quality of life related
to their COPD across four domains: dyspnoea, fatigue, emotion and mastery of disease.
In the version used in this study, the fatigue, emotion and mastery domains were a predetermined series of questions. In the dyspnoea domain participants individually
identified five activities in their day-to-day lives that were important to them and rated the
dyspnoea associated with each activity. Participants respond using a seven point Likert
scale (score range of 1 to 7) for each question. Scores are tallied for each domain.
Higher scores indicate a more positive health related quality of life. Score range for the
dyspnoea domain is 5-35, fatigue domain is 4-28, emotion domain is 7-49 and mastery
domain is 4-28.

The CRQ-SR correlates well with other measures of health related quality of life
for people with COPD. Compared to the Feeling Thermometer, SGRQ, the SF-36 and the
96

Health Utilities Index 3, the CRQ-SR has Pearson’s r correlation of between 0.22 and
0.76 (Schünemann et al., 2005). For all domains of the CRQ-SR the ICC for test-retest
reliability is very high, dyspnoea is 0.83 (95% CI 0.67 to 0.91) fatigue is 0.87 (95% CI
0.75 to 0.93) emotion is 0.90 (95% CI 0.80 to 0.94) and mastery is 0.88 (95% CI 0.76 to
0.93) (Williams, et al., 2001). The CRQ-SR has been found to be at least as sensitive as
the interviewer administered CRQ (Williams, Singh, Sewell, & Morgan, 2003). It is also
possibly more responsive to change following pulmonary rehabilitation than the
interviewer administered version of the CRQ, with larger standardized response means:
0.24–0.66 for the four CRQ domains on the interviewer-administered and 0.56–0.84 for
the CRQ-SR (Puhan, et al., 2007; Schünemann, et al., 2005).

To date the MID for the CRQ-SR is accepted to be the same as the MID for the
CRQ. The MID for the CRQ is 0.5 points per item (Jaeschke, et al., 1989). Therefore to
be considered a meaningful change in health related quality of life, the change in total
dyspnoea domain score is ≥ 2.5, the change in total fatigue domain score is ≥ 2.0, the
change in total emotion domain score is ≥ 3.5 and the change in total mastery domain
score is ≥ 2.0.

3.7.3

Health care use: hospital admissions

Health care use was recorded for all participants by reviewing respiratory related
hospital admissions. Data were gathered for the 12 months prior to intervention and the
12 months following completion of the intervention through the electronic database of
hospital admissions at the administering tertiary hospital. All hospital admissions with an
admitting diagnosis of exacerbation of COPD, chest infection or pneumonia were
recorded for each participant. A hospital admission was defined as an inpatient stay
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under the care of a specified medical team. The number of admissions and the total
number of hospital days in each 12 month period were recorded.

3.7.4

Generic health related quality of life

The Assessment of Quality of Life (AQoL) questionnaire was used to measure
generic health related quality of life (Appendix 16). The AQoL questionnaire is a health
related multi-attribute utility quality of life instrument designed to gauge the impact of
disease burden on health related quality of life (Hawthorne, Richardson, & Osborne,
1999). It is a generic broad based measure of health related quality of life. The AQoL
therefore has the potential to identify unexpected effects of a therapy and compliments
disease specific health related quality of life measures (Hawthorne, et al., 1999). The
AQoL used in this study measures five domains of health related quality of life:
 illness,
 independent living,
 social relationships,
 physical senses and;
 psychological wellbeing.
Each domain has three items, totaling 15 questions in a paper-based self-administered
questionnaire. Each item is weighted by a utility measure to give preference to responses
that are the most purposeful. Scores are totaled for each domain and the utility applied to
each total to give a final weighted domain score. The weighted domain scores are also
totaled to give a weighted AQoL total score. Lower domain and total AQoL scores
indicate higher health related quality of life.
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The AQoL also allows for a utility measure to give quality adjusted life years
(QALYs) which in turn allows a cost utility analysis to be conducted for an intervention.
The utility score in the AQoL is presented on a range from 1.00, which represents full
health related quality of life, to 0.00 which represents death-related quality of life
(Hawthorne, et al., 1999). The lower boundary is -0.04 which represents health related
quality of life worse than death (Hawthorne, et al., 1999). A change of 0.06 utility points
over time suggests the MID in the general population (Hawthorne & Osborne, 2005).

The AQoL has not previously been validated for use in the COPD population,
but was chosen since it has been established for community dwelling older Australians
(Hawthorne & Osborne, 2005). It has also been used for measuring health related quality
of life in people with chronic conditions in Australia following a chronic disease
management program (Berlowitz & Graco, 2010; Osborne, Buchbinder, & Ackerman,
2006). The AQoL has high internal consistency (alpha = 0.81) (Hawthorne, et al., 1999)
and correlates well with other multi-attribute utility instruments such as the EuroQoL
(EQ-5D) questionnaire (Hawthorne, Richardson, & Day, 2001).

3.7.5

Functional Capacity

Functional capacity was measured using the Grocery Shelving Task (GST), a
standardised test to measure functional performance replicating an everyday activity that
includes unsupported arm activity (Hill, et al., 2008). The GST has been established for
use in the COPD population. It is highly reproducible over a 6 week no-intervention
period, with an ICC of 0.97 (95% CI, 0.89–0.99, p <0.05) and has significant correlations
with the unsupported upper limb exercise test for peak cardiorespiratory responses to the
test (Pearson’s r range of 0.51 to 0.82, p<0.01) (Hill, et al., 2008).
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There is no consensus on the most appropriate measure of functional arm
exercise capacity in the COPD population (Janaudis-Ferreira, Beauchamp, Goldstein, &
Brooks, 2012). In the systematic review of Janaudis-Ferreira et al. (2012) it was
concluded that arm ergometry was the best measure of peak supported arm exercise
capacity, but the GST may better reflect unsupported arm function in activities of daily
living. As the 6MWD was chosen to measure exercise capacity in this trial, the GST was
chose to focus on functional capacity. The GST is the only arm activities of daily living
test for patients with COPD that has data on measurement properties (Janaudis-Ferreira,
et al., 2012), and was therefore the preferred test for this study.

3.7.6

Dyspnoea

The MRC was used in this study to measure the participant’s perceived disability
associated with their dyspnoea. The MRC dyspnoea scale is a five point category scale
that consists of five statements about dyspnoea and functional capability (Appendix 17)
(Bestall, et al., 1999; Fletcher, 1960). In the COPD population, the MRC dyspnoea scale
correlates significantly with exercise tolerance, lung function, health status, mood state
and age (Bestall, et al., 1999; Mahler & Wells, 1988), and has an inter-observer weighted
kappa value of 0.92 (Mahler & Wells, 1988). The ICC for test-retest reliability at baseline
and at follow-up has been reported to be 0.82 for people with stable COPD (Mahler et al.,
2009).

There is no clearly documented MID for the MRC dyspnoea scale. However
expert opinion and trials examining percentage of participants improving following
pulmonary rehabilitation have described the MID as being a change in one or more grades
(Alison, et al., 2009; de Torres et al., 2002).
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3.7.7

Self-Efficacy

Participants’ self-efficacy was measured using the General Self-Efficacy Scale –
12 items (GSES-12) (Appendix 18). Self-efficacy has been defined as “the belief in one's
ability to perform a task or more specifically to execute a specified behaviour
successfully” (Bandura, (1977) p.79). The GSES-12 is a 12 item paper-based selfadministered questionnaire, where participants rate their confidence in described
situations on a four point Likert scale. A score is tallied and a higher score indicates
greater self-efficacy. The GSES-12 has not specifically been evaluated for use in the
COPD population. However, in a sample of 2,860 older persons (age range 55 to 85
years) not undergoing any specific intervention the GSES-12 demonstrated a Cronbach’s
alpha of 0.69 for internal consistency and homogeneity of responses across all 12 items
(Bosscher & Smit, 1998). Inter-item correlations also indicated a good test-retest
reliability (Bosscher & Smit, 1998). Using confirmatory factor analysis, Bosscher &
Smit (1998) concluded that the GSES-12 can be interpreted as a uni-dimensional broad
construct to measure general expectations of self-efficacy.

3.7.8

Health behaviour related to independent exercise

Ongoing exercise following completion of pulmonary rehabilitation has been
demonstrated to maintain the positive effects of pulmonary rehabilitation (Grosbois et al.,
1999; Heppner, Morgan, Kaplan, & Ries, 2006; Nici, et al., 2006; Ries, Kaplan, Myers, &
Prewitt, 2003). All participants, regardless of group allocation, were offered a referral to
a supervised weekly exercise class conducted by physiotherapists at the participant’s local
community health service centre. Acceptance of referral to the supervised exercise class
following pulmonary rehabilitation was recorded for all participants in both groups.
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To give an indication of health behaviour related to uptake of independent
exercise at home, participants were asked to verbally detail their home exercise program
at each assessment time. The details of the participant’s home exercise routine were
recorded verbatim, and then compared with the recommendations of the American
College of Sports Medicine (ACSM) for exercise in the older person (Chodzko-Zajko et
al., 2009; Nelson et al., 2007). The ACSM recommendation at the time was for a total of
150 minutes of exercise at a moderate intensity over the week, divided into five sessions
of 30 minutes. Participant responses were coded as either (i) no regular exercise routine,
(ii) exercise but not meeting ACSM recommendations, or (iii) meeting ACSM
recommendations, and these codes were then recorded for analysis.

3.8

Additional outcome measures for phase two recruitment participants
In addition to the baseline demographic information and primary and secondary

outcome measures already described, data on the following outcomes were collected from
participants in the second phase of recruitment:
 level of previous education
 socioeconomic status
 additional health care use data
 perceived impact of the health education on lifestyle
This allowed for further exploration of the impact of education on health outcomes.

102

3.8.1

Socioeconomic status and previous education level

To determine if financial circumstances and prior experiences with learning are
associated with a person’s response to pulmonary rehabilitation, demographic details on
education level and household income were gathered from the participants recruited
during the second phase. The details were gathered through verbal questioning from
participants who attended the post intervention assessment. Education level was
determined to be one of the following: (i) 6 years or less (primary school), (ii) 7-12 years
(high school), (iii) apprenticeship or diploma at TAFE, or (iv) university education.
Annual household income was recorded as <AUD10,000, AUD10,000-25,000,
AUD25,000-50,000, or >AUD50,000.

3.8.2

Health care use

Data on government funded outpatient health care use and prescription
medication use were gathered by accessing the Medicare and Pharmaceutical Benefits
Scheme (PBS) database and the Department of Veterans Affairs (DVA) Health Insurance
Client database through the Department of Human Services (DHS) and the Department of
Health and Aging (DoHA). All Australian residents have access to government funded
health care provision through Medicare and the PBS. All Australian residents who have
served, or are a widow of a person who has served the country as a member of the armed
services and who qualify for a DVA Gold Card have access to DVA funded medical care
and the Repatriation Pharmaceutical Benefits Scheme (RPBS).

Data were obtained from the DHS, DVA and DoHA in the form of an electronic
spreadsheet that outlined every occasion of service of health care for each phase two
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participant over a five year period. Each service of health care was recorded by DHS,
DVA and DoHA under a specific item number code. Item number codes for provision of
health care specifically related to respiratory disease management were extracted for each
participant for the 12 months prior to intervention and the 12 months following
intervention (see Appendix 19 for service provision details and corresponding item
number codes). The codes extracted focussed on GP consultations, respiratory physician
consultations, respiratory medication use, oral antibiotic use and oral corticosteroid use.

The total number of occasions of service for each Medicare, PBS, DVA and
RPBS item code were tallied for each participant using Microsoft Excel software
(Microsoft Office 2007). Totals for each item code were then grouped as outpatient GP
consultations, respiratory consultations, inhaled short acting respiratory (or reliever)
medications, tiotropium bromide, inhaled corticosteroids, inhaled combination therapy
(steroid and long acting beta2 agonist, LABA), oral prednisolone, or oral antibiotics
(Appendix 19). Consultations with a respiratory physician were recorded as total number
per annum. Medication use was recorded as prescriptions of each medication dispensed
per annum. Consultations with a GP were recorded as a total number of consultations,
and number of consultations for each appointment type. Appointment types are classified
by the DHS based on duration of consultation and are categorised as Level A through D.
Level A appointment types are brief consultations less than 15 minutes in duration, Level
B appointment types are standard consultations of less than 20 minutes, Level C
appointment types are long consultations lasting greater than 20 minutes, and Level D
appointment types are prolonged consultations of more than 40 minutes in duration.
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The electronic database of physician consultations at the administering tertiary
hospital was also reviewed for occasions of service by respiratory physicians. This was
done as outpatient respiratory physician consultations in Victoria, Australia may be
funded by Medicare/DVA, or through the state government as a consultation at a public
hospital outpatient department. Occasions of service detailed on the administering
tertiary hospital database were recorded for the 12 months prior to intervention and the 12
months following intervention for each phase two participant. The numbers of occasions
of service were combined with the data from the Medicare/DVA database to give the total
number of respiratory physician consultations per annum for each participant.

These data were gathered for participants in the second phase of recruitment only
since specific consent was required to access this data. This included seeking additional
ethical approval from the administering tertiary hospital (Austin Health), the
administering university (La Trobe University), and the DVA. The DHS was also
required to approve the consent form for legislative requirements for release of the data.
Permission to access the data was also obtained from the DVA (Appendix 6).

3.8.3

Health education impact

The perceived impact of health education on lifestyle was measured using the
Health Education Impact Questionnaire Version 1.2 (heiQ). The heiQ was not published
at the time of phase one recruitment and required a licensing agreement prior to its use
with phase two participants. The heiQ V1.2 is a 42 item self administered paper-based
questionnaire which examines the impact health education has on a person (Appendix
20). Specifically, the questionnaire examines a person’s perception of how completing an
education program has impacted on (Osborne, Elsworth, & Whitfield, 2007):
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 Positive and Active Engagement in Life (5 items)
 Health Directed Behaviour (4 items)
 Skill and Technique Acquisition (5 items)
 Constructive Attitudes and Approaches (5 items)
 Self-Monitoring and Insight (5 items)
 Health Service Navigation (5 items)
 Social Integration and Support (5 items), and
 Emotional Wellbeing (6 items).
The heiQ aims to measure and allow analysis of patient empowerment, self-efficacy and
self-management behaviour following an educational intervention. It attempts to measure
whether the attainment of health knowledge and health literacy has increased an
individual’s capacity to obtain, process, and understand basic health information and
services needed to make appropriate health-related decisions (Osborne, et al., 2007).

Version 1.2 of the heiQ uses a 6 point Likert scale from strongly disagree to
strongly agree to measure each item. Higher scores indicate a more positive impact of
health education. A specific score for MID has not been determined, but is considered to
be an effect size of greater than 0.5 following intervention (Nolte, Elsworth, Sinclair, &
Osborne, 2007).

The tool has been specifically designed for use in populations that experience
chronic health conditions and where the intervention is health education. In a validation
sample of 598 people with a range of health conditions including COPD, the items in
each domain were individually assessed for their measurement properties. Each domain
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was determined to have an Cronbach’s alpha coefficient of between 0.70 and 0.89
demonstrating good internal consistency and reliability (Osborne, et al., 2007).

3.9

Outcome Assessment
3.9.1

Assessment time points

Each patient was assessed on four occasions (Figure 3.2) onsite at the
administering tertiary hospital. Baseline assessment of participants was conducted
immediately following recruitment and prior to allocation. Participants underwent
follow-up assessments within two weeks of completion of the intervention, at six months
following completion of the intervention, and again at 12 months following completion of
the intervention.

Baseline
assessment

8 week
intervention

Post
intervention
assessment

6 month
follow up
assessment

12 month
follow up
assessment

Figure 3.2 Timing of assessment and intervention
All primary and secondary outcome measures were administered at each
assessment time point, except for health care use data and the AQoL questionnaire (see
Table 3.2 for further details). Health care use data were gathered for the 12 months prior
to the intervention (baseline) and the 12 months following intervention (post). The AQoL
was measured at baseline, post intervention and at the 12 month follow-up assessment.
This was done as the AQoL is often concurrently analysed for change over the 12 months
following intervention with the health care use data for a cost utility analysis, therefore
there was no additional benefit to assess the AQoL at six months post intervention.
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3.9.2

Assessment procedures

Each assessment was conducted on the same day of the week for all participants.
Due to organisational logistics all follow-up assessments were conducted in the morning
and all baseline assessments were conducted in the early afternoon. A maximum time
difference of between two and four hours could exist. All assessments were recorded on
a standardised assessment form, and the assessor referred to an assessment checklist that
outlined the assessments to be completed (Appendix 21).

All participants were encouraged to self-administer their short acting beta2agnoist or anti-cholinergic bronchodilator medication at the commencement of the
assessment session if they had not done so prior to attending. Self-administration at the
commencement of the assessment session was undertaken to ensure that lung function
was optimised and not impacting upon any changes in performance. This was considered
especially important for performance-based measures as short acting bronchodilator
medications have been shown to significantly improve symptoms and ability in exercise
testing (Aguilaniu, 2010; Liesker et al., 2002).

3.9.2.1 Six minute walk test
Measurement of 6MWD was done according to standardised protocols. The sixminute walk test was conducted on each occasion in the same 30m corridor at the
administering tertiary hospital. Standardised instructions and encouragement were given
(Appendix 22). All participants completed at least two tests, at least 15 minutes apart
(upon full recovery) at each assessment time point. This was done to allow for any
practice effects. If there was a difference between test one and test two of greater than
10%, a third test was performed. The greatest distance achieved was recorded in metres
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as the 6MWD. Participants were allowed to rest as they desired, but were encouraged to
recommence walking as soon as they felt able. Participants were allowed to use a gait aid
if this was their usual practice at home. The gait aid used was recorded, and at every
reassessment the same aid was used.

Participants’ physiological response to exercise was monitored during the six minute walk
test through measurement of SpO2, pulse rate and perceived exertion. The SpO2 and
pulse rate were measured by pulse oximetry using an Ohmeda TuffSat (GE Health care
Finland Oy, Helsinki Finland). Perceived rate of dyspnoea was measured utilising the 0
to 10 modified Borg scale (Borg, 1982; Wilson & Jones, 1989) (Appendix 12). To
monitor the physiological response throughout the test, the assessor walked behind the
participant to ensure that the walking speed was determined by the participant and not
paced by the assessor. Oxygen therapy was administered during the six minute walk test
if a participant had been formally prescribed exertional oxygen therapy for home use. It
was delivered as per the prescribed flow rate. If oxygen therapy was used, it was
recorded as litres per minute, and the same flow rate was used at every assessment.

3.9.3

Grocery Shelving Task

A standardised protocol was followed for all assessments using the GST (Hill, et
al., 2008) (Appendix 23). All participants completed a practice test, and then had
subsequent attempts until less than a 5% improvement occurred between testing (Hill, et
al., 2008). At least three tests were performed by each participant. The time to complete
the test was recorded in seconds, and the fastest speed taken was recorded for analysis.
Physiological response to the GST was monitored for participants through measurement

109

of SpO2 and pulse rate and perceived exertion using the modified Borg scale (Appendix
12).

3.9.4

Questionnaires

In this study participants independently completed all of the questionnaires in
succession (CRQ-SR, AQoL, GSES-12, HEI-Q), taking as much time as they desired.
Family/carers were discouraged from assisting participants with completion. All
questionnaires were checked for completeness by the assessor, and handed back to the
participant if any questions had been omitted. Scores for the four domains of the CRQSR and the GSES-12 were tallied using an Excel spreadsheet (Microsoft Office, 2003).
The heiQ was analysed as mean score per item within a domain. Mean score per item
was calculated using Excel software (Microsoft, 2007). The Excel spreadsheets were
designed for the research project and were cross checked using sample data with
manually tallied cross checked answers. Scores for the AQoL were tallied using an Excel
spreadsheet that had imputed equations with utility weighting. The spreadsheet was
constructed with a template and instruction guide provided by the instrument designer,
Professor Graeme Hawthorne, The University of Melbourne. The spreadsheet was
checked for accuracy using sample data and answers also provided by Professor
Hawthorne. Utility weighted scores for each of the five domains, a weighted total AQoL
score and the utility score were all recorded.

To administer the MRC dyspnoea scale, participants were verbally instructed by
the assessor to select the grade that best described their breathlessness. In addition, the
participant was given a paper-based copy of the scale to read the five different grades.
The numerical grade (of 1 to 5) indicated by the participant was then recorded.
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3.9.5

Assessors

All assessments were completed by assessors blinded to group allocation.
Baseline assessment was completed by a registered physiotherapist and exercise
physiologist employed at the administering tertiary hospital. All follow-up assessments
were completed by a registered physiotherapist who was the PhD candidate and who
remained blind to group allocation throughout all time points.

3.10 Data Analysis
3.10.1

Determining sample size

To detect a clinically relevant difference between the groups in the primary
outcomes of exercise capacity and health related quality of life immediately following
intervention, with a two-sided 5% significance level and a power of 80%, a total sample
size of 200 was needed. This power calculation was conducted using the computer
software program G*Power 2 (www.psycho.uni-uesseldorf.de/aap/projects/gpower/)
(Erdfelder, Faul, & Buchner, 1996). To accommodate a withdrawal rate of 20%, a total
sample size of 240 was planned for recruitment.

To calculate the effect size for this a priori power analysis, pilot data collected
from participants attending the administering institution’s pulmonary rehabilitation
program was used. A mean and SD was calculated for participants who had completed a
pulmonary rehabilitation program that included education (n=27), for the 6MWD and
each CRQ-SR domain score (Table 3.3). The MID for the outcome measure was then
subtracted from this mean to give an estimated mean for an ET group that would be a
clinically meaningful difference between the groups (Table 3.3). At the time of a priori
power calculations, the MID for 6MWD was considered to be 54 m (Redelmeier, et al.,
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1997). For the CRQ-SR the MID was considered to be 0.5 points per item (Jaeschke, et
al., 1989). The sample size was assumed equal for both groups. The lowest effect size
calculated was used for the a priori power analysis.

Table 3.3 Mean and SD from pilot data used to determine effect size for the primary
outcomes
Outcome Measure

Mean

SD

Effect Size

ET+ED

ET

6MWD

435

381

113

0.24

CRQ-SR dyspnoea

20.1

17.1

5.8

0.20

CRQ-SR fatigue

18.1

16.1

4.4

0.23

CRQ-SR emotion

38

34.5

6.2

0.28

CRQ-SR mastery

23.1

21.1

4.4

0.23

6MWD=six minute walk distance, CRQ-SR=Chronic Respiratory Questionnaire (self reported).

Recruitment time was anticipated to be 70 weeks based on the referral rate of
approximately 4 new patients a week to the administering institute pulmonary
rehabilitation program.

3.10.2

Intention-to-treat analysis

An intention-to-treat analysis (ITA) was applied in this randomised controlled
trial. An ITA is described as including all patients, regardless of the treatment actually
received, and subsequent withdrawal or deviation from the protocol (Hollis & Campbell,
1999). An ITA therefore maintains treatment groups that are similar apart from random
variation, and allows for non-compliance and deviations from protocol by clinicians
(Heritier, Gebski, & Keech, 2003). It is conducted as treatment effectiveness may be over
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estimated if only cases that completed the full intervention are included in the data
analysis (Hollis & Campbell, 1999).

The ITA was applied in this study by keeping all participants within the
intervention group they were allocated to. Also, follow-up appointments were scheduled
for all participants where possible, regardless of the level of completion of the
intervention. To minimize failure to attend follow-up assessments and loss to follow-up,
participants were scheduled multiple follow-up assessments, and phone contact was
attempted when a participant failed to attend an assessment appointment.

However, an ITA often leads to incomplete longitudinal data with missing data
for individual participants who fail to attend assessment appointment(s). It is
recommended that for data analysis, only data that the investigator is confident accurately
estimates the real values is included (Hollis & Campbell, 1999). As such, no substitution
of missing data was performed and no participants were excluded from the analysis.
Generalised estimating equations (GEEs) were therefore used for analysis of incomplete
longitudinal data (see section 3.10.4).

3.10.3

Baseline equivalence of groups

In a randomised controlled trial, the purpose of random allocation is to generate
two groups of participants who are similar in characteristics at baseline, thereby allowing
any significant differences noted following intervention to be attributable to the
intervention (Herbert, Jamtvedt, Birger Hagen, & Mead, 2011). With appropriate random
allocation methods, the null hypothesis that the two groups come from the same
population should be true by definition. It is therefore expected that 5% of tests of
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comparison of baseline variables would be significantly different at the 5% level (Altman
& Dore, 1990). Therefore, the most appropriate method for determining the influence of
baseline characteristics on outcome following intervention is to use a statistical approach
that adjusts for baseline distribution (Senn, 1995). As such, a post hoc GEE analysis was
conducted entering baseline measures as a covariant to determine their influence on
between-group differences across time.

3.10.4

Hypothesis Testing

Statistical analyses for outcomes with continuous data and repeated measures
over the 12 month follow-up period were performed using a GEE (Edwards, 2000). A
GEE was chosen to allow for analysis of incomplete longitudinal data, and address
hypotheses one to four. A GEE analysis captures the correlations of repeated measures of
variables and maximizes analysis sample size by including all data points available for
baseline, post intervention, 6 month and 12 month follow-up in this trial (Edwards, 2000).
For this reason, all participants were included in each GEE analysis, even if data points
were missing.

Normality of distribution was assessed using a Shapiro-Wilk test (Shapiro &
Wilk, 1965). Where data were normally distributed, the GEE was used with a Gaussian
distribution. Where the data were not normally distributed, the GEE was used with a
gamma distribution. As stated in section 3.10.3, a post hoc GEE analysis was conducted
entering baseline measures as a covariant to determine the influence of baseline
characteristics on the difference between groups. Specifically gender, age, number of co
morbidities, socioeconomic status, level of education, baseline FEV1 % predicted,
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baseline GSES, baseline MRC dyspnoea scale grade, baseline HADS-A and HADS-D
were entered as covariants.

In this study, the GEE analysis provided two types of data outputs: (i) a group
allocation coefficient and (ii) time coefficient. The group allocation coefficient gives an
estimation of the mean difference between the groups considering all participants in each
group and all assessment time points (Edwards, 2000). A positive group allocation
coefficient indicates the ET group had a higher measurement, while a negative indicates a
lower measurement for the ET group. The time coefficients are an estimation of the
difference between two time points considering all participants in both intervention
groups (Edwards, 2000). In this study, time coefficients were calculated for baseline/post
intervention, baseline/6 months and baseline/12 months. A positive time allocation
coefficient indicates the measure was increased at the later assessment time, while a
negative indicates the measure was lower. All GEE coefficients are reported with a 95%
CI for the coefficient value. Mean and SDs for each group at each assessment time point
are also reported.

Nominal and ordinal data were compared using a Pearson’s Chi Square test.
Complete data sets were analysed using a 2 way repeated measures Analysis of Variance
(ANOVA), or where not normally distributed a Mann Whitney U. For within group
change where data were not normally distributed, a Wilcoxon Signed Rank test was used.
Mean and SD are reported for normally distributed data. Median and range are reported
for data that is not normally distributed. For all statistical analyses, the significance level
was set at p ≤ 0.05.
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A health statistician at La Trobe University, Dr Siew Chan, advised on the
statistical analysis approach.

3.10.5

Statistical software

Demographic information and data from the performance based measures and
questionnaires were entered into Excel spreadsheets (Microsoft Office 2003) immediately
following each assessment time point. Health care data from the DHS, DVA and DoHA
was received in an Excel spreadsheet (Microsoft Office 2007). All data were then
ordered within the Excel spreadsheet for imputation into both Stata software and IBM
Statistical Package for Social Sciences (SPSS). Statistical analysis for the GEE was
completed using Stata Release 12 software (StataCorp LP, Texas, USA), while all other
analyses were completed using IBM SPSS Statistics V19.0. As recommended by health
statistician Dr Chan, Stata Release 12 was used for the GEE for its speed of analysis
output and ease of use.
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4

CHAPTER FOUR: RESULTS OF THE RANDOMISED
CONTROLLED TRIAL EXAMINING EDUCATION IN
PULMONARY REHABILITATION

This chapter presents the results of the randomised controlled trial comparing
pulmonary rehabilitation inclusive of disease specific group education and pulmonary
rehabilitation without education. It describes the results of the recruitment and allocation
process, giving indication of baseline characteristics for all participants. The betweengroup comparisons for participants are presented as an ITA. The between-group
comparisons for participants who completed the program are also presented as a per
protocol analysis.

The results of this trial are under review for publication in Respirology
Blackstock, F.C., Webster, K.E., McDonald, C.F. & Hill, C.J. (under review) Exercise
training alone in chronic obstructive pulmonary disease delivers improvements in health
outcomes comparable with those achieved through comprehensive pulmonary
rehabilitation: a randomised controlled trial. Respirology (Appendix 24).

4.1

Participant recruitment and allocation
A total of 355 people referred to pulmonary rehabilitation with a documented

diagnosis of COPD were considered for recruitment to the trial across the two recruitment
phases (Figure 4.1). Of these, 68 people were excluded, 18 because their diagnosis was
not COPD according to the GOLD definition (GOLD Executive Committee, 2013); 20
people because they had completed pulmonary rehabilitation within the preceding two
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years; 15 people because they had a physical or cognitive deficit that would limit their
ability to exercise or learn; 12 people because they were not fluent in English; and 3
people who were involved in another trial at the time of referral to pulmonary
rehabilitation. Therefore, 287 people were invited to participant, of whom 20 people
declined. One hundred and forty-one participants were recruited and randomised to the
ET+ED group and 126 to the ET group.

4.2

Participant compliance with pulmonary rehabilitation
The mean number of sessions attended by participants was 11 out of a possible

16 sessions. Attendance was not significantly different between the two groups (ET+ED
group mean 11.5 (SD 4.6), ET group mean 10.6 (SD 5.1), p=0.616). The total number of
participants who completed 12 or more sessions was 158 (59%; 65% for the ET+ED
group vs. 53% for the ET group, X2(1) =3.288, p=0.07).
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Enrolment

Assessed for eligibility (n=355)

Invited to participate (n=287)

Excluded (n=68)
- 18 not COPD
- 20 recent pulmonary
rehabilitation
- 15 physical/cognitive limitations
- 12 non English speaking
- 3 in other trials
Declined (n=20)

Randomised (n=267)

Allocation
Exercise and Education
Pulmonary Rehabilitation (n=141)
Phase 1 n=39 Phase 2 n=102
- attended ≥ 12 sessions n=91

Exercise Training
Pulmonary Rehabilitation (n=126)
Phase 1 n=44 Phase 2 n=82
- attended ≥ 12 sessions n= 67

Follow-Up

Did not attend any follow-up
assessment (n=28)
- 12 declined to continue
- 6 other medical issues
- 5 lost to follow up
- 4 hospitalised with exacerbation
of COPD
- 1 non-trial related death

Did not attend any follow-up
assessment (n=41)
- 18 declined to continue
- 11 hospitalised with
exacerbation of COPD
- 5 other medical issues
- 5 lost to follow-up
- 1 non-trial related death
- 1 enrolled in another trial

Analysis

Attended follow up assessment
- post intervention n = 113
- 6 month follow up n = 96
- 12 month follow up n = 84

Attended follow up assessment
- post intervention n = 85
- 6 month follow up n = 63
- 12 month follow up n = 65

Excluded from analysis (n=0)

Excluded from analysis (n=0)

Figure 4.1 Summary of recruitment and allocation process
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4.3

Deviations from trial protocol
One participant who was allocated to the exercise training model of pulmonary

rehabilitation refused to attend the exercise training class time, and requested to attend the
exercise training session of the ET+ED group for convenience. This participant did not
attend the education sessions and did not actually change from their allocated
intervention. However, the participant was in contact with others from the ET+ED group
and there was a potential for them to be aware of the model they were not receiving.

4.4

Adverse events
Apart from reports of exercise-induced soreness from the training protocol, no

trial related adverse events were recorded.

4.5

Baseline characteristics
4.5.1

Demographic characteristics of participants

Table 4.1 outlines the demographic characteristics of all participants recruited at
the time of initial assessment. There were no clinically relevant differences noted
between the groups. The mean age of the sample was 72.2 (SD 9.3) years. There were
more males (60%) than females (40%). The mean FEV1 percentage predicted was 57%
(SD 22), indicating that on average the sample had GOLD 2: moderate airflow limitation
classification (GOLD Executive Committee, 2013). The proportion of participants within
each GOLD classification was comparable between the groups (X2(3) =3.571, p=0.312)
(Table 4.1).
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The majority (89%) of participants had two or more co-morbidities at the time of
recruitment. The number of participants who were current smokers totalled 25 (9%), and
the number of participants with home oxygen therapy was 34 (13%). Based on BMI, 13
(5%) participants were underweight, 76 (29%) were normal weight range and 175 (66%)
were overweight or obese.

Participants in the second phase of recruitment scored a mean of 5.9 (SD 3.7) on
the HADS-A, and 5.2 (SD 3.3) on the HADS-D (n=176). Thirty-three (18%) participants
could be considered to have had clinical anxiety and 23 (13%) participants could be
considered to have had clinical depression. Of participants in the second phase of
recruitment who attended the follow-up assessment, 66% had a household income of
AUD25,000 or less per annum and 90% of had completed at least 7-12 years of
education.
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Table 4.1 Demographic characteristics of participants at recruitment
ET+ED
n=141

ET
n=126

72.4 (10.0)

72.0 (8.4)

89/52

72/54

Number of Co-morbidities n (%)
Nil
One
Two
Three
Four
Five or greater

3 (2%)
8 (6%)
17 (12%)
28 (20%)
27 (19%)
58 (41%)

6 (5%)
13 (10%)
11 (9%)
26 (21%)
12 (10%)
58 (46%)

Current smokers, n (%)

11 (8%)

14 (11%)

Home oxygen, n (%)

18 (13%)

16 (13%)

Pulmonary Function
FEV1, L
FEV1, % predicted
FEV1/FVC
GOLD 1 classification, n (%)
GOLD 2 classification, n (%)
GOLD 3 classification, n (%)
GOLD 4 classification, n (%)

1.3 (0.6)
56 (23)
0.52 (0.16)
18 (13%)
62 (44%)
44 (31%)
17 (12%)

1.4 (0.6)
59 (22)
0.52 (0.16)
21 (17%)
60 (48%)
38 (30%)
7 (6%)

Weight, kg

75.8 (17.2)

74.7 (19.8)

27.7 (5.8)

27.4 (6.5)

Anxiety and Depression†
HADS Anxiety
HADS Depression

6.1 (3.5)
5.4 (3.5)

5.6 (3.9)
4.9 (3.1)

Annual Household Income Band (AUD)
≤$10,000, n (%)
$10,000-25,000, n (%)
$25,000-50,000, n (%)
>$50,000, n (%)

8 (9%)
53 (58%)
23 (25%)
7 (8%)

8 (12%)
36 (53%)
14 (21%)
10 (14%)

Education Level
Primary School (<7years), n (%)
High School (7-12years), n (%)
Diploma or Trade, n (%)
University, n (%)

7 (9%)
38 (49%)
25 (33%)
7 (9%)

6 (11%)
27 (52%)
16 (31%)
3 (6%)

Age, years
Gender, males/females n

BMI, kg/m

2

Data are mean (SD) or number of participants (%). † Sample size ET+ED n= 99 ET n=77. ET+ED= exercise training and education
pulmonary rehabilitation, ET =exercise training, FEV1 = forced expiratory volume in one second, FVC = forced vital capacity,
GOLD=Global initiative on Obstructive Lung Disease, BMI=Body Mass Index, HADS=Hospital Anxiety and Depression Scale,
AUD=Australian dollars.
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4.5.2

Baseline primary outcome measures

There were no clinically or statistically significant differences between the
groups on any primary outcome measure at baseline (Table 4.2).

Table 4.2 Baseline primary outcome measure results
ET+ED
n=141

ET
n=126

370 (103)

387 (103)

14.8 (5.6)

13.7 (5.3)

fatigue

15.2 (5.4)

14.7 (5.4)

emotion

32.8 (9.2)

33.2 (8.4)

mastery

18.5 (5.7)

19.3 (5.1)

Exercise Capacity
6MWD, m
Quality of Life
CRQ-SR dyspnoea

Data are mean (SD). ET+ED = exercise training and education pulmonary rehabilitation, ET = Exercise training alone, 6MWD = Six
minute walk distance, CRQ-SR = Chronic Respiratory Questionnaire (self reported), AQoL = Assessment of Quality of Life
questionnaire.

4.5.3

Baseline secondary outcome measures

There were no clinically or statistically significant differences between the
groups on baseline measures of the secondary outcomes (Table 4.3). Sixteen percent of
participants in the ET+ED group (n=22) had two or more hospital admissions related to
their respiratory system in the 12 months prior to commencing the trial, which was
comparable to 17% of participants in the ET group (n=21) (X2(5)=4.010, p=0.548).
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Table 4.3 Baseline secondary outcome measure results
ET+ED
n=141

ET
n=126

90
1507
262
2 (0-42)
4 (0-24)
0 (0-3)
5 (0-25)
0 (0-19)
4 (0-26)

87
1208
207
3 (0-43)
5 (0-14)
0 (0-8)
4 (0-21)
1 (0-11)
4 (0-34)

Generic Health Related Quality of Life
AQoL Weighted Total
Illness
Independent Living
Social Relationships
Physical Sense
Psychological Wellbeing
Utility

14.9 (6.0)
6.5 (2.1)
2.1 (2.0)
1.8 (1.8)
1.5 (1.2)
3.0 (2.0)
0.53 (0.25)

13.6 (5.2)
6.4 (2.0)
1.8 (1.7)
1.4 (1.7)
1.2 (1.2)
2.8 (1.6)
5.58 (0.22)

Functional Capacity
GST (s)

39.6 (10.9)

39.4 (13.6)

Dyspnoea
MRC Grade 1, no. of participants(%)
Grade 2, no. of participants(%)
Grade 3, no. of participants(%)
Grade 4, no. of participants(%)
Grade 5, no. of participants(%)

10 (7%)
45 (32%)
66 (47%)
19 (13%)
1 (1%)

6 (5%)
51 (41%)
56 (45%)
11 (9%)
0 (0%)

Self-efficacy
GSES-12

46.1 (8.3)

45.4 (8.8)

4.6 (0.9)
3.9 (1.4)
4.5 (0.8)
4.7 (0.8)
4.8 (0.6)
5.1 (0.6)
4.9 (0.9)
3.6 (1.2)

4.6 (0.9)
4.1 (1.4)
4.5 (0.7)
4.9 (0.7)
4.9 (0.6)
5.2 (0.7)
5.0 (0.7)
3.7 (1.2)

Health care Use
Respiratory related hospital admissions, total no. for group per annum
General Practitioner consultations†, total no. for group per annum
†
Respiratory Physician consultations , total no. for group per annum
†
Inhaled reliever medication , median (range)
†
Inhaled tiotropium , median (range)
†
Inhaled corticosteroids , median (range)
†
Inhaled combination therapy , median (range)
†
Oral antibiotics , median (range)
Oral prednisolone†, median (range)

‡

Health Education Impact
heiQ Positive engagement in life
Health directed behaviour
Skill and technique acquisition
Constructive attitudes
Self monitoring
Health service navigation
Social integration
Emotional well-being

Data are mean (SD) unless stated otherwise. Medications are median (range) dispensed per participant per annum. † Sample size
ET+ED n =101 ET n=80. ‡ Sample size ET+ED n=99 ET n=79. ET+ED = Education and exercise pulmonary rehabilitation, ET =
Exercise training pulmonary rehabilitation, GST=Grocery Shelving Task, s = seconds, MRCD = Medical Research Council dyspnoea
Score, GSES-12 = General Self-Efficacy Scale-12, BMI = Body Mass Index.
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4.6

Attendance at follow-up
Participant attendance at assessment was significantly greater for the ET+ED

group than the ET group immediately following intervention (80% vs. 67%, X2(1)=5.584,
p=0.018) and at the 6 month follow-up time (68% vs. 50%, X2(1)=9.035, p=0.003). There
was no difference between the groups in assessment attendance rate at 12 months (60%
and 52%, X2(1)= 1.721, p=0.19). A total of 28 (20%) participants from the ET+ED group
and 41 (33%) participants from the ET group failed to attend any follow-up assessment.
The reasons for failure to attend were similar between the groups and included declining
to continue, development of other medical issues, loss to follow-up, or hospitalisation
with an exacerbation of COPD (Figure 4.1).

4.7

Hypothesis testing – primary outcome measures
4.7.1

Between group comparison in Six Minute Walk Distance

Participants in both intervention groups demonstrated clinically and statistically
significant post intervention improvements in 6MWD with no significant difference
observed between the groups across time (Figure 4.2). The ET group had a slightly
higher mean 6MWD with the group allocation coefficient of 16.5m (95% CI -9.0 to 41.9)
(Table 4.4). However, this group allocation coefficient was not statistically significant
(p=0.205). As indicated by the time coefficient, the mean improvement in 6MWD for the
sample immediately following the intervention was 42.4m (95% CI 34.4 to 50.3,
p<0.001). Compared to baseline, the 6MWD was significantly greater at 6 and 12
months, but the difference was just less than the MID by 12 months (Table 4.4).
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Table 4.4 Summary of results for the Six Minute Walk Distance
Baseline

Post

6 Month

12 Month

Group allocation
coefficient

Outcome

ET+ED

ET

ET+ED

ET

ET+ED

ET

ET+ED

ET

6MWD (m)

370 (103) 387 (103) 423 (113) 443 (107) 428 (115) 450 (110) 412 (117) 433 (112)

(95% CI)
16.5 (-9.0 to 41.9)
p = 0.205

Time coefficient (95% CI)

42.4 (34.4 to 50.3)*

36.6 (28.0 to 45.2)*

23.7 (15.0 to 32.5)*

Data are mean (SD), * p<0.05 compared with baseline. ET+ED = exercise training and education pulmonary rehabilitation, ET =
exercise training, 6MWD = 6 minute walk distance.
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Mean and error bars: ± 1 SD; ET+ED = exercise training and education pulmonary rehabilitation, ET =
exercise training

Figure 4.2 Comparison between groups for Six Minute Walk Distance
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The covariants of gender, age, number of co morbidities, socioeconomic status,
level of education, baseline FEV1 % predicted, baseline GSES, baseline MRC dyspnoea
scale grade, baseline HADS-A and HADS-D were entered into the GEE analysis for the
6MWD. The group allocation coefficient remained not significantly different at 8.0m
(95% CI -18.8m to 34.9m, p=0.558) and the groups had significant improvements for all
assessment time points compared to baseline (Appendix 25).

The proportion of participants who had a clinically relevant change of ≥ 25m
(Holland, et al., 2010) in 6MWD was not significantly different between the groups (70
(62%) participants in ET+ED group vs. 50 (59%) participants in ET group, X2(1)=0.198,
p=0.656).

4.7.2

Between group comparison in Chronic Respiratory Questionnaire (selfreported)

Participants in both groups demonstrated statistically significant post
intervention improvements in all domains of the CRQ-SR, with no significant differences
between the groups in any of the domains (Figure 4.3-4.6). The statistically significant
mean improvement in CRQ-SR surpassed the threshold for the MID for the domains of
dyspnoea, fatigue and mastery (Table 4.5). For each of dyspnoea, fatigue and mastery,
the time coefficients remained above the threshold for the MID at both the 6 and 12
month follow-up assessments. The emotion domain change did not surpass the MID at
any time point (Table 4.5).
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Table 4.5 Summary of results for the Chronic Respiratory Questionnaire (self-reported).
Baseline

Post

6 Month

12 Month

Group allocation
coefficient domain

Outcome

ET+ED

ET

ET+ED

ET

ET+ED

ET

ET+ED

ET

CRQ-SR

14.8 (5.6) 13.7 (5.3) 19.2 (5.8) 18.3 (5.9) 18.9 (6.5) 17.8 (7.1) 17.8 (6.7) 17.8 (7.0)

Dyspnoea

score (95% CI)
-0.7 (-2.0 to 0.7)
p =0.338

domain score
Change from

0.9 (1.0)

0.9 (1.2)

0.8 (1.2)

1.0 (1.3)

0.6 (1.0)

0.9 (1.3)

baseline per item
Time coefficient domain

4.6 (3.6 to 5.0)*

4.3 (3.6 to 5.0)*

3.5 (2.8 to 4.2)*

score (95% CI)

CRQ-SR

15.2 (5.4) 14.7 (5.4) 17.6 (4.6) 16.6 (5.1) 17.1 (5.1) 17.0 (5.8) 16.5 (5.2) 17.5 (5.8)

Fatigue

-0.1 (-1.3 to 1.0)
p =0.800

domain score
Change from

0.6 (1.0)

0.6 (1.1)

0.4 (1.1)

0.7 (1.4)

0.4 (1.1)

0.8 (1.4)

baseline per item
Time coefficient domain

2.2 (1.6 to 2.8)*

2.0 (1.4 to 2.7)*

2.0 (1.4 to 2.7)*

score (95% CI)

CRQ-SR

32.8 (9.2) 33.2 (8.4) 35.8 (8.4) 35.1 (8.1) 34.9 (9.1) 36.8 (8.8) 34.7 (9.7) 36.7 (9.0)

Emotion

1.0 (-0.9 to 2.9)
p =0.301

domain score
Change from

0.4 (0.9)

0.4 (0.8)

0.3 (1.0)

0.7 (1.0)

0.0 (1.6)

0.5 (1.1)

baseline per item
Time domain score

2.6 (1.7 to 3.6)*

2.8 (1.8 to 3.9)*

2.6 (1.5 to 3.6)*

coefficient (95% CI)

CRQ-SR

18.5 (5.7) 19.3 (5.1) 21.3 (5.1) 21.2 (5.0) 21.4 (5.3) 21.9 (5.2) 21.0 (5.7) 22.5 (5.0)

Mastery

0.8 (-0.4 to 1.9)
p =0.199

domain score
Change from

0.6 (1.0)

0.4 (1.0)

0.6 (1.2)

0.6 (1.3)

0.5 (1.3)

0.7 (1.3)

baseline per item
Time coefficient domain

2.2 (1.6 to 2.8)*

2.5 (1.8 to 3.1)*

2.4 (1.7 to 3.0)*

score (95% CI)
Data are mean (SD), * p<0.05 compared with baseline. ET+ED = education and exercise training pulmonary rehabilitation, ET =
exercise training, CRQ-SR = Chronic Respiratory Questionnaire (self reported).
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Mean and error bars ± 1 SD; ET+ED = exercise training and education pulmonary rehabilitation, ET =
exercise training

Figure 4.3 Comparison between groups for the dyspnoea domain of Chronic Respiratory
Questionnaire (self-reported).
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Figure 4.4 Comparison between groups for the fatigue domain of Chronic Respiratory
Questionnaire (self-reported).
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Emotion
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Figure 4.5 Comparison between groups for the emotion domain of Chronic Respiratory
Questionnaire (self-reported).
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Figure 4.6 Comparison between groups for the mastery domain of Chronic Respiratory
Questionnaire (self-reported).
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There remained no significant differences between the groups for all domains of
the CRQ-SR when the GEE was conducted with the covariants previously described for
the 6MWD in section 4.7.1 (Appendix 25). The improvements following intervention at
all time points for all domains observed in this analysis remained significantly greater
than baseline (Appendix 25).

The proportion of participants that had a change in total domain score surpassing
the MID immediately following intervention was not significantly different between the
groups for any domain of the CRQ-SR (Table 4.6).

Table 4.6 Proportion of participants in each group who had a change in Chronic
Respiratory Questionnaire (self-reported) score that surpassed the minimal important
difference
Primary

ET+ED

ET

Pearson Chi Square

Outcome

between groups
Surpassed

Non-

Surpassed

Non-

MID

responder

MID

responder

CRQ-SR
dyspnoea

68 (60%)

45 (40%)

51 (60%)

34 (40%)

X2(1)=0.001, p=0.980

CRQ-SR
fatigue

59 (52%)

54 (48%)

51 (60%)

34 (40%)

X2(1)=1.192, p=0.275

CRQ-SR
emotion

45(40%)

68 (60%)

35 (41%)

50 (59%)

X2(1)=0.037, p=0.848

CRQ-SR
mastery

59 (52%)

54 (48%)

47 (55%)

38 (45%)

X2(1)=1.094, p=0.296

Data are number of participants (%). CRQ-SR= Chronic Respiratory Questionnaire (self reported). MID=Minimal important
difference.
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4.8

Hypothesis testing – secondary outcome measures
4.8.1

Between group comparison in health care use: respiratory related hospital
admissions

The number of respiratory related hospital admissions decreased significantly in
both groups for the twelve months following intervention (p<0.001), with no significant
between group difference (p=0.342) (Table 4.7). There was also no significant difference
between the groups in the proportion of participants who had one or more respiratory
related hospital admissions in the 12 months following intervention (31 (22%) in ET+ED
vs. 34 (27%) in ET group, X2(7)=7.125, p=0.416) (Figure 4.7). The median length of stay
for respiratory related hospital admissions in the 12 months following intervention was 6
days for both groups (ET+ED range 1-23, ET range 1-47, p=0.544).

Table 4.7 Summary of number of respiratory related hospital admissions per annum
Health Care Use

12 Months Pre

12 Months Post

ET+ED
n=141

ET
n=126

ET+ED
n=141

ET
n=126

90

87

55

54

0 (0-3)

0 (0-5)

0 (0-7)

0 (0-4)

Between
groups Post

Within
sample
pre/post

p=0.342

p<0.001

Hospital
admissions
Total number in
group
Number per
participant

Data are summated total, or median (range) ET+ED = exercise training and education pulmonary rehabilitation, ET = exercise training.
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ET+ED=exercise training and education pulmonary rehabilitation, ET=exercise training alone

Figure 4.7 Proportions of people who had hospital admissions in the 12 months following
intervention

4.8.2

Between group comparison in health care use: General practitioner and
Respiratory Physician Consultations

Data were gathered for physician consultations and pharmaceutical dispensing
from the Australian government databases of Medicare and DVA Medical Benefits
schemes, and the PBS and RPBS schemes for a total of 181 phase two participants. Three
consent forms from phase 2 participants were not forwarded to the DHS, DVA or DoHA
and therefore data were unable to be extracted for these participants.
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There were no significant differences between the groups in GP consultations or
respiratory physician consultations in the 12 months prior to or following intervention
(Table 4.8). There was no significant change in the total number of GP consultations, but
there was a significant decline in the number of respiratory physician consultations in the
12 months following intervention for both groups (Table 4.8).

Table 4.8 Summary of General Medical and Respiratory Physician consultations per
annum
Health care Use
Consultations

12 Months Pre

12 Months Post

ET+ED
n=101

ET
n=80

ET+ED
n=101

ET
n=80

1507

1208

1477

1147

13 (0-64)

15 (0-43)

14 (0-57)

12 (0-73)

262

207

203

181

2 (0-11)

2 (0-11)

2 (0-13)

2 (0-11)

Between
groups Post

Within
sample
pre/post

p=0.088

p=0.191

p=0.570

p=0.009

General
Practitioner
Total number in
group
Number per
participant
Respiratory
Physician
Total number in
group
Number per
participant

Data are summated total, or median (range) ET+ED = exercise training and education pulmonary rehabilitation, ET = exercise
training.

There were no significant differences between the groups in number of GP
consultations in the 12 months following intervention for each appointment type (Level A
through Level D) (Table 4.9 and Figure 4.8). There was a significant increase in the
number of Level A (short) appointment types (p=0.03) in the twelve months following
intervention, and a tendency for a decrease in Level C (long) appointment types
(p=0.061).
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Table 4.9 Summary of General Medical Practitioner consultations per annum by
appointment type
GP Appointment
Type

12 Months Pre

12 Months Post

Between
groups Post

Within
sample
pre/post

ET+ED
n=101

ET n=80

ET+ED
n=101

ET n=80

Level A:
Brief

0 (0-8)

0 (0-3)

0 (0-6)

0 (0-9)

p=0.499

p=0.03

Level B:
Standard

10 (0-51)

10 (0-27)

10 (0-47)

10 (0-47)

p=0.613

p=0.374

Level C:
Long

2 (0-26)

1 (0-21)

1 (0-16)

1 (0-21)

p=0.202

p=0.061

Level D:
Prolonged

0 (0-3)

0 (0-3)

0 (0-2)

0 (0-4)

p=0.506

p=0.609

Data are median (range) ET+ED = exercise training and education pulmonary rehabilitation, ET = exercise training, GP=General
Medical Practitioner.
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Figure 4.8 Total number of GP consultations for all participants in each intervention
group over the 12 month period by appointment type
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4.8.3

Between groups comparison in health care use: Prescription medication
use

There were no significant differences between the intervention groups in terms
of supply of respiratory related prescription medication in the 12 months following
intervention (Table 4.10). There was a significant increase in the provision of inhaled
combination therapy (LABA combined with corticosteroid) (p<0.001) and long acting
anti-cholinergic medication (tiotropium bromide) (p<0.001) in the twelve months
following intervention for both groups. There was no significant change in provision of
oral prednisolone, oral antibiotics or inhaled respiratory reliever medications (short acting
beta2 agonists and short acting anti-cholinergics) in the 12 months following intervention.

Table 4.10 Summary of annual prescription medication dispensing
Health care Use

12 Months Pre

12 Months Post

Between
groups Post

Within
sample
pre/post

ET+ED
n=101

ET
n=80

ET+ED
n=101

ET
n=80

Inhaled reliever
medications

2 (0-42)

3 (0-43)

3 (0-60)

3 (0-29)

p=0.693

p=0.455

Tiotropium
Bromide

4 (0-24)

5 (0-14)

9 (0-14)

10 (0-14)

p=0.066

p<0.001

Inhaled
corticosteroid

0 (0-3)

0 (0-8)

0 (0-6)

0 (0-13)

p=0.381

p=0.114

Inhaled
combination
therapy (steroid
and LABA)

5 (0-25)

4 (0-21)

6 (0-20)

7 (0-16)

p=0.139

p<0.001

Oral prednisolone

0 (0-19)

1 (0-11)

0 (0-17)

0 (0-17)

p=0.750

p=0.693

Oral antibiotic

4 (0-26)

4 (0-34)

3 (0-32)

3 (0-30)

p=0.541

p=0.811

Data are median (range). Medications are number of prescriptions dispensed per participant per annum. ET+ED = exercise training
and education pulmonary rehabilitation, ET = exercise training, LABA = long acting beta2 agonist.
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4.8.4

Between group comparison in generic health related quality of life
There were no significant differences between the groups for any individual

domain score of the AQoL, or the AQoL Utility score (Table 4.11). There was however,
a significant difference between the groups for AQoL total score. The group allocation
coefficient was -1.3 (95% CI -2.6 to -0.02) (p=0.046) indicating the AQoL total score was
significantly lower for the ET training group considering all measurement time points.
The difference relates to the mean AQoL total score continuing to improve for the ET
group over the 12 months following intervention, while the ET+ED group reduced
towards baseline in health related quality of life score.

Both intervention groups also had significant improvements in the AQoL Social
Relationships domain and AQoL Utility following the intervention. However, these
improvements were not maintained for the 12 months (Table 4.11). The AQoL
Psychological Wellbeing domain score did however continue to improve following the
intervention, with a statistically significant lower score at the 12 month follow-up
assessment (p=0.019) (Table 4.11).
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Table 4.11 Summary of results for the Assessment Quality of Life
Baseline

Post

12 Month

Outcome

ET+ED

ET

ET+ED

ET

ET+ED

ET

AQoL Total

14.9 (6.0)

13.6 (5.2)

13.8 (5.7)

13.0 (5.7)

14.1 (5.6)

12.8 (4.9)

Group Allocation
Coefficient
(95% CI)

-1.3 (-2.6 to -0.02) *
p =0.046

Time coefficient (95% CI)

AQoL Illness

6.5 (2.1)

-0.7 (-1.2 to -0.2)*

6.4 (2.0)

6.2 (2.1)

6.1 (2.1)

-0.4 (-1.0 to 0.2)

6.2 (2.0)

6.2 (1.8)

-0.1 (-0.6 to 0.3)
p =0.514

-0.2 (-0.5 to 0.01)

Time coefficient (95% CI)

AQoL

2.1 (2.0)

1.8 (1.7)

1.8 (2.0)

1.5 (1.5)

-0.2 (-0.5 to 0.05)

2.0 (2.0)

1.8 (1.8)

Independent

-0.3 (0.7 to 0.1)
p =0.138

Living
-0.2 (-0.4 to 0.01)

Time coefficient (95% CI)

AQoL Social

1.8 (1.8)

1.4 (1.7)

1.5 (1.5)

1.2 (1.6)

0.1 (-0.1 to 0.4)

1.5 (1.7)

1.1 (1.3)

Relationships

p =0.121

Time coefficient (95% CI)

AQoL

1.5 (1.2)

-0.3 (-0.4 to -0.1)*

1.2 (1.2)

1.7 (1.3)

1.3 (1.2)

-0.2 (-0.4 to -0.04)

1.5 (1.1)

1.4 (1.4)

Physical Sense

-0.3 (-0.5 to 0.02)
p =0.068

0.1 (-0.1 to 0.2)

Time coefficient (95% CI)

AQoL

-0.3 (-0.7 to 0.1)

3.0 (2.0)

2.8 (1.6)

2.8 (1.7)

2.8 (1.8)

0.1 (-0.02 to 0.3)

1.9 (1.9)

2.3 (1.6)

Psychological

-0.3 (-0.7 to 0.1)
p =0.099

Wellbeing
-0.2 (-0.4 to 0.01)

Time coefficient (95% CI)

AQoL Utility

0.53 (0.25)

0.58 (0.22)

0.57 (0.22)

0.60 (0.22)

-0.2 (-0.4 to -0.04)*

0.55 (0.23)

0.61 (0.22)

0.05 (-0.0002 to 0.1)
p =0.051

Time coefficient (95% CI)

0.02 (0.001 to 0.05) *

0.002 (-0.02 to 0.03)

Data are mean (SD), * p<0.05 compared with baseline. ET+ED = exercise training and education pulmonary rehabilitation, ET =
exercise training, AQoL=Assessment of Quality of Life questionnaire.
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There were no significant differences between the groups for all domains of the
AQoL when the GEE was conducted with the covariants previously described for the
6MWD in section 4.7.1 (Appendix 25). There were similar significant improvements in
the total AQoL, illness, and social relationships domain scores observed following
intervention with the addition of the covariants to the GEE (Appendix 25). These
significant improvements were maintained at 12 months for the social relationships
domain only. A significant improvement in psychological well being domain score was
still evident at 12 months (Appendix 25).

4.8.5

Between group comparison in functional performance

There was no significant difference between the groups in functional
performance as measured by the GST. Both intervention groups had a significant
improvement following intervention that was maintained for 12 months (Table 4.12).

Table 4.12 Summary of results for the Grocery Shelving Task
Baseline

Post

6 Month

12 Month

Group
allocation

Outcome

ET+ED

ET

ET+ED

ET

ET+ED

ET

ET+ED

ET

coefficient
(95% CI)

GST (s)

39.6 (10.9) 39.4 (13.6) 34.2 (10.3) 34.9 (8.1)

34.0 (7.0)

34.0 (7.8)

35.2 (8.8)

35.9 (10.7)

0.2 (-1.9 to 2.3)
p =0.854

Time coefficient (95% CI)

-4.4 (-5.9 to -3.0) *

-4.6 (-6.1 to -3.0) *

-3.4 (-5.0 to -1.8)*

Data are mean (SD), * p<0.05 compared with baseline. ET+ED = exercise training and education pulmonary rehabilitation, ET =
exercise training, GST = Grocery Shelving Task.
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There remained no significant difference between the groups in GST time when
the GEE was conducted with the covariants previously described for the 6MWD in
section 4.7.1 (group allocation coefficient 1.5s (95% CI -0.9 to 3.9), p=0.212) and both
groups had significant improvements following intervention that were maintained for 6
and 12 months (Appendix 25).

4.8.6

Between group comparison in dyspnoea

There was no significant difference between the groups in how participants
categorically rated their dyspnoea on the MRC dyspnoea scale immediately following the
intervention (X2(3)=0.714, p=0.870) (Table 4.13), at 6 months (X2(4)=1.758, p=0.780)
(Table 4.14) or at 12 months following intervention (X2(4)=4.102, p=0.392) (Table 4.15).
There was also no significant difference between the groups in the number of participants
who had an improvement of one or greater MRC dyspnoea scale grade following the
intervention, with 35% of participants in the ET+ED group and 28% of participants in the
ET group (X2(1)=0.881, p=0.348).

Table 4.13 Number of participants within each Medical Research Council dyspnoea scale
grade immediately following intervention
MRC

MRC

MRC

MRC

MRC

Total

Grade1

Grade 2

Grade 3

Grade 4

Grade 5

ET+ED

8

68

29

8

0

85

ET

4

54

20

7

0

113

Total

12

122

49

15

0

198

Data are number of participants. MRC=Medical Research Council dyspnoea scale ET+ED = exercise training and education
pulmonary rehabilitation, ET = exercise training.

140

Table 4.14 Number of participants within each Medical Research Council dyspnoea scale
grade six months following intervention
MRC

MRC

MRC

MRC

MRC

Total

Grade1

Grade 2

Grade 3

Grade 4

Grade 5

ET+ED

4

50

31

9

1

95

ET

3

38

16

6

0

63

Total

7

88

47

15

1

158

Data are number of participants. MRC=Medical Research Council dyspnoea scale ET+ED = exercise training and education
pulmonary rehabilitation, ET = exercise training.

Table 4.15 Number of participants within each Medical Research Council dyspnoea scale
grade 12 months following intervention
MRC

MRC

MRC

MRC

MRC

Total

Grade1

Grade 2

Grade 3

Grade 4

Grade 5

ET+ED

3

44

25

11

1

84

ET

3

39

17

3

2

64

Total

6

83

42

14

3

148

Data are number of participants. MRC=Medical Research Council dyspnoea scale ET+ED = exercise training and education
pulmonary rehabilitation, ET = exercise training.

4.8.7

Between group comparison in self-efficacy
There were no observed differences between the groups in self-efficacy as

measured by the GSES-12. There were also no significant improvements observed over
time (Table 4.16).
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Table 4.16 Summary of results for the General Self-Efficacy Scale - 12
Baseline

Post

6 Month

12 Month

Group allocation
coefficient

Outcome

ET+ED

ET

ET+ED

ET

ET+ED

ET

ET+ED

ET

(95% CI)

GSES-12

46.1

45.4

47.0

45.8

46.2

46.6

46.7

46.9

-0.5 (-2.2 to 1.2)

(8.3)

(8.8)

(7.0)

(7.9)

(8.0)

(7.4)

(7.4)

(8.2)

Time coefficient (95% CI)

0.7 (-0.3 to 1.6)

0.3 (-0.8 to 1.3)

p=0.554

0.7 (-0.4 to 1.7)

Data are mean (SD). ET+ED = exercise training and education pulmonary rehabilitation, ET = exercise training, GSES-12 = General
Self-Efficacy Scale 12.

There remained no significant difference between the groups for GSES-12 when
the GEE was conducted with the covariants previously described for the 6MWD in
section 4.7.1 (group allocation coefficient -0.5 (95% CI -2.3 to 1.3), p=0.585) (Appendix
25).

4.8.8

Between group comparison in health education impact

There were no significant differences between the groups observed for all
domains of the heiQ (Table 4.17). Participants had a statistically significant improvement
in the health directed behaviours domain immediately following the intervention which
was sustained for 12 months. There were also significantly higher scores at 6 months in
self-monitoring, health service navigation and skill acquisition domains that were not
evident immediately following the intervention. These higher scores were still significant
at 12 months (Table 4.17).
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Table 4.17 Summary of results for the Health Education Impact Questionnaire
Baseline

Post

6 Month

12 Month

Group
allocation

Outcome

ET+ED

ET

ET+ED

ET

ET+ED

ET

ET+ED

ET

coefficient

n=99

n=79

n=80

n=52

n=63

n=39

n=53

n=40

(95% CI)

4.6 (0.9)

4.6 (0.9)

4.6 (0.9)

4.8 (0.9)

4.7 (1.0)

4.6 (1.0)

4.8 (0.9)

0.03 (-0.2 to 0.3)

4.6 (0.9)
Positive
engagement in
life

p =0.820

Time coefficient (95% CI)

Health
behaviour

4.0 (1.4)

0.1 (-0.1 to 0.2)

4.1 (1.3)

4.5 (0.8)

0.8 (0.6 to 1.0)*

4.6 (0.7)

4.8 (0.8)

4.9 (0.7)

4.8 (0.6)

4.9 (0.6)

4.5 (0.9)

4.5 (1.2)

0.2 (-0.1 to 0.5)

0.5 (0.3 to 0.7)*

4.7 (0.7)

4.7 (0.7)

0.4 (0.2 to 0.6)*

4.7 (0.6)

4.9 (0.6)

0.1 (-0.1 to 0.3)

4.7 (0.8)

4.9 (0.6)

0.2 (0.04 to 0.3)*

4.8 (0.8)

4.9 (0.8)

0.3 (0.1 to 0.4)*

4.8 (0.7)

4.9 (0.8)

0.2 (-0.004 to 0.4)

4.9 (0.6)

4.9 (0.5)

-0.006 (-0.1 to 0.1)

5.0 (0.6)

5.1 (0.6)

0.02 (-0.1 to 0.1)

4.9 (0.5)

5.0 (0.7)

0.1 (-0.05 to 0.2)
p =0.246

5.1 (0.6)

0.1 (-0.003 to 0.2)

5.2 (0.6)

5.2 (0.6)

5.3 (0.5)

0.2 (0.1 to 0.3)*

5.3 (0.6)

5.2 (0.6)

0.1 (0.01 to 0.2)*

5.3 (0.5)

5.4 (0.6)

0.1 (-0.1 to 0.3)
p =0.215

4.9 (0.9)

0.1 (-0.02 to 0.2)

5.0 (0.7)

4.8 (1.0)

4.9 (0.9)

0.1 (0.003 to 0.2)*

4.9 (1.1)

5.0 (0.8)

0.2 (0.1 to 0.3)*

4.8 (1.0)

5.1 (0.8)

0.1 (-0.1 to 0.4)
p =0.313

Time coefficient (95% CI)

Emotional
well-being

4.6 (0.6)

-0.003 (-0.1 to 0.1)

Time coefficient (95% CI)

Social
integration

4.7 (1.2)

p =0.055

Time coefficient (95% CI)

Health
service
navigation

4.6 (0.8)

0.1 (-0.04 to 0.2)

Time coefficient (95% CI)

Self
monitoring

4.6 (1.1)

p =0.295

Time coefficient (95% CI)

Constructive
attitudes

5.0 (0.9)

0.1 (-0.1 to 0.2)

p =0.201

Time coefficient (95% CI)

Skill
acquisition

4.8 (1.0)

0.1 (-0.003- to 0.3)

3.6 (1.2)

Time coefficient (95% CI)

-0.04 (-0.2 to 0.1)

3.7 (1.2)

3.7 (1.2)

3.9 (1.1)

0.03 (-0.1 to 0.2)

3.6 (1.2)

4.1 (1.2)

0.02 (-0.1 to 0.1)

3.6 (1.1)

4.1 (1.2)

0.2 (-0.1 to 0.5)
p =0.192

0.1 (-0.03 to 0.3)

0.1 (-0.1 to 0.3)

0.1 (-0.1 to 0.3)

Data are mean (SD), * p<0.05 compared with baseline. ET+ED = exercise training and education pulmonary rehabilitation, ET =
exercise training.
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There remained no significant differences between the groups for all domains of
the heiQ except social integration when the GEE was conducted with the covariants
previously described for the 6MWD in section 4.7.1. (Appendix 25). In the social
integration domain, the ET group demonstrated ongoing improvement in scores at the 12
month assessment time compared to previous assessments while the ET+ED group
reduced towards baseline scores. In the analysis including covariants, this was considered
to be a statistically significant difference between the groups in favour of the ET group
(group allocation coefficient 0.3 (95% CI 0.02 to 0.5), p=0.035) (Appendix 25).

4.8.9

Ongoing exercise following pulmonary rehabilitation

A total of 198 participants attended the immediate post intervention assessment
and were offered a referral to their local community health centre for ongoing supervised
exercise classes, that is, maintenance pulmonary rehabilitation. The total number of
participants who accepted this referral was not significantly different between the groups
(70 (62%) ET+ED group vs. 57 (67%) ET group, X2(1)=0.551, p=0.458).

The proportion of participants who attended the immediate post intervention
assessment and reported completing an appropriate independent exercise routine at home
at the conclusion of the intervention was significantly greater in the ET group. The ET
intervention group had 35 (56%) participants meeting the ACSM recommendation on
exercise (see section 3.7.8). The ET+ED group had 39 (41%) participants (X2(2)=6.849,
p=0.033). This difference was no longer significant at 6 months (29 (37%) ET+ED vs. 24
(42%) ET (X2(2)=0.370, p=0.831)), or 12 months (19 (27%) of ET+ED vs. 21 (39%) of
ET (X2(2)=2.142, p=0.343)).
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The proportion of participants completing some exercise, even if it did not meet
the recommendations of the ACSM, was not significantly different between the groups at
any time. Immediately following intervention 90 (94%) participants in the ET+ED group
were exercising compared with 56 (89%) in the ET group, X2(1)=1.846, p=0.174). This
declined to 67 participants in the ET+ED (85%) compared with 49 (86%) in the ET group
at 6 months (X2(1)=0.000, p=0.991). And 51 (73%) participants in the ET+ED compared
to 40 (74%) in the ET group at 12 months (X2(1)=0.023, p=0.879).

4.9

Secondary per protocol analysis
A per protocol analysis was conducted to confirm that the lack of difference

between groups with the ITA was not related to participants not receiving the education
through absence from the program. Participants in each group were classified as
completers or non-completers, with the a priori definition of a completer being a
participant who attended 12 or more sessions. The per protocol between groups analysis
excluded all participants who were non-completers.

4.9.1

Baseline characteristics of participants who did and did not complete the
program

Participants who did not complete the program (non-completers) were more
likely to be female (50% versus 34%, X2(1)=7.451, p=0.006), had poorer respiratory
function (FEV1, L) (p=0.006), were more dyspnoeic (MRC dyspnoea scale, X2(4)=14.098,
p=0.007), had a lower baseline GST, (p=0.039) and a lower baseline 6MWD (p<0.001)
than those who completed 12 or more sessions (Table 4.18).

145

Table 4.18 Demographic characteristic of completers versus non-completers
Completers
n=158

Non-completers
n=109

72.2 (8.8)

72.3 (9.9)

Gender, males/females n

106/52*

52/54*

Number of Co-morbidities n (%)
Nil
One
Two
Three
Four
Five or greater

3 (2%)
16 (10%)
20 (13%)
36 (23%)
23 (15%)
60 (39%)

5 (5%)
5 (5%)
8 (7%)
18 (17%)
16 (15%)
56 (51%)

Current smokers, n (%)

13 (8%)

12 (11%)

Home oxygen, n (%)

18 (11%)

16 (15%)

Pulmonary Function
FEV1, L
FEV1, % predicted
FEV1/FVC

1.4 (0.6)*
59 (22)
0.52 (0.17)

1.2 (0.5)*
55 (22)
0.51 (0.14)

BMI, kg/m2

27.1 (5.7)

28.2 (6.6)

Education Level
Primary School (<7years), n (%)
High School (7-12years), n (%)
Diploma or Trade, n (%)
University, n (%)

8 (9%)
44 (46%)
33 (35%)
9 (10%)

5 (14%)
21 (60%)
8 (23%)
1 (3%)

Annual Household Income Band (AUD)
≤ $10,000, n (%)
$10,001-25,000, n (%)
$25,001-50,000, n (%)
> $50,000, n (%)

12 (13%)
49 (51%)
26 (27%)
9 (9%)

3 (5%)
41 (65%)
11 (17%)
8 (13%)

Exercise Capacity
6MWD, m

397 (100)*

349 (101)*

Health Related Quality of Life
CRQ-SR dyspnoea
fatigue
emotion
mastery
AQoL total
Utility

14.0 (5.5)
15.2 (5.3)
33.0 (8.7)
19.2 (5.5)
13.9 (5.6)
0.57 (0.24)

14.6 (5.3)
14.6 (5.4)
33.0 (9.1)
18.5 (5.4)
14.9 (5.8)
0.53 (0.24)

Age, years
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Completers
n=158

Non-completers
n=109

.
95 (60%)
42 (26%)
16 (10%)
4 (3%)
1 (1%)
0 (0%)

.
52 (48%)
35 (31%)
17 (16%)
3 (3%)
1 (1%)
1 (1%)

Functional Capacity
GST, s

38.3 (10.0)*

41.5 (15.0)*

Dyspnoea
MRC Grade 1, no. of participants (%)
Grade 2, no. of participants (%)
Grade 3, no. of participants (%)
Grade 4, no. of participants (%)
Grade 5, no. of participants (%)

12 (8%)*
68 (43%)*
65 (40%)*
12 (8%)*
1 (1%)*

4 (4%)*
28 (26%)*
57 (52%)*
18 (17%)*
0 (0%)*

Self-efficacy
GSES-12

46.5 (8.4)

44.8 (8.6)

6.1 (3.7)
5.5 (3.4)

5.6 (3.4)
4.9 (3.2)

No. of participants with respiratory related
hospital admission(s) over 12 months prior
No admission
One admission
Two admissions
Three admissions
Four admissions
Five or more admissions

†

Anxiety and Depression
HADS Anxiety
HADS Depression

Data are mean (SD) or number of participants (%). * p<0.05 † Sample size Completer n= 94 Non-completer n=82. FEV1 = forced
expiratory volume in one second, FVC = forced vital capacity, BMI=Body Mass Index, 6MWD=Six minute walk distance, CRQSR=Chronic Respiratory Questionnaire (self reported), AUD=Australian dollars, GST=Grocery Shelving Task, MRC=Medical
Research Council dyspnoea scale, GSES-12= General Self-Efficacy Scale-12, HADS=Hospital Anxiety and Depression Scale.

4.9.2

Characteristics of Completers in each intervention group

The number of participants who completed 12 or more sessions was 158. There
was no significant difference between the groups in number of completers (91 ET+ED
group vs. 67 ET group, X2(1)=3.288, p=0.07). Comparison of the baseline characteristics
of completers in the ET+ED group and completers in the ET group showed no
statistically or clinically relevant differences between the groups (Table 4.19 and Table
4.20).
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Table 4.19 Summary of baseline demographic details of completers
ET+ED Completers
n=91

ET Completers
n=67

72.3 (9.9)

72.1 (7.2)

64/27

42/25

Number of Co-morbidities n (%)
Nil
One
Two
Three
Four
Five or greater

1 (1%)
7 (8%)
13 (14%)
19 (21%)
16 (18%)
35 (38%)

2 (3%)
9 (13%)
7 (10%)
17 (25%)
7 (10%)
25 (37%)

Current smokers, n (%)

9 (10%)

5 (7%)

Home oxygen, n (%)

11 (12%)

7 (10%)

Pulmonary Function
FEV1, L
FEV1, % predicted
FEV1/FVC

1.4 (0.6)
57 (23)
0.51 (0.17)

1.5 (0.6)
61 (21)
0.53 (0.17)

Weight, kg

75.0 (17.6)

75.8 (19.0)

27.1 (5.8)

27.1 (5.7)

Education Level
Primary School (<7years), n (%)
High School (7-12years), n (%)
Diploma or Trade, n (%)
University, n (%)

4 (7%)
28 (49%)
19 (33%)
6 (11%)

4 (11%)
16 (43%)
14 (38%)
3 (8%)

Annual Household Income Band (AUD)
≤$10,000, n (%)
$10,001-25,000, n (%)
$25,001-50,000, n (%)
>$50,000, n (%)

7 (12%)
31 (53%)
18 (30%)
3 (5%)

5 (14%)
18 (49%)
8 (22%)
6 (15%)

Anxiety and Depression †
HADS Anxiety
HADS Depression

5.8 (3.2)
4.8 (3.2)

6.4 (4.4)
5.2 (3.2)

Age, years
Gender, males/females n

BMI, kg/m

2

Data are mean (SD) or number of participants (%). † Sample size ET+ED n=57 ET n=37. ET+ED= exercise training and education
pulmonary rehabilitation, ET =exercise training, FEV1 = forced expiratory volume in one second, FVC = forced vital capacity,
BMI=Body Mass Index, AUD=Australian dollars, HADS=Hospital Anxiety and Depression Scale.
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Table 4.20 Summary of baseline outcome measures for completers
ET+ED Completers
n=91

ET Completers
n=67

Exercise Capacity
6MWD, m

385 (104)

414 (93)

Health Related Quality of Life
CRQ-SR dyspnoea
fatigue
emotion
mastery
AQoL total
Utility

14.6 (5.7)
15.8 (5.2)
33.8 (8.9)
19.2 (5.8)
14.2 (5.5)
0.56 (0.23)

13.1 (5.2)
14.4 (5.4)
32.0 (8.4)
19.2 (5.0)
13.4 (5.7)
0.58 (0.24)

55 (60%)
25 (27%)
9 (10%)
2 (2%)

40 (60%)
17 (26%)
7 (10%)
3 (4%)

38.4 (10.1)

38.1 (9.9)

Dyspnoea
MRC Grade 1, no. of participants (%)
Grade 2, no. of participants (%)
Grade 3, no. of participants (%)
Grade 4, no. of participants (%)
Grade 5, no. of participants (%)

7 (8%)
36 (40%)
41 (45%)
6 (6%)
1 (1%)

5 (7%)
32 (48%)
24 (36%)
6 (9%)
0 (0%)

heiQ† positive engagement
health behaviour
skills acquisition
constructive attitudes
self monitoring
health service navigation
social integration
emotion wellbeing

4.7 (0.8)
4.1 (1.4)
4.6 (0.8)
4.9 (0.8)
4.8 (0.5)
5.2 (0.5)
4.8 (0.9)
3.9 (1.1)

4.7 (0.8)
4.3 (1.3)
4.5 (0.6)
4.8 (0.7)
4.9 (0.5)
5.2 (0.6)
4.9 (0.8)
3.8 (1.1)

Self-efficacy
GSES-12

47.2 (7.9)

45.4 (8.9)

Respiratory Related Hospital Admissions
Nil
One
Two
> Two
Functional Capacity
GST, s

Data are mean (SD) or number of participants. † Sample size ET+ED n=58, ET n=36. 6MWD=Six minute walk distance,
CRQ-SR = Chronic Respiratory Questionnaire (self reported), AQoL=Assessment of Quality of Life questionnaire, GST=Grocery
Shelving Task, MRC=Medical Research Council dyspnoea scale, heiQ=Health Education Impact Questionnaire, GSES-12=General
Self-Efficacy Scale-12.
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4.9.3

Per protocol between group comparison in primary outcome measures
There were no statistically significant differences between the groups on any

primary outcome measure when a GEE was conducted for the per protocol analysis
(Table 4.21).

Table 4.21 Summary of generalised estimating equations analysis for primary outcomes
for completers
Outcome

Group allocation

Time allocation

Time allocation

Time allocation

Measure

coefficient

coefficient –

coefficient – baseline/ 6

coefficient – baseline/

(95% CI)

baseline/post (95% CI)

Months (95% CI)

12 Months (95% CI)

27.3 (-4.8 to 59.5)

42.3 (32.9 to 51.7)*

34.3 (24.3 to 44.3)*

20.5 (10.2 to 30.7)*

dyspnoea

-0.6 (-2.4 to 1.2)

5.0 (4.3 to 5.7)*

4.5 (3.8 to 5.3)*

3.4 (2.6 to 4.2)*

fatigue

-1.0 (-2.4 to 0.4)

2.6 (2.0 to 3.3)*

2.2 (1.5 to 2.9)*

2.1 (1.4 to 2.8)*

emotion

-1.1 (-3.5 to 1.3)

3.4 (2.4 to 4.4)*

3.0 (2.0 to 4.1)*

2.6 (1.5 to 3.8)*

mastery

0.2 (-1.2 to 1.65)

2.4 (1.8 to 3.1)*

2.5 (1.8 to 3.2)*

2.3 (1.5 to 3.0)*

6MWD, m
CRQ-SR

* p<0.05 6MWD=Six minute walk distance, CRQ-SR=Chronic Respiratory Questionnaire (self reported).

The group allocation coefficient of the 6MWD for completers remained not
significant when the GEE was conducted with covariants as previously described in the
ITA for the 6MWD (see section 4.7.1) (Appendix 26). The group allocation coefficient
was also not significant for the CRQ-SR domains of dyspnoea, emotion and mastery in a
GEE with the same covariants (Appendix 26). However, for the fatigue domain of the
CRQ-SR, the ET completers group were 1.5 points (95% CI -2.8 to -0.2, p=0.027) lower
than the ET+ED completers considering change across all time points, indicating a lower
quality of life. While this was statistically significant, the difference was less than the
threshold of 2.0 points for the MID.
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4.9.4

Per protocol between group comparison in secondary outcome measures

There were no significant differences between the groups of completers for any
secondary outcome, except for the use of the preventer medication tiotropium bromide
(Table 4.22 and Table 4.23). The per protocol analysis indicated a greater use of
tiotropium bromide by the ET group.

There was no significant difference between the groups in the proportion of
completers who had a respiratory related hospital admission in the 12 months following
intervention with 15 (16%) of ET+ED group completers and 13 (19%) of ET completers
(X2(4)=3.928, p=0.416). For the 12 months following intervention, the completers in the
ET+ED group had a median length of stay for a respiratory hospital admission of 7 days
(range 1-23) compared to the ET group completers with a median length of stay of 5 days
(range 1-36) (p=0.275).
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Table 4.22 Summary of health care use for completers
Health Care Use

12 Months Pre

12 Months Post

Between
groups Post

Within
sample
pre/post

ET+ED
n=58

ET
n=37

ET+ED
n=58

ET
n=37

Hospital
admissions* –
total no.

49

41

24

18

p=0.613

p<0.001

GP Visits – total
no.

846

512

818

447

p=0.226

p=0.243

Respiratory
Physician Visits –
total number

151

91

97

73

p=0.680

p=0.001

Inhaled reliever
medications

2 (0-27)

1 (0-43)

2 (0-33)

1 (0-19)

p=0.448

p=0.518

Tiotropium
Bromide

4 (0-22)

4 (0-14)

8 (0-14)

10 (0-14)

p=0.039

p<0.001

Inhaled
corticosteroid

0 (0-3)

0 (0-7)

0 (0-5)

0 (0-6)

p=0.807

p=0.472

Inhaled
combination
therapy (steroid
and LABA)

3 (0-25)

4 (0-21)

5 (0-20)

6 (0-14)

p=0.144

p=0.012

Oral prednisolone

0 (0-11)

1 (0-11)

0 (0-17)

0 (0-16)

p=0.536

p=0.801

Oral antibiotic

2 (0-20)

4 (0-34)

3 (0-30)

3 (0-30)

p=0.703

p=0.695

Data are median (range) unless stated otherwise. Medications are mean number of prescriptions dispensed per participant over 12
months. *Sample size ET+ED=91, ET=67. ET+ED = education and exercise pulmonary rehabilitation, ET = exercise training, GP =
general practitioner. LABA = long acting beta2 agonist.
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Table 4.23 Summary of generalised estimating equations analysis for secondary outcomes
for completers
Outcome

Group allocation

Time allocation

Time allocation

Time allocation

Measure

coefficient

coefficient –

coefficient – baseline/ 6

coefficient – baseline/

(95% CI)

baseline/post (95% CI)

Months (95% CI)

12 Months (95% CI)

AQoL
Total

-0.5 (-2.1 to 1.1)

-0.7 (-1.3 to -0.02)*

-0.2 (-0.9 to 0.5)

Illness

-0.2 (-0.7 to 0.4)

-0.2 (-0.5 to 0.03)

-0.2 (-0.5 to 0.1)

Independent
living

-0.3 (-0.8 to 0.2)

-0.2 (-0.4 to 0.1)

0.2 (-0.1 to 0.5)

Social
relationships

-0.1 (-0.5 to 0.4)

-0.2 (-0.4 to -0.02)*

-0.2 (-0.4 to 0.01)

Physical
Sense

-0.2 (-0.6 to 0.1)

0.02 (-0.1 to 0.2)

0.2 (0.03 to 0.4)*

Psychological
wellbeing

0.03 (-0.5 to 0.5)

-0.2 (-0.4 to 0.1)

-0.2 (-0.5 to 0.01)

Utility

0.02 (-0.04 to 0.09)

0.02 (-0.002 to 0.05)

-0.01 (-0.03 to 0.02)

GST, s

-0.4 (-2.9 to 2.0)

-3.9 (-5.3 to -2.6)*

-3.8 (-5.2 to -2.3)*

-2.5 (-4.0 to -1.0)*

GSES-12

-1.3 (-3.5 to 0.8)

0.5 (-0.6 to 1.5)

0.2 (-0.9 to 1.4)

0.3 (-0.9 to 1.4)

Positive
engagement

-0.1 (-0.4 to 0.2)

0.1 (-0.1 to 0.2)

0.2 (0.003 to 0.3)*

0.1 (-0.05 to 0.3)

Health
behaviour

0.2 (-0.2 to 0.5)

0.7 (0.5 to 1.0)*

0.6 (0.3 to0.8)*

0.3 (0.1 to 0.6)*

Skill
acquisition

-0.1 (-0.3 to 0.1)

0.1 (-0.02 to 0.3)

0.2 (0.03 to 0.3)*

0.3 (0.1 to 0.4)*

Constructive
attitudes

-0.001 (-0.2 to 0.2)

0.1 (-0.1 to 0.2)

0.1 (-0.03 to 0.2)

0.1 (-0.1 to 0.2)

Self
monitoring

-0.03 (-0.2 to 0.1)

0.1 (-0.04 to 0.2)

0.2 (0.01 to 0.2)*

0.1 (-0.03 to 0.2)

Health
service
navigation

0.01 (-0.2 to 0.2)

0.03 (-0.1 to 0.1)

0.1 (0.05 to 0.3)*

0.2 (0.03 to 0.3)*

Social
integration

0.02 (-0.3 to 0.3)

0.03 (-0.1 to 0.2)

0.1 (-0.02 to 0.3)

0.1 (-0.05 to 0.3)

Emotional
Wellbeing

0.1 (-0.3 to 0.5)

0.1 (-0.1 to 0.3)

0.1 (-0.1 to 0.3)

0.1 (-0.2 to 0.3)

-

heiQ

* p<0.05 compared with baseline. GST=Grocery Shelving Task, heiQ= Health Education Impact Questionnaire GSES-12=General
Self-Efficacy Scale-12, BMI=Body Mass Index, AQoL=Assessment of Quality of Life questionnaire.
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A statistically significant difference was observed between the groups for the
AQoL utility score when the GEE was conducted with baseline covariants as previously
described in the ITA for the 6MWD (see section 4.7.1). This statistically significant
difference was in favour of the ET group (group allocation coefficient 0.05 (95% CI
0.0001 to 0.1), p=0.049) (Appendix 26). An improvement in mean AQoL utility score
was observed for both groups of completers immediately following intervention. The
ET+ED group mean regressed toward baseline over the 12 months following
intervention, while the ET group mean was maintained leading to the significant group
allocation coefficient. There were no other significant differences between the groups
observed in the per protocol analysis for secondary outcomes when these covariants were
entered into the GEE (Appendix 26).

There was no significant difference between the groups for the number of
completers in each grade of the MRC dyspnoea scale immediately following the
intervention (X2(3)=0.946, p=0.814) at six months follow-up (X2(4)=0.759, p=0.944) or at
twelve month follow-up (X2(4)=2.411, p=0.661). The number of completers who had a
greater than one MRC dyspnoea scale grade change immediately following the
intervention was not significantly different between the groups with 30 (33%) of the
ET+ED group completers and 18 (28%) of the ET group completers (X2(1)=0.562,
p=0.454).

4.10 Summary of Key Findings
The results from this randomised controlled trial did not find any significant
differences between the two models of pulmonary rehabilitation that indicated greater
improvements in health outcomes with the addition of education to exercise training. The
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proportion of people who had a clinically relevant change in 6MWD or CRQ-SR that
surpassed the MID was not significantly different between the groups. There were no
significant differences between the groups on any outcome measure, except the AQoL
total score. Any regression towards baseline over the 12 months following intervention
was comparable between the groups for all outcomes, except for the AQoL total score.
The group allocation coefficient of the AQoL total score in the ITA was significantly
better for the ET group since ongoing improvements in score were observed for the full
12 months in the ET group compared to the ET+ED group.

The other two significant differences observed between the groups were in (i)
attendance at post intervention follow-up assessments and (ii) uptake of an appropriate
home exercise routine immediately following the intervention. The ET+ED group had a
significantly greater number of recruited participants attend the immediate post
intervention and 6 month post intervention assessments. In contrast, the ET group had a
significantly greater proportion of participants at the conclusion of the exercise program
report their home exercise routine to meet the recommendations for exercise for people
with COPD (GOLD Executive Committee, 2013; Nici, et al., 2006; Ries, et al., 2007) and
the ACSM guidelines for exercise in the older population (Chodzko-Zajko, et al., 2009;
Nelson, et al., 2007).

The secondary per protocol analysis did not indicate any substantially different
results from the ITA. There was a significant difference observed with a greater use of
long acting anti-cholinergic respiratory medication, tiotropium bromide, in the ET group.
A significant difference between the groups was also observed in AQoL utility and CRQSR fatigue domain scores when the per protocol GEE analysis was conducted with
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covariants. The AQoL utility score was lower for the ET group (better health related
quality of life measured by a utility score in ET group across time), while the CRQ-SR
fatigue score was higher for the ET+ED group (better health related quality of life in a
fatigue domain in the ET+ED group across time).
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5

CHAPTER FIVE: DISCUSSION OF RESULTS FROM THE

RANDOMISED CONTROLLED TRIAL EXAMING EDUCATION
IN PULMONARY REHABILITATION

This chapter discusses the results of the randomised controlled trial comparing
outcomes from two models of pulmonary rehabilitation: an exercise training and
education model and an exercise training model without education. The findings of the
trial are interpreted in relation to the hypotheses, and the results from this trial compared
with other literature in the field. To explore how the results of the trial may be
generalised to the broader COPD population, the baseline characteristics of the
participants are considered in relation to expected characteristics of people with COPD.
Finally, the strengths and weaknesses of the randomised controlled trial are discussed.

5.1

Primary hypothesis: between group comparisons across time
5.1.1

Summary of key findings: between group comparison across time

The randomised controlled trial presented in this thesis demonstrated that the
addition of education to exercise training in pulmonary rehabilitation does not result in
greater improvements in health outcomes than an exercise training based model where
education has been omitted. This key finding was observed since participants in both
models of pulmonary rehabilitation evaluated in this trial had significant improvements
following intervention that were not different between the groups in the following
outcomes:
 exercise capacity
 disease specific health related quality of life
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 health care use
 generic health related quality of life
 functional capacity
 symptoms of dyspnoea
These improvements were maintained for most outcomes for at least 12 months, and there
remained no significant differences between groups over this time.

In terms of health behaviours, the addition of education to exercise training in
pulmonary rehabilitation did not lead to greater changes, as measured with the heiQ in
phase two participants. Similar to the other health outcomes measured, health behaviours
improved for both groups, as was evident by significantly increased heiQ scores in the
domains of (i) health directed behaviour, (ii) skill acquisition, (iii) self-monitoring and
(iv) health service navigation.

5.1.2

Between group comparisons: exercise capacity

The significant improvement in exercise capacity observed in both intervention
groups is not entirely surprising, since all participants were encouraged to exercise at the
required intensity, frequency and duration for adaptive changes that would lead to
increases in exercise capacity (Chodzko-Zajko, et al., 2009; Nelson, et al., 2007; Nici, et
al., 2006; Ries, et al., 2007; Zainuldin, et al., 2011). The exercise training protocol
implemented was not different between groups. However, it was initially hypothesised
that the education group would have greater improvements through more ready
implementation of an appropriate home exercise program leading to greater adaptive
changes and better exercise capacity. This was hypothesised since one of the aims of the
educational activities was to encourage behaviour change, including establishing a home
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exercise routine. However, the present trial actually revealed a significantly greater
proportion of participants in the exercise training group reported implementing a home
exercise training routine that met or surpassed the recommendations of ACSM (ChodzkoZajko, et al., 2009; Nelson, et al., 2007) than the education participants. One possible
explanation for this difference is that for participants in the exercise training group, the
focus of pulmonary rehabilitation was solely on exercise. Conversely, the focus for the
participants in the education group was potentially dispersed across many aspects of their
lifestyle including diet, smoking, medication routines and relaxation strategies. This may
have led to participants focussing less on changing their exercise behaviours and therefore
not readily implementing an appropriate home exercise routine. These ideas will be
explored in greater detail in the forthcoming sections.

Importantly, the exercise capacity of participants in both models of pulmonary
rehabilitation improved over the course of the intervention, which has significant clinical
implications. Declines in 6MWD have been found to correlate significantly with more
hospital admissions, and 6MWD is a significant predictor of mortality for people with
COPD (Casanova et al., 2008; Pinto-Plata, Cote, Cabral, Taylor, & Celli, 2004). The
mean improvement for participants in both groups surpassed the suggested MID value of
25m (Holland, et al., 2010).

This highlights the clinical benefits for people with COPD

engaging in pulmonary rehabilitation with or without education.

The mean improvement of 42 metres across the entire cohort in the current trial
was similar to that reported by previous literature examining pulmonary rehabilitation
(Lacasse, et al., 2009). The meta-analysis completed by Lacasse et al. (2009) reported
that people with COPD who participated in pulmonary rehabilitation where exercise

159

training was the core component increased their walking distance on the 6MWD by 48
metres (95% CI 32 to 65). These comparable outcomes indicate that the models of
pulmonary rehabilitation trialled in this research yield outcomes similar to those expected
of any effective exercise based pulmonary rehabilitation program.

Published data from longitudinal trials examining exercise capacity following
pulmonary rehabilitation have previously reported a decline in 6MWD towards baseline
during the 12 months following intervention (Bestall et al., 2003; Foglio et al., 1999;
Ries, et al., 1995). These trials found that significant improvements were maintained at 6
months, but 6MWD was no longer significantly greater than baseline at 12 months post
intervention. In the current trial, however, exercise capacity at 12 months remained
significantly greater than at baseline. This inconsistency may be because the sample size
in this trial was sufficiently large enough to detect more subtle differences. Conversely,
there was a greater loss to follow-up rate in the present trial (45% drop out by 12 months),
and it is possible that only participants who were feeling better returned for follow-up
assessment. Nonetheless, these results indicate that there are no greater improvements or
maintenance of benefit observed with the addition of education to exercise training in
pulmonary rehabilitation.

5.1.3

Between group comparisons: disease specific quality of life

Based on the findings of the systematic review presented in Chapter 2 of this
thesis (Blackstock & Webster, 2007) it was initially anticipated that there would be
greater improvements in health related quality of life for the participants who completed
the education component of pulmonary rehabilitation. However, results of the present
trial do not indicate any additional benefits of education in pulmonary rehabilitation since
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there were no differences between groups for any domain of the CRQ-SR. It is likely that
the large effect of exercise training on quality of life is sufficient to mask any smaller
effects of education (Lacasse, et al., 2009; Zainuldin, et al., 2011). Therefore, rather than
suggesting that disease specific education does not lead to improvements in health related
quality of life for people with COPD, the findings of the current trial suggest that when
education is combined with exercise training in pulmonary rehabilitation these benefits
are not additional to those of pulmonary rehabilitation without education.

The results of the trial presented in this thesis support the results of the only
other trial conducted which has attempted to isolate the education component of
pulmonary rehabilitation (Crisafulli, et al., 2010). Crisafulli et al. (2010) compared
people with COPD who self-selected to complete exercise training and education with
people self-selecting to complete only the exercise training component of a pulmonary
rehabilitation program. No significant difference in mean total SGRQ was observed
between the education and exercise and exercise alone groups (Crisafulli, et al., 2010).
No difference between the groups was found in 6MWD or any other health outcome. As
the trial by these authors was an observational design the results should be interpreted
with caution. Nonetheless, this thesis presents similar results when a well designed
randomised controlled trial was conducted. The results from the two trials indicate no
greater improvement in health related quality of life, or indeed any measurable health
outcome, with the addition of education to exercise training in pulmonary rehabilitation.

Even though there were statistically significant improvements for both groups on
all domains of the CRQ-SR, these changes may be considered clinically significant for
only 3 of the 4 domains. Initial improvements in the CRQ-SR domains of dyspnoea,
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fatigue and mastery surpassed the MID (Jaeschke, et al., 1989) and remained clinically
significant at 6 and12 months for both groups. The improvements in the emotion domain,
however, failed to reach the threshold for the MID for either group at any time point.
When compared to the meta-analysis of the impact of pulmonary rehabilitation on health
related quality of life completed by Lacasse et al. (2009), the magnitude of benefit in
CRQ-SR observed in the present trial was slightly smaller than previous trials.

The lack of a clinically relevant improvement in emotional functioning may
relate to the cohort of participants in the current trial having more positive emotions than
those previously reported for the COPD population. The participants in this trial had a
slightly higher mean CRQ-SR emotion domain score at baseline than the mean of trials
included in the Lacasse et al. (2009) systematic review. There was also a low incidence of
anxiety and depression in the current trial. The proportion of the sample at baseline with
clinical anxiety or depression was between 2 and 9 times lower than the reported
prevalence in the broader COPD population (Agusti et al., 2010; Janssen et al., 2010;
Solano, Gomes, & Higginson, 2006).

The higher emotional functioning of participants

in this sample may therefore have dampened the magnitude of change measured by the
CRQ-SR emotion domain when compared to other trials of pulmonary rehabilitation.

It is also possible that the smaller response means for the CRQ-SR compared to
previous literature may be due to the use of ITA and the relatively low number of
participants who completed the 12 or more sessions (65% ET+ED group and 53% ET
group). To reduce the risk of type II error, a per-protocol analysis was conducted with
only those participants who completed the program. The response means of these
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participants were comparable with previous literature (Lacasse, et al., 2009), suggesting
that the inclusion of non-completers in the ITA dampened the mean change of the groups.

When the clinical relevance of improvements in health related quality of life
were examined for each intervention group separately, it appears as though the education
group may have an advantage over the exercise only group on the mastery domain of the
CRQ-SR. The mean change on the mastery domain immediately following rehabilitation
surpassed the threshold of MID for the education group but not the exercise training only
group. The mastery domain of the CRQ-SR measures a person’s perception of control
over their disease with questions that focus on self-confidence to manage disease: “In the
last 2 weeks, how much of the time did you feel very confident and sure that you could
deal with your illness?” and “How often during the last 2 weeks did you feel you had
complete control of your breathing problems?” (Williams, et al., 2001). The CRQ-SR
mastery domain may therefore be more responsive to the educational components of a
pulmonary rehabilitation program. However, the actual mean change for each group may
lie anywhere within the 95% CI. The upper and lower bounds of the 95% CI for both
groups fell either side of the MID. Therefore it cannot be concluded that the mean change
for the education group indeed crossed the MID, and that the mean change for the
exercise training only group did not. Any potential subtle difference between the groups
in this trial does not suggest that education is needed in addition to exercise training to
effect a clinically important change in the mastery domain.

5.1.4

Between group comparisons: health care use

All changes in health care use were very similar in both models of pulmonary
rehabilitation; the addition of education to exercise training in pulmonary rehabilitation
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did not further enhance improvements in health care use. It was expected that health care
use for the exercise training and education group would improve more than the exercise
training group because these participants received information specific to selfmanagement strategies during the educational activities. It was also hypothesised since
improvement in health care use following education was reported in the systematic
review outlined in Chapter 2 of this thesis (Blackstock & Webster, 2007). Although
health care use for the education group improved as anticipated, it appears that the lack of
difference between groups is because the exercise based group also improved. These
findings suggest that when education is combined with exercise training in pulmonary
rehabilitation as it was in this trial, there are no additional improvements in health care
use.

The improvements in physician consultations, the number of pharmaceuticals
dispensed and the number of hospital admissions that were observed in both groups may
be related to better functional status which translated to improved health status requiring
less access to health services. Both models of pulmonary rehabilitation examined in this
trial led to increased 6MWD. As previously discussed, declines in 6MWD have been
found to significantly correlate with a greater number of hospital admissions (Casanova,
et al., 2008; Pinto-Plata, et al., 2004), and therefore improving 6MWD through exercise
training is likely to be associated with decreased health care use.

It is also possible that health care use improved in the exercise training group
without targeted educational activities because of participants’ potential exposure to a
similar level of interaction with health care providers, and subsequent informal advice
received during these interactions. All participants had access to the health professionals
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that facilitated both models of pulmonary rehabilitation. Interactions with these health
professionals, and others external to the trial were not controlled for. Unfortunately,
details of any interactions outside of pulmonary rehabilitation were not measured and
therefore the effect of informal education on health behaviours cannot be concluded.
However, it can be concluded that formal disease specific group education within
pulmonary rehabilitation did not result in greater improvements in health care use than
exercise training based rehabilitation with no formal educational activities.

In addition to informal advice, incidental changes in medical management
occurring concurrently while completing pulmonary rehabilitation and in the 12 months
following may have influenced changes in health care use. People are likely to be
referred to pulmonary rehabilitation following a specialist consultation for diagnosis or
after an exacerbation of their COPD. At such time all aspects of the management of their
COPD are likely to be addressed concurrently, including changes to medication routines
and encouragement to self-manage the disease. Some of the observed changes in patterns
of pharmaceutical and health care use may be coincidental to participation in pulmonary
rehabilitation, and may explain why formal education did not have an additional benefit
to exercise training based pulmonary rehabilitation.

Although there was no difference between the intervention groups, both groups
improved in health care use and had similar significant declines in (i) the number of
hospital admissions, and (ii) the number of respiratory physician consultations in the 12
months following pulmonary rehabilitation. Both groups also had significant increases in
the number of brief GP consultations, and in the use of the preventer respiratory
medications of tiotropium and combination inhaled corticosteroids and LABA. As stated
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previously, these may be coincidental to participation in pulmonary rehabilitation.
However, the findings of this trial are consistent with the two published prospective
randomised controlled trials examining health care use in the 12 months following
pulmonary rehabilitation compared to usual care. In 2000, Guell et al. reported that
participants who completed pulmonary rehabilitation had significantly fewer acute
exacerbations of COPD than usual care, and a tendency for fewer respiratory related
hospital admissions compared with usual care. In the same year, Griffiths et al. (2000)
published similar results, observing significantly fewer hospital admissions in the 12
months following pulmonary rehabilitation compared with usual care. It is important to
note that these trials have a risk of bias related to lack of concealed allocation and
blinding of assessors, and unfortunately there are no systematic reviews that have
analysed the impact of pulmonary rehabilitation on health care use. However, the present
trial which has a lower risk of bias through allocation concealment and blinding of
assessors strengthens the conclusions of these previous trials. Also, more importantly, the
present trial has demonstrated that improvements in health care use are able to be
achieved with either an exercise training and education pulmonary rehabilitation or an
exercise training based model without educational activities.

The findings of this trial suggest that pulmonary rehabilitation, regardless of
whether formal education is included or not, may be effective in changing health
behaviours related to accessing GPs. There was no significant difference between groups,
but for all participants there was a significant increase in the number of short GP
appointment types and a tendency for a decrease in the number of longer GP appointment
types. It is reasonable to assume that shorter appointment times are more likely to be
used for scheduled brief reviews, and longer appointments potentially reflect more urgent,
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unscheduled consultations related to acute medical illness. This has important clinical
implications since longer consultations have significantly greater financial costs
associated with them and greater burden of disease. However, further research is needed
to confirm this hypothesis since specific details on reason for appointments were not
gathered in the current trial.

One limitation of the present trial is the method applied for collecting data on
hospitalisations. Hospital admissions were only tracked through the database at the
administering institution. Since participants were patients of the administering institution,
it is likely that most admissions have been accounted for. However, all participants
involved in this trial were able to access health care at any site Australia wide. It is
possible that hospital admissions have been missed. Self-reporting of hospital care was
an option for this trial, however, it has previously been reported that this method may lead
to under-estimation of the data (Cronan & Walen, 2002; Ritter et al., 2001; Roberts,
Bergstralh, Schmidt, & Jacobsen, 1996). More recently, electronic diaries such as the
EXAcerbations of Chronic Pulmonary Disease Tool (EXACT:
http://www.exactproinitiative.com/default.php#), have been developed to assist with
collection of data on exacerbations of COPD and health care use. However, these were
not available at the time of the trial commencing and the trial was not funded to allow
purchase of such equipment. Therefore, the best possible method was used at the time the
trial commenced.

5.1.5

Between group comparisons: generic health related quality of life

Similar to the CRQ-SR, AQoL domain scores did not show any statistically or
clinically significantly greater improvements for the exercise training and education
167

group than the exercise training group following pulmonary rehabilitation. These results
further demonstrate that there are no greater benefits to health related quality of life with
an exercise training and education model than an exercise training based model of
pulmonary rehabilitation.

However, there was a significant difference evident between the groups in favour
of the exercise training model for AQoL total score. This difference was related to the
exercise training group participants increasing their score for the entire 12 month period,
while the exercise training and education group regressed towards baseline at 12 months.
This ongoing increase in score may be associated with the loss to follow-up rate of this
trial. However, there was no significant difference between the groups in the number of
participants who attended the 12 month follow-up. The result may also be due to chance.
Although, the CRQ-SR domains also showed a non-significant tendency for better
maintenance of health related quality of life at 12 months following intervention for the
exercise training group.

A possible explanation for better health related quality of life at 12 months for
the exercise training group participants is that these participants had a greater physical
activity level. Higher physical activity levels have been positively correlated with better
health related quality of life for people with COPD (Belza et al., 2001; Esteban et al.,
2010). The exercise training group had a significantly greater proportion of people
exercising at the recommended levels of the ACSM immediately following intervention,
and an ongoing tendency at 12 months (39% vs. 27%, p=0.343). However, physical
activity levels were not directly measured as an outcome of this trial and therefore firm
conclusions cannot be made. Future research into different models of pulmonary

168

rehabilitation should consider directly measuring physical activity levels to further
determine the impact of educational activities within pulmonary rehabilitation on health
outcomes.

A small but statistically significant improvement in the Psychological Wellbeing
domain score of the AQoL was observed for all participants at the 12 month follow-up,
which was not evident immediately following the intervention. This result may also have
been due to the failure of 45% of participants to attend the 12 month appointment. It may
have been that only participants who were feeling well attended the appointment, giving a
biased result. However, since no other dimension of the AQoL demonstrated a
comparable result for all participants, this significant improvement is more likely due to
chance. Importantly, the Psychological Wellbeing group allocation coefficient was not
statistically significant, indicating that both interventions resulted in comparable changes
in general health related quality of life and psychological wellbeing.

The improvements in generic health related quality of life observed in the trial
presented in this thesis were small using the AQoL, despite the clinically meaningful
changes noted in the CRQ-SR. This may relate to the AQoL being insufficiently sensitive
for measurement of health related quality of life in the COPD population. The AQoL has
been found to be a reliable and valid measure of health related quality of life in
community dwelling elderly Australians (Osborne, Hawthorne, & Lew, 2003) and was
therefore chosen as a measure for this the trial presented in this thesis. While people with
COPD are community dwelling elderly persons, the measure has not been evaluated
specifically for people with COPD. The AQoL requires further evaluation of its
measurement properties and determination of an MID for people with COPD. While
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outside the aims of this thesis, the data collected in the current trial could be used for this
purpose.

5.1.6

Between group comparisons: functional upper limb activity

In this trial, there was no significant difference between the groups for functional
activity as measured with the GST. Both models of pulmonary rehabilitation resulted in
significant improvements in functional upper limb activity. Once again, the lack of
difference between the groups is likely to be because all participants completed an
exercise training protocol that was structured to lead to adaptive changes and
improvements in physical capabilities.

The improvements in GST observed in the trial presented in this thesis were
anticipated as based on the changes observed by Hill et al. (2008) who reported an 8.0%
(95% CI 4.6 to 11.3) improvement in GST time following the same eight week
pulmonary rehabilitation program. The present trial observed an 11.1% (95% CI 8.3 to
14.9) improvement. Since there was no significant difference between the groups, this
further reinforces the conclusion that both models of pulmonary rehabilitation result in
significant improvements in functional upper limb capacity, and may be considered for
clinical application.

No trials identified in the systematic review presented in Chapter 2 of this thesis
examined exercise capacity using a functional activity involving the upper limbs, limiting
comparison of results. The present trial is the first to determine the impact of disease
specific group education on functional activity and has not found any additional benefit of
education combined with exercise training in pulmonary rehabilitation.
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5.1.7

Between group comparisons: dyspnoea

The results of the current trial suggest that any improvements in dyspnoea
observed following pulmonary rehabilitation are more likely attributable to the exercise
training component. The addition of disease specific education to exercise training did
not result in any significantly greater improvements in the MRC score that were not
evident with the exercise training based pulmonary rehabilitation model. The three trials
examining symptoms of dyspnoea identified in the systematic review presented in chapter
2 of this thesis also did not find any significant difference between education and control
groups (Gourley, et al., 1998; Wakabayashi, et al., 2011; Watson, et al., 1997). Finally,
the results of the systematic review on self-management education for people with COPD
conducted by Effing et al. (2009) also did not find any significant effect of education on
the symptom of dyspnoea. These results give no indication that dyspnoea is influenced
by disease specific education for people with COPD.

It was initially hypothesised that dyspnoea would improve more for participants
who completed the education component of pulmonary rehabilitation since these
participants were exploring self-management strategies that may change perceptions of
dyspnoea such as medication use, relaxation, breathing strategies and improving selfconfidence to manage their disease (O'Donnell et al., 2007). It was also hypothesised that
increases in exercise capacity through implementation of appropriate home exercise
programs and improvements in self-efficacy would impact on perception of dyspnoea and
disability associated with this. However, as previously discussed, both groups changed
patterns of pharmaceutical use and improved symptom controller medication use. Both
groups also improved exercise capacity, and in fact the exercise training based group had
significantly greater proportion of people who implemented an appropriate home exercise

171

routine. These results therefore do not support the addition of education to exercise
training in pulmonary rehabilitation for reducing dyspnoea.

Most importantly, both groups recorded a significant number of participants who
reported that their dyspnoea had improved following pulmonary rehabilitation. The
unpleasant sensation of dyspnoea for people with COPD is associated with a considerable
burden of disease. One-fifth of people with COPD report that they are breathless even
when just sitting or lying still, one-third report breathlessness when doing light
housework or while getting washed and nearly 70% report shortness of breath when
walking up a flight of stairs (Rennard et al., 2002). The results of the present trial
demonstrate that exercise based pulmonary rehabilitation, with or without education,
leads to perceptions of decreased dyspnoea and decreased disability associated with that
dyspnoea, and therefore a decreased disease burden for the individual.

5.1.8

Between group comparison: impact of education measured by the heiQ

The heiQ did not illustrate any significant improvements in health behaviour
with the addition of education to exercise training based pulmonary rehabilitation. These
results suggest that the addition of education within pulmonary rehabilitation does not
result in greater changes in participants’ perception of self-empowerment or selfmanagement skills as measured by the heiQ.

The significant improvement in the heiQ healthy behaviours domain
immediately following intervention observed for both intervention groups in the present
trial is not entirely surprising. The healthy behaviours domain of the heiQ asks questions
on engaging in healthy activities as part of daily life such as “walking, relaxation, or
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exercise”. The focus of questions is often around physical activity. Both intervention
groups received encouragement to implement a home exercise routine and change
behaviour around physical activity levels. Interestingly though, these results suggest that
advice and encouragement during supervised group exercise training is sufficient to
produce a change in healthy behaviour related to implementing a home exercise routine.
The addition of formal disease specific group education to exercise training in pulmonary
rehabilitation does not result in greater changes in healthy exercise habits.

Participants in both models of pulmonary rehabilitation also had significant
increases in skill acquisition, self-monitoring and health service navigation, but these
increases were not observed immediately following the intervention. The significant
improvements in these domain scores were observed at six and twelve months following
the intervention. This may indicate that within 10 weeks of commencing a pulmonary
rehabilitation program participants do not report improvements in acquisition of skills
associated with looking after one’s self, self-monitoring or an ability to navigate the
health system and interact with health professionals. It may be that the rehabilitation
program equips people with the experience and/or knowledge to begin developing these
capabilities, but they take months to refine. It may also be that the participants that
attended the 6 and 12 month assessments were more likely to self-monitor and attend
health assessments. To ensure effects of interventions are not missed, all future research
examining health behaviour change should ensure lengthy follow-up that monitors
behaviour change over extended periods of time.

Attainment of knowledge was not specifically measured in this trial as it is the
translation of health knowledge into change in health behaviour and improvements in
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health outcomes that are of importance to health service providers. The heiQ was
therefore chosen instead of a health knowledge or literacy questionnaire. This may be a
limitation of this trial, since it cannot be concluded that participants learnt anything while
completing pulmonary rehabilitation. However, since there were significant
improvements in health outcomes for participants that surpassed the MID in both
intervention groups, any changes in knowledge brought about by attending the disease
specific education in pulmonary rehabilitation have not impacted on health outcomes and
may be considered clinically irrelevant.

5.1.9

Between group comparisons: general self-efficacy

There were no significant differences between the groups in self-efficacy across
time. These findings are consistent with the trial by Kara & Asti (2004) who reported no
greater self-efficacy using the COPD-SES following self-management education than
usual care for people with COPD. These results suggest that disease specific education
for people with COPD does not influence self-efficacy.

In contrast to the trial presented in this thesis, improvements in self-efficacy
have been demonstrated in other trials of pulmonary rehabilitation (Garrod, Marshall, &
Jones, 2008; Scherer & Schmeider, 1997). This inconsistency may relate to differences in
measurement tools used. Both of the published trials which examined self-efficacy
following pulmonary rehabilitation used the COPD-SES. The COPD-SES is a 34 item
scale that is disease specific in evaluating self-efficacy in people with COPD (Wigal,
Creer, & Kotses, 1991). The trial presented in this thesis used the GSES-12. The GSES12 was chosen to measure self-efficacy in the current trial as it is a quick and simple
measure that has been established for use with the older population (Bosscher & Smit,
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1998). In addition, the administering tertiary hospital had anecdotally trialled the use of
the COPD-SES compared to the GSES-12 with people involved in pulmonary
rehabilitation prior to the trial commencing. Significant questionnaire incompletion rates
were observed with the COPD-SES due to participant dissatisfaction with the
questionnaire, and therefore the GSES-12 was chosen (Hill, 2005). However, there has
been no formal direct comparison of the GSES-12 and COPD-SES for use with the
COPD population. As such it is unknown whether one questionnaire is more responsive
to change than the other following pulmonary rehabilitation. Further evaluation of the
GSES-12 relative to other measures of self-efficacy is required before firm conclusions
on the effect of education within pulmonary rehabilitation can be made. In addition, since
the commencement of the trial presented in this thesis there has also been the
development of the Pulmonary Rehabilitation Adapted Index of Self-Efficacy (PRAISE)
tool. The PRAISE tool has been validated for use to measure self-efficacy in pulmonary
rehabilitation and demonstrated improvements in self-efficacy following pulmonary
rehabilitation (Vincent et al., 2011). Future research examining self-efficacy for people
with COPD following pulmonary rehabilitation requires careful consideration when
selecting measurement tools.

5.1.10

Between group comparisons: attendance at post intervention assessments

The addition of education to exercise training within pulmonary rehabilitation
may have an impact on rates of attendance and completion of pulmonary rehabilitation.
A significantly greater proportion of people in the education group attended the
immediate post intervention and the 6 months follow-up assessments than those
completing exercise training alone. Interestingly, the participants who attended the
immediate post intervention assessment completed a significantly greater number of
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sessions of pulmonary rehabilitation than those who did not attend post intervention
assessment (13 (SD 3.0) vs. 4.4 (SD 3.5), p<0.001). These results suggest that the
addition of education to exercise training leads to a greater retention and completion rate
for pulmonary rehabilitation. Inclusion of activities, such as education, that lead to
greater retention and completion rates in pulmonary rehabilitation is clinically important
since pulmonary rehabilitation has been demonstrated to decrease disease burden for
individuals and society on the whole.

However, further investigation of factors that facilitate completion of pulmonary
rehabilitation is clearly required. There were no significant differences between the
groups in the proportion of participants who completed greater than 12 sessions, and no
significant difference between the groups in the mean number of sessions attended by all
participants. This trial did not examine reasons for non-attendance during the program or
at follow-up assessments. It also did not examine perceptions of benefit of the program
for those who did not complete and/or attend follow-up assessments. It is not possible to
confidently conclude whether the addition of disease specific education to exercise
training improved completion rates of pulmonary rehabilitation. Further research into
benefits of education for increasing completion rates would be justified.

5.2

Baseline characteristics of the sample
To facilitate understanding of how the findings of this trial relate to the wider

COPD population, it needs to be established that the participants in the current trial are
representative of people with COPD. This is of particular importance as the trial recruited
participants from a single metropolitan tertiary hospital in Australia. For results to be
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generalised to the wider population it is important to be certain that the sample in the
present trial is similar in characteristics to people with COPD.

The sample of people recruited to this trial was generally representative of the
COPD population, albeit an older sample. The mean age of participants was 72.2 (9.3)
years. This is older than the reported mean age of between 61 and 66 years suggested by
the recent large cohort trials examining characteristics of people with COPD (Agusti, et
al., 2010; Barr et al., 2009; Divo et al., 2010). In comparison with other literature on
exercise and pulmonary rehabilitation (Ennis, Alison, & McKeough, 2009; Lacasse, et
al., 2009; O'Shea, Taylor, & Paratz, 2009) and literature on education for people with
COPD (Blackstock & Webster, 2007) participants in the present trial were also somewhat
older. It is not likely that this older age influenced the improvements observed following
pulmonary rehabilitation for participants in the current trial since Couser, Guthmann,
Abdulgany Hamadeh & Kane (1995) concluded that pulmonary rehabilitation programs
are as beneficial for people over 75 with COPD as they are for people under 75.
However, the older mean age in the present work may have masked some between-group
differences. There is evidence that people with COPD experience decline in cognitive
function, which is correlated with older age (Hung, Wisnivesky, Siu, & Ross, 2009).
While the present trial sought to exclude people with diagnosed cognitive impairment
associated with co-morbidities such as Alzheimer’s disease and brain injury, it did not
measure cognitive function in participants, nor exclude people for age. If there is an
association between skill acquisition, behaviour change and cognitive function, the
impact of education may have been influenced in the present work by the older age of the
sample. Future research examining education and facilitation of health behaviour change
in relation to cognitive function and age of participants would therefore be warranted.
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The proportion of females in the present trial was comparable to that reported for
the population of people with COPD. In the aforementioned COPD epidemiology trials,
the proportion of females in the samples ranged from 35% to 58% (Agusti, et al., 2010;
Barr, et al., 2009). In the current trial, 40% of participants were females. Therefore, the
results of the current trial are unlikely to be biased by gender differences.

Compared with cohort studies of people with COPD, the mean baseline FEV1%
predicted in the present trial was slightly higher than the mean for the general population
of people with COPD as reported by Agusti et al. (2010) (57% vs. 48%). This difference
between trials is unlikely to be clinically relevant since both values fall within the
required values for a GOLD 2 moderate airflow limitation classification. These values of
FEV1% predicted are also similar to that reported by the systematic reviews investigating
the effect of education (Blackstock & Webster, 2007; Effing, et al., 2009) and pulmonary
rehabilitation (Lacasse et al., 2009) for people with COPD. Therefore the sample in the
present trial is representative of the general population of people with COPD in terms of
disease severity. In addition, pulmonary rehabilitation has been demonstrated to be
equally as beneficial for people of mild, moderate and severe disease state (Berry,
Rejeski, Adair, & Zaccaro, 1999).

The incidence of co-morbidities for people included in the present trial was
slightly greater than the reported prevalence of co-morbidities in the general COPD
population. In the sample for this trial 95% of participants had one or more co-morbid
conditions and approximately 80% had three or more conditions. In large epidemiologic
trials, between 38% and 73% of people with COPD are reported to have one or more comorbidities (Agusti, et al., 2010; van Manen et al., 2001). The greater proportion of
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people with one or more co-morbidities in the present study may reflect the higher mean
age of participants in this study. The mean number of co-morbidities for older people
with a disability in Australia is 4.85 (Australian Institute of Health and Welfare, 2010).
This is comparable to the mean number of 4.57 co-morbidities of participants in the
present trial and suggests the results of this trial are applicable to older Australians.

Baseline exercise capacity was also comparable between the sample of
participants in the present trial and that reported for the general population of people with
COPD (trial mean 377m vs. general population mean 369m) (Agusti, et al., 2010).
Therefore, the results of this trial in terms of exercise capacity may be generalised to the
wider COPD population.

The main difference between this sample and the wider population of people
with COPD is in emotional functioning. As discussed previously, the sample in this trial
appeared to have lower levels of anxiety and depression at baseline than those reported in
other studied populations of people with COPD (Agusti, et al., 2010; Janssen, et al., 2010;
Solano, et al., 2006). Therefore conclusions drawn from this trial about the impact of
disease specific group education in pulmonary rehabilitation may not relate to people with
COPD and anxiety or depression. Emotions may impact on learning, achievement, selfmanagement and behaviour change (Bandura, 2004; Dowson, Town, Frampton, &
Mulder, 2004; Pekrun, 1992). Further research investigating the effect of pulmonary
rehabilitation that includes education in facilitating behaviour change in people with
COPD who also experience anxiety and/or depression would be justified.
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5.3

The educational model evaluated
The results of the present trial are of importance to pulmonary rehabilitation

programs in Australia since it is reported that between 94 and 100% of programs include
educational activities (Johnston, et al., 2011; Quenault, 2008). Furthermore, the
education model examined in the present trial is in line with what is recommended for
clinical practice (Alison, et al., 2009; Nici, et al., 2006), and is reflective of the
educational activities being conducted in pulmonary rehabilitation programs in Australia
(Johnston, et al., 2011; Quenault, 2008). The majority of educational activities in clinical
practice, as was the case in the current trial, are led by health professionals, are conducted
in a group setting and include development of self management strategies (Johnston, et
al., 2011). The educational topics evaluated in the trial were comparable with those
reported to be present in over 90% of formal education activities in pulmonary
rehabilitation programs, including:
 lung physiology
 sputum clearance
 aerobic exercise and the benefits of exercise
 breathing retraining/strategies
 self-management strategies
 use of medication including oxygen therapy
 diet and nutrition
 energy conservation and relaxation (Quenault, 2008).

The model of pulmonary rehabilitation in this trial is also reflective of practice
globally. In a systematic review investigating pulmonary rehabilitation practice
worldwide, Quenault et al. (2008) concluded that over 75% of pulmonary rehabilitation
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programs offered an education component. These conclusions were drawn from
evaluation of practice in the United States of America, Canada, Europe, United Kingdom
and Ireland which are predominantly developed countries. The results of this trial do not
suggest that the inclusion of disease specific group education is necessary in pulmonary
rehabilitation. This trial therefore encourages a review of clinical practice and
consideration of the establishment of exercise training based pulmonary rehabilitation
programs that are less resource intensive.

However, the results of this trial are in contrast to the demonstrated
improvements in health outcomes following self-management education for other chronic
conditions, such as asthma, diabetes and epilepsy (Bradley & Lindsay, 2009; Deakin, et
al., 2009; Gibson, et al., 2009). The lack of effect observed with the model of education
evaluated in the present trial may relate to design features. The education model
evaluated was reflective of clinical practice, however there may be potential for greater
improvements with other educational designs.

Compared to other models of educational activities evaluated in randomised
controlled trials (Bourbeau, et al., 2003), the education sessions were not facilitated by
experts in patient education. The health professionals involved in delivery of the
education in the present trial had extensive experience in conducting pulmonary
rehabilitation, but only one professional (of the team of 11) had formal post-graduate
training in patient education. A brief training program on adult learning and facilitating
development of self-management skills was implemented for the therapists. However to
ensure the trial was reflective of clinical practice, the training program for intervention
therapists was not designed to be extensive. There is no published literature that has
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directly compared outcomes when educational activities are delivered by expert patient
educators and when education activities are delivered by clinicians who have not
completed formal training in adult learning and facilitation of behaviour change. It is
possible that patient education may be more effective when delivered by experts in adult
learning and facilitating behaviour change. The results from this trial therefore cannot
dismiss all disease specific education for people with COPD. However, they do suggest
that implementation of educational activities within routine pulmonary rehabilitation does
not result in additional benefits to health outcomes over and above that achieved with
exercise training based pulmonary rehabilitation.

The education model evaluated in this trial comprised a preset 16 sessions that
cycled in a specific order at a pre-determined pace. This design feature may not have
suited all participants’ learning needs. Participants did not have any options, other than
through self-initiated non-attendance, as to which topics they explored. Recently,
Wakabayashi et al. (2011) evaluated the application of the Lung Information Needs
Questionnaire (LINQ) and monthly 30 minute self-management education sessions based
on the learning needs identified by the participants through the LINQ. These authors
found significant improvements in the BODE index (a measure of COPD considering
dyspnoea on MRC, BMI, 6MWD and FEV1%predicted (Celli et al., 2004)) and
significantly lower frequency of hospital admissions in the education group compared to a
usual care group. Further research into targeted education that addresses the learners’
educational needs would be justified.
Since the education cycled through the COPD topics at a pre-determined pace,
there is potential that some participants may have been overwhelmed by the concepts
explored in the relatively short period of time. Focussing on multiple significant health
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knowledge concepts and attempting to change more than one aspect of their lifestyle over
the 8 week program may have limited participants’ capacity to change their behaviour at
all. This is suggested by the significantly greater proportion of people in the exercise
training based pulmonary rehabilitation group who implemented an appropriate home
exercise routine than the exercise training and education model. The cognitive
psychology theory of cognitive load is that there is a working memory capacity. If the
amount of information or actions that must be processed at any given time is under- or
over-loading the working memory, meaningful learning will not occur (Paas, Renkel, &
Sweller, 2004). The more a person needs to learn in a shorter period of time, the more
difficult it is to process that information and make adaptive changes (Sweller, 1988).
Future research should consider exploring facilitation of only one specific health
behaviour at a time. New concepts may best be introduced after mastery of each
subsequent health behaviour change is complete.

There is evidence that people with COPD experience decline in cognitive
function (Özge, Özge, & Ünal, 2006; Stuss, Peterkin, Guzman, Guzman, & Troyer,
1997). This may have contributed to participants being overwhelmed by the educational
sessions and led to less uptake of behaviour change. Poorer cognitive function has been
correlated to older age, more severe COPD and chronic hypoxaemia (Dodd, Getov, &
Jones, 2010; Hung, et al., 2009). As stated previously, this trial excluded people who had
clearly documented cognitive decline associated with co-morbidities, but did not exclude
based on age, COPD disease severity or baseline oxyhaemoglobin levels. Response to
educational interventions may be moderated by cognitive function and this trial did not
examine or control for this. Indeed no trials examining education for people with COPD
have investigated the influence of cognitive function, age or chronic hypoxaemia on
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outcomes. Future research into facilitating behaviour change for people with COPD
should explore the role of cognitive function in the impact of the intervention.

The model of education in the present trial involved two different methods of
engaging people in learning and behaviour change, which means any impact of the
education is an aggregate of the different media. The different media were (i) the formal
face to face group session facilitated by health professionals and scheduled twice weekly
for 45 minutes and (ii) the formal education booklet and written action plan paperwork
that participants were provided with at the commencement of the program (Appendix 9
and 10). If the addition of education in pulmonary rehabilitation has greater impacts on
health outcomes for any subgroups of people with COPD as yet not clearly identified,
further research into whether the face-to-face interaction or the education booklet was the
significant contributing intervention is required. Once created, a booklet and written
action plan paperwork require little further resources to implement compared to ongoing
twice weekly 45 minute face-to-face contact education sessions. In addition, a booklet
does not require access to a multidisciplinary health professional team and can be issued
at any health care site providing supervised exercise training based pulmonary
rehabilitation. Any future randomised controlled trials comparing two or more models of
education and facilitation of behaviour change in pulmonary rehabilitation should
consider a direct comparison of face-to-face and written take-home or online educational
activities.

Since this pragmatic research trial was designed to reflect clinical practice, there
were elements of flexibility in protocol implementation including experiences within the
education sessions. The facilitators of the sessions were instructed to design education
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sessions around the guiding principles of increasing self-management skills and the
participants’ feelings of personal empowerment to manage their disease. However,
educators were not strictly informed of how to facilitate the sessions. This has
implications for any staff turnover during the trial period. While a thorough handover,
coaching and training session was given as any new health professional moved into the
position of delivering the education session(s), subtle differences in patient interaction
could not be controlled. In turn, this may have led to a slightly different educational
intervention for participants recruited following any staffing change and may be
considered a limitation of the present trial. Staffing changes were inevitable since there
was a lengthy recruitment period. However, they were minimal and only involved three
disciplines. The recruitment period could have been shortened by conducting the trial as
a multi-centre randomised controlled trial, but this too may have lead to variations in
education delivery and potential bias. Nonetheless, variability of staff conducting
pulmonary rehabilitation is a reality of clinical practice, making the results more
generalisable to the clinical environment.

5.4

The exercise training protocol
The exercise training protocol used in this trial was sound in its design and was

anticipated to lead to improvements in health outcomes as previously demonstrated in
pulmonary rehabilitation literature. The protocol (i) was consistent with
recommendations outlined by systematic reviews on exercise for people with COPD
(Costi et al., 2009; Ennis, et al., 2009; Lacasse, et al., 2009; O'Shea, et al., 2009;
Zainuldin, et al., 2011), (ii) followed clinical practice guidelines (Canadian Thoracic
Society, 2010; Chodzko-Zajko, et al., 2009; Nici, et al., 2006), (iii) reflected local clinical
practice (Johnston, et al., 2011; Quenault, 2008) and (iv) reflected recommendations
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outlined in local resources developed by Lung Foundation Australia and Australian
Physiotherapy Association guiding clinical practice (Alison, et al., 2009). It is for this
reason that a third group of participants was not recruited as a non-intervention control
group. A control group who received usual care was deemed unethical. With both
groups demonstrating clinically and statistically significant improvements following
pulmonary rehabilitation that were comparable with previous literature, it appears this
exercise training protocol has again demonstrated the efficacy of exercise for people with
COPD. The results of this trial further emphasise the importance of exercise as a
component of pulmonary rehabilitation.

5.5

Completers versus non-completers
The number of participants who completed the intervention, as determined by

the a priori criterion of ≥ 12 sessions, averaged only 60% of those randomised. This may
be considered a limitation of the present trial. However, the mean attendance by
participants was 11 of 16 sessions, one session short of the intervention completion
criterion. The intervention completion criterion could also be considered relatively high
at 12 (75%) sessions. Finally, the broad inclusion criteria considered all people with a
diagnosis of COPD with no restrictions for age, disease severity or smoking status
resulting in seventy-five percent of those referred to pulmonary rehabilitation with COPD
being recruited. The sample is representative of clinical practice where adherence rates
are known to be poor (Keating, Lee, & Holland, 2011b). The current trial completion
rates do not suggest that the models of pulmonary rehabilitation are unfeasible in clinical
practice. They serve to highlight ongoing challenges retaining people in pulmonary
rehabilitation.
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In trials examining poor attendance it has been suggested that higher MRC
dyspnoea score, lower quadriceps strength, smoking history, lower baseline health related
quality of life, depression, living alone, a lower fat free mass, more hospital admissions,
and lower confidence in treatment were significantly associated with a person not
attending or completing pulmonary rehabilitation (Fischer et al., 2009; Garrod, Marshall,
Barley, & Jones, 2006; Hayton, Clark, & Wilson, 2011; Sabit et al., 2008). These
characteristics are similar to the significant differences between participants who
completed the program and those who did not in the trial presented in this thesis. This
suggests that people who exhibit these prognostic factors should be targeted with
strategies that encourage completion of the program. To date, no research trial has
examined for specific activities conducted during pulmonary rehabilitation that lead to
greater completion rates. Further research into strategies to target people with the
aforementioned specific characteristics to keep attending pulmonary rehabilitation should
be considered.

5.6

Between group differences for completers of the intervention
A per protocol analysis was conducted to ensure the lack of differences between

the groups was not related to participants not receiving the education intervention. The
per protocol analysis of completers did not indicate any different findings to the primary
ITA, except in the CRQ-SR fatigue domain, the AQoL utility score and dispensing of the
long acting anti-cholinergic respiratory medication.

The difference between the groups in the per protocol analysis for each measure
of health related quality of life was inconsistent. The difference between the groups in
CRQ-SR fatigue domain suggested better health related quality of life in the education
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group completers. While the difference in the AQoL utility score suggested that the
completers in the exercise training group had a better health related quality of life. These
results are somewhat inexplicable, since they are in contrast to each other. This may
suggest that these findings are due to chance. Importantly, the differences were not
consistent across all measured domains and did not surpass the threshold for MID for
either measure, indicating that there are no clinically relevant effects of adding education
to exercise training in pulmonary rehabilitation.

There was a significant difference between the groups in long-acting
anticholinergic bronchodilator medication use in favour of the exercise training group,
which may indicate positive changes in behaviour for these participants that were not
evident for the exercise training and education participants. Tiotropium bromide is a long
acting anti-cholinergic bronchodilator medication that improves breathlessness, increases
exercise capacity and reduces exacerbations (Maesen, Smeets, Sledsens, Wald, &
Cornelissen, 1995). Therefore, an increased use may suggest greater implementation of
personal self-management strategies in an attempt to control respiratory symptoms.
However, the exercise training group did not receive any formal guidance on selfmanagement strategies. Therefore, as previously described, it may be that the significant
improvement is related to informal education and changes in medication regime initiated
by health care providers independent of pulmonary rehabilitation. As details of
interactions outside of pulmonary rehabilitation were not monitored or controlled, this
cannot be concluded. Increased use may also indicate a greater decline in respiratory
function necessitating greater levels of medication to control symptoms. However, a post
hoc repeated measures ANOVA comparing completers in both groups for changes in
FEV1 % predicted over the 12 months following intervention showed no significant
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difference between the groups (effect of group allocation over time, p=0.386). Regardless
of the mechanism leading to changes in respiratory medication use for the exercise
training based pulmonary rehabilitation participants, these results do not indicate that the
addition of education to exercise training in pulmonary rehabilitation results in greater
improvements in health care use. An exercise training based pulmonary rehabilitation
program results in improvements in health outcomes that are comparable to an education
and exercise model, and may be considered an effective option in the management of
people with COPD.

5.7

Strengths and limitations of this trial
In addition to factors already mentioned, this trial has a number of strengths and

limitations worthy of discussion. This section discusses the sample size, participant
recruitment, allocation and retention of participants, and risk of biases. It explores the
ITA implemented in this trial and summarises the methodological quality of the trial.

5.7.1

Sample size: participant recruitment, allocation and retainment

A primary strength of this trial is that it had sufficient power to detect a clinically
meaningful difference between the two interventions on the primary outcomes of exercise
capacity and disease specific health related quality of life. This trial was sufficiently
powered to have at least an 80% chance of correctly rejecting the null hypothesis should a
small effect of at least 0.20 be present post intervention. It was determined that an effect
size of less than 0.20 would not indicate a clinically relevant difference between the
groups and with an effect size smaller than this, the cost associated with the educational
intervention would not be justifiable.
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Only 20 (7%) people who met the inclusion criteria declined to participate in this
trial, indicating feasibility of enrolment in either model of pulmonary rehabilitation.
Furthermore, all 20 people went on to enrol in standard pulmonary rehabilitation.

The allocation of participants was completed using a computer generated random
number table, with allocation details for each participant trial identification number
placed in a sealed opaque envelope by an independent administrator. This process
allowed for concealed allocation to avoid potential selection bias. However, the
allocation was completed as an entire sample within each phase of recruitment, not by
block allocation of 6 or 12 participants. This resulted by chance in an uneven allocation
of participants to groups. Although, as the independent variable of education was
delivered to the group with the greater number of participants, if the education
intervention had an effect, the sample size difference should have facilitated this.

Despite the participant interest in being involved in this trial, the attendance at
post-intervention assessment was only 74% of recruited participants. This then decreased
to only 56% at the 12 month follow-up. A significant drop-out rate may result in a loss of
power by reducing the sample size. Indeed, the smaller sample size contributed to lower
power to detect a difference between the groups. However, the effect sizes for the
primary outcomes were ≤ 0.1. The differences between the groups were not clinically
relevant at these very small effect sizes, and significant improvements within each
intervention group were in fact detected. Therefore, the drop-out rate did not influence
the interpretation of results for clinical practice.
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More importantly for this trial, bias may be introduced if being lost to follow-up
is related to a person’s response to treatment (Schulz, Altman, & Moher D for the
CONSORT Group, 2010). There should be concern when the frequency or the causes of
dropping out differ between the intervention groups (Schulz, et al., 2010). There was a
significant difference between the groups in terms of the number of participants who
attended follow-up assessment immediately following the intervention, with greater
numbers in the exercise training and education group. As will be discussed in Chapter 7,
this may indicate a greater perceived benefit of pulmonary rehabilitation when education
activities are included with the exercise training, leading to greater retention rates.
However, participants in both groups cited similar reasons for not attending assessments
(Chapter 4, Figure 4.1) suggesting a smaller likelihood of potential bias.

5.7.2

Participant exclusion criteria
People who were not fluent in English were excluded, which is a limitation to

generalising the results. This exclusion criterion was required as the education sessions
were delivered in English and funding for the use of interpreters and translation of the
education booklet was not available. In addition, the use of interpreters would change the
dynamic of the educational activities for a participant since all conversations with the
educator and group participants would be through the interpreter and content of the
educational material did not allow for cultural differences in health behaviour. This trial
is therefore unable to draw conclusions about the benefit of education in pulmonary
rehabilitation for people who are not fluent in the English language.
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5.7.3

The outcome measures

The primary outcome measures of 6MWD and CRQ-SR used in this trial are
well established outcome measures for use in trials examining pulmonary rehabilitation
for people with COPD. This is evident by (i) a significant body of literature describing
evaluation of their measurement properties, and (ii) the large proportion of randomised
controlled trials evaluating outcomes of exercise based pulmonary rehabilitation using
these measures (Lacasse, et al., 2009). The impact of exercise based pulmonary
rehabilitation has been thoroughly evaluated with these measures, and improvements have
been clearly demonstrated in the outcomes of exercise capacity and health related quality
of life (Lacasse, et al., 2009). Therefore, when considering any additional impact of
educational activities within pulmonary rehabilitation these outcomes were the most
appropriate to evaluate, and these measures were the most appropriate to use.

The secondary outcome measures used in this trial were more limited in their
application. The MRC dyspnoea scale has been well established for use in the COPD
population (Bestall, et al., 1999). The GST has also been established for use in the COPD
population (Hill, et al., 2008), but this is the first published randomised controlled trial to
use the measure, thus limiting comparison of results with previous pulmonary
rehabilitation literature. The AQoL has not been established for use in trials of people
with COPD. Statistically and clinically significant changes were observed with the use of
the CRQ-SR, but not with the AQoL in this trial. This raises the question of whether the
AQoL is a sufficiently sensitive tool to measure change in health related quality of life for
people with COPD. Finally, as previously discussed, the GSES-12 has only been
established for use in the general older population and not specifically for people with
COPD. Again, this measure may not be sufficiently sensitive to detect a response.
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Further examination of the measurement properties of the AQoL and GSES-12 for people
with COPD is needed.

The heiQ was only used for phase two participants, and not the entire sample.
This potentially limits the power of the measure to detect a difference between the groups.
However, for the recommended clinically meaningful difference of an effect size of 0.5
(Nolte, et al., 2007) this trial should have been sufficiently powered. Furthermore, the
measurement properties of the heiQ have not yet been established specifically for people
with COPD. Finally, since this trial, the heiQ has undergone further evaluation and
modification. Version 3.0 is currently available for licensed use in research trials (Centre
for Rheumatic Disease, 2012). Version 1.2 was used in the current trial, and this version
may not have been sufficiently sensitive to detect any differences between the groups in
this sample of people with COPD. The later version uses only a 4 point scale for
answering each item in the questionnaire, as compared to the 6 point scale in the version
used in this trial. Further exploration of using the most recent version of the heiQ for
people with COPD is required.

5.7.4

Intention-to-treat analysis (ITA)

Consistent with the Consolidated Standards of Reporting Trials (CONSORT)
guidelines (Schulz, et al., 2010), this trial applied the principles of an ITA. An ITA is
recommended to ensure that the benefits of randomisation are not lost through exclusion
of participants. Therefore the two key conditions of ITA are (i) to include all randomised
participants in the analysis and (ii) to retain all participants in the group to which they
were allocated (Schulz, et al., 2010). In the present trial, all participants who were
recruited and allocated an intervention were scheduled for follow-up assessments as they
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were able. No participant changed group allocation after randomisation. If a participant
did not attend any or all follow-up assessments, they were not excluded from the final
data analysis.

To avoid corrupting the known data with estimates and thereby potentially
influencing the difference between the groups through (i) biases (Molnar, Hutton, &
Fergusson, 2008) and (ii) uncertainty of imputation of unknown data with techniques such
as last observation carried forward (Lane, 2008; Streiner, 2002) in the present trial there
was no substitution of missing data points. The statistical analysis of GEE was able to
accommodate the missing data points in processing the group allocation and time
allocation coefficients, making this the most appropriate statistical analysis method.
Statistical consultation from a health statistician based at the administering university was
saught to confirm this.

The CONSORT Statement (2010) raises the concern that a per protocol analysis
has removed the benefits of conducting a randomised controlled trial, since analysis of the
data has excluded participants (Schulz, et al., 2010). This is indeed what this trial did for
the per protocol analysis when analysing results from only participants who had received
the intervention. However, the results were not different from the ITA. The per protocol
analysis only strengthened the conclusions being drawn from the ITA.
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5.7.5

Additional strengths

The additional methodological strengths of this trial include:

 the random allocation process that created groups that were equivalent at
baseline except by chance,

 participants were not informed of the differences in intervention being
implemented in an attempt to blind subjects, and

 the outcome assessor was blind to group allocation.
Blinding of the intervention therapists was not possible since education is an intervention
requiring interaction between therapist and participant. Therefore any biases associated
with this could not be controlled. Nonetheless, based on all other methodological design
features, the randomised controlled trial presented in this thesis could be considered to
have a low risk of bias, giving strength to the conclusions drawn.
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6

CHAPTER SIX: PREDICTORS OF SUCCESS IN THE TWO
MODELS OF PULMONARY REHABILITATION

This chapter describes a secondary statistical analysis examining the baseline
characteristics of participants in the two models of pulmonary rehabilitation for predictors
of a clinically meaningful change in primary outcomes following intervention. The
methods for completing the analyses are described. The results are presented and the
baseline predictive variables for a clinically meaningful response in exercise capacity and
health related quality of life are explored with reference to clinical practice and previous
literature.

6.1

Background and aims
Pulmonary rehabilitation has demonstrated improvements for people with

COPD, but not all people who complete pulmonary rehabilitation have a clinically
meaningful change. Previous trials of pulmonary rehabilitation show that while the
majority of people do benefit, 20 to 30% of people were considered non-responders in
terms of health status or exercise capacity (Garrod, et al., 2006; Troosters, Gosselink, &
Decramer, 2001). In the trial presented in this thesis, the proportion of people who did
not have a clinically meaningful change in any primary outcome measure was only 8%.
However, in examining each of the primary outcome measures separately, the proportion
of participants who did not have a clinically meaningful change in a given measure
ranged from 38% to 48% (see section 4.7.1 and 4.7.2). Considering the substantial
percentages of people who do not have a clinically meaningful change in each health
outcome, it raises the question of whether there are specific baseline characteristics that
are associated with a greater likelihood of responding to pulmonary rehabilitation.
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Only two publications examining predictors of success following pulmonary
rehabilitation for people with COPD have been identified. In 2001, Troosters et al.
concluded that a combination of lower skeletal muscle strength and lower breathing
reserve at the end of an incremental exercise test had a moderate discriminative power in
predicting response to exercise training (sensitivity and specificity of 80%).
Unfortunately Troosters et al. (2001) did not examine baseline variables outside of
physiological impairments, such as motivation, self-efficacy, coping style, social support
or concurrent exacerbations for predictive value. They also did not examine participant
response in the other key outcome of health related quality of life. This limits the results
for clinical application to screen people with COPD for a referral to pulmonary
rehabilitation.

The more recent trial by Garrod et al. (2006) concluded that no baseline
variables were predictors of clinically meaningful improvement in 6MWD following
pulmonary rehabilitation. These authors also examined health related quality of life and
again found no predictors of success. However this trial only had a sample of 51 people
who completed the intervention and could be included in the binary logistic regression
analysis. It is therefore likely that the trial had insufficient power to detect a difference
based on the 20 potential baseline variables that could have been entered into the
regression analysis. Garrod et al. (2006) did however find that lower quadriceps strength
and lower self-efficacy were associated with greater improvement in 6MWD (adjusted
r2=0.2, p=0.006 and p=0.02, respectively), and that higher baseline 6MWD was
significantly associated with greater change in SGRQ (r2=0.13, p=0.03). The results of
the two publications suggest that strength, exercise capacity and self-efficacy may be
associated with greater change and therefore predictors of a clinically meaningful change
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in exercise capacity and health related quality of life after pulmonary rehabilitation.
However, further research with larger sample sizes is required before firm conclusions
can be made.

It is also of interest as to whether there are particular people who are more likely
to have a clinically meaningful response to pulmonary rehabilitation that includes
education. Clinically this would allow targeted education for those more likely to
succeed with its inclusion. Interestingly, similar baseline variables were associated with
change in the primary outcome of exercise capacity in the trials by Garrod et al. (2006)
and Troosters et al. (2001). This was despite these trials examining two different models
of pulmonary rehabilitation, one with education and one without. This may suggest that
there are no specific personal characteristics of a participant that are associated with
greater change when educational activities are a component of pulmonary rehabilitation.
However, direct comparisons between predictors identified within the two trials are not
appropriate as the two papers are based on two different study designs. The trials also
examined different baseline variables for predictive value, and Troosters et al. (2001) did
not examine psychological status as a predictor. Therefore, research is required to
examine whether predictors of success are different between an exercise training and
education and an exercise training alone-based pulmonary rehabilitation model.

The aim of the secondary analyses of this thesis was to examine whether there
were any significant predictors of a clinically meaningful change in primary outcome
measures for the two models of pulmonary rehabilitation examined in the preceding
randomised controlled trial. The secondary analyses also aimed to determine whether
identified predictors were significantly different between the two models of pulmonary
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rehabilitation, thereby indicating if particular persons could be identified who would be
better suited to receive pulmonary rehabilitation where education is a component.

6.2

Methods
A binary logistic regression analysis was conducted to examine whether baseline

characteristics of participants in each model of pulmonary rehabilitation were significant
predictors of a clinically meaningful response. As this was a secondary aim of the
randomised controlled trial, the trial was not specifically designed to have sufficient
power to examine all 22 potential baseline variables gathered on all participants.
Therefore, baseline variables that were selected for examination were based on (i) those
that were significantly different between responders and non-responders within each
model of pulmonary rehabilitation and (ii) the baseline characteristics that significantly
correlated with change in the primary outcome. The process of each statistical analysis
will now be described.

6.2.1

Definition of a responder to pulmonary rehabilitation

Participants were considered to have responded positively to the program in
either exercise capacity or health related quality of life if their change in primary outcome
measure surpassed the threshold for MID. The threshold for MID in 6MWD was
considered to be a change of greater than 25m (Holland, et al., 2010). The threshold for
MID in CRQ-SR was considered to be a change greater than 0.5 points per item for each
domain – dyspnoea, fatigue, emotion and mastery (Jaeschke, et al., 1989). A participant
was then categorised as either a 6MWD responder or not, a CRQ-SR dyspnoea responder
or not, a CRQ-SR fatigue responder or not, a CRQ-SR emotion responder or not, and a
CRQ-SR mastery responder or not. Each outcome measure was analysed separately, and
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therefore a participant was classified for response in each outcome measure individually.
A participant could be considered a responder in one, two, three, four, or all of the
outcome measures.

Only participants who attended follow-up assessment immediately following the
intervention were included in analyses, since where a participant has no follow-up data it
cannot be determined whether they had a positive response or not.

6.2.2

Data analysis: determination of independent variables for entry to the
binary logistic regression analysis

The first step in examining for predictors of success was to determine which
variables would be considered for entry to the binary logistic regression analysis. All
baseline measurements were compared between responders and non-responders for each
primary outcome within each intervention group. An independent t-test was conducted
for continuous data which was normally distributed. A Mann Whitney U was conducted
where the data were not normally distributed. Nominal data were examined using a
Pearson Chi Squared analysis. Data were reported as mean and SD, median and range or
proportion of participants as appropriate, and significance was set at p ≤ 0.05.

In addition, as was completed by Garrod et al. (2006) in their examination of
predictors of success for pulmonary rehabilitation, correlations between baseline
measures and change in primary outcome were examined. A Pearson’s r correlation
coefficient was calculated for all continuous baseline variables, while a Spearman’s rho
was calculated for all ordinal and nominal baseline variables. Correlations were
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considered small if the r2=0.1 to 0.29, medium if r2=0.30 to 0.49, and large if the r2 =0.50
to 1.0 (Cohen, 1988; Pallant, 2002).

All baseline characteristics that were statistically significantly different between
responders and non-responders were entered into the logistic regression to assess if the
variable was a significant predictor of response. All correlations that were statistically
significant were also entered into the logistic regression analysis for examination of
predictor value.

6.2.3

Data analysis: examination of characteristics of people with COPD
predicting clinically meaningful response to pulmonary rehabilitation

The final step was completion of the binary logistic regression analysis to
examine variables for prediction of response in each of the primary outcome measures
and to determine if the variables that predicted response were different between the
pulmonary rehabilitation models. Binary logistic regression analysis was used as the
dependent variable was a dichotomous outcome, where “responded” was either Yes or
No. A Forced Entry Method was used, since in this approach all predictor variables are
tested in one block, while controlling for the effects of other predictors in the analysis
(Pallant, 2002). The variables entered into the model were the characteristics that were
significantly different between responders and non-responders at baseline, and the
baseline variables that had a statistically significant correlation with change in each
primary outcome. A total of 10 analyses were conducted, one for each primary outcome
measure for each intervention group, these being: (i) 6MWD, (ii) CRQ-SR dyspnoea
domain, (iii) CRQ-SR fatigue domain, (iv) CRQ-SR emotion domain, and (v) CRQ-SR
mastery domain.
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Logistic regression model fit was determined through review of the Omnibus
Tests of Model Coefficients and the Hosmer and Lemeshow Test. When the Omnibus
Tests of Model Coefficients was not significant, it was concluded that with the particular
model of predictor variables, the observed event rates were not significantly different
from the expected event rates. This therefore indicated the logistic regression model had
a good fit with the data (Pallant, 2002). When the Hosmer and Lemeshow test was
significant, the model of logistic regression was also considered to be of good fit (Pallant,
2002). Both tests needed to indicate that the model was of good fit for the results to be
considered to predict response or not. If one was not indicating a good fit, the analysis
was reviewed for baseline variables entered and re-run as appropriate. Significance was
set at p ≤ 0.05.

The binary logistic regression analysis presents an odds ratio (expressed as an
Exp(B)) and corresponding 95% CI for the likelihood of a person with the specific
baseline variable having a clinically meaningful response in the primary outcome measure
(Pallant, 2002). Where the odds ratio was determined to be significant at p ≤ 0.05, the
variable was considered to be a significant predictor of a clinically meaningful response
in the primary outcome measure.
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6.3

Results: Proportion of responders within the exercise training and education
and exercise training groups
6.3.1 Proportion of responders in each intervention group
A total of 104 of the 113 participants in the ET+ED group who attended the post

intervention follow-up had a change in one or more of the primary outcomes that
surpassed the MID. This compared to a total of 79 of the 85 participants in the ET group
who attended the post intervention follow-up. This result was not significantly different
between the groups (X2(1)=0.057, p=0.812). Table 6.1 summarises the number of
participants who responded or not for each of the primary outcome measures. There were
no significant differences between the ET+ED and ET groups in the number of
responders or non-responders for any primary outcome measures.

Table 6.1 Proportion of responders and non-responders for each intervention group
Primary

ET+ED

ET

Outcome
responder

non-

responder

responder

nonresponder

6MWD

70 (62%)

43 (38%)

50 (59%)

35 (41%)

X2(1)=0.198, p=0.656

CRQ-SR
dyspnoea

68 (60%)

45 (40%)

51 (60%)

34 (40%)

X2(1)=0.001, p=0.980

CRQ-SR
fatigue

59 (52%)

54 (48%)

51 (60%)

34 (40%)

X2(1)=1.192, p=0.275

CRQ-SR
emotion

45(40%)

68 (60%)

35 (41%)

50 (59%)

X2(1)=0.037, p=0.848

CRQ-SR
mastery

59 (52%)

54 (48%)

47 (55%)

38 (45%)

X2(1)=1.094, p=0.296

Data are number of participants (%). 6MWD=Six minute walk distance, CRQ-SR= Chronic Respiratory Questionnaire (self reported).

204

6.4

Results: Determination of baseline variables for entry to logistic regression
model for the exercise training and education intervention

6.4.1

Comparison of responders and non-responders at baseline in the exercise
training and education intervention group
All baseline measures were comparable between ET+ED 6MWD responders and

non-responders. No significant differences were found at baseline between the 6MWD
responders and non-responders in the ET+ED group (Table 6.2).
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Table 6.2 Baseline characteristics of exercise training and education group participants
comparing six minute walk distance responders and non-responders
ET+ED Group
6MWD responders

ET+ED Group
6MWD non-responders

n=70

n=43

71.7 (10.6)

71.9 (8.6)

42/28

31/12

1 (1%)
6 (9%)
6 (9%)
15 (21%)
10 (14%)
32 (46%)

0 (0%)
1 (2%)
8 (18%)
9 (21%)
11 (26%)
14 (33%)

Current smokers, n (%)

5 (7%)

5 (12%)

Home oxygen, n (%)

8 (11%)

7 (16%)

Pulmonary Function
FEV1, L
FEV1, % predicted
FEV1/FVC

1.4 (0.7)
59 (24)
0.52 (0.17)

1.3 (0.5)
52 (22)
0.51 (0.17)

BMI, kg/m2

27.0 (4.7)

28.0 (6.9)

Education Level
Primary School (<7years), n (%)
High School (7-12years), n (%)
Diploma or Trade, n (%)
University, n (%)

5 (10%)
23 (46%)
17 (34%)
5 (10%)

2 (7%)
15 (56%)
8 (30%)
2 (7%)

Annual Household Income Band (AUD)
≤$10,000, n (%)
$10,001-25,000, n (%)
$25,001-50,000, n (%)
>$50,000, n (%)

6 (12%)
27 (54%)
13 (26%)
4 (8%)

2 (7%)
17 (59%)
7 (24%)
3 (10%)

Exercise Capacity
6MWD, m

382 (106)

369 (107)

Health Related Quality of Life
CRQ-SR dyspnoea
fatigue
emotion
mastery
AQoL total
Utility

14.9 (5.7)
15.7 (5.2)
33.4 (9.3)
19.0 (5.6)
15.2 (6.9)
0.53 (0.28)

14.6 (5.6)
15.0 (5.3)
32.9 (8.6)
18.5 (6.3)
13.9 (4.7)
0.58 (0.19)

Age, years
Gender, males/females n
Number of Co-morbidities n (%)
Nil
One
Two
Three
Four
Five or greater
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ET+ED Group
6MWD responders

ET+ED Group
6MWD non-responders

n=70

n=43

46 (66%)
14 (20%)
9 (13%)
1 (1%)

20 (47%)
15 (35%)
7 (16%)
1 (2%)

39.2 (10.8)

38.2 (10.0)

Dyspnoea
MRC Grade 1, no. of participants (%)
Grade 2, no. of participants (%)
Grade 3, no. of participants (%)
Grade 4, no. of participants (%)
Grade 5, no. of participants (%)

6 (9%)
26 (37%)
31 (44%)
7 (10%)
0 (%)

2 (5%)
14 (33%)
25 (58%)
1 (2%)
1 (2%)

Self-efficacy
GSES-12

45.7 (7.6)

47.3 (8.4)

6.3 (3.3)
5.4 (3.8)

5.7 (3.0)
5.1 (2.9)

Respiratory Related Hospital Admissions
Nil
One
Two
> Two
Functional Capacity
GST, s

†

Anxiety and Depression
HADS Anxiety
HADS Depression

Data are mean (SD) or number of participants (%). * between group difference p<0.05. † Sample size responder n=50 nonresponder n=28. ET+ED= education and exercise pulmonary rehabilitation, FEV1 = forced expiratory volume in one second, FVC =
forced vital capacity, BMI=Body Mass Index, AUD=Australian dollars, 6MWD=Six minute walk distance, CRQ-SR=Chronic
Respiratory Questionnaire (self reported), AQoL=Assessment of Quality of Life questionnaire, GST=Grocery Shelving Task,
MRC=Medical Research Council dyspnoea scale, GSES-12= General Self-Efficacy Scale-12, HADS=Hospital Anxiety and
Depression Scale.

Table 6.3 outlines the baseline characteristic differences between responders and
non-responders for each domain of the CRQ-SR in the ET+ED group. Compared with
the non-responders, the CRQ-SR dyspnoea responders in the ET+ED group had:
 a significantly lower baseline mean CRQ-SR dyspnoea domain score
(p=0.002)
 a significantly lower mean CRQ-SR emotion domain score (p=0.016).
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Compared with the non-responders, the CRQ-SR fatigue responders in the ET+ED group
had:
 a significantly lower mean CRQ-SR dyspnoea domain score (p=0.044)


a significantly lower mean CRQ-SR fatigue domain score (p<0.001).

Compared with the non-responders, the CRQ-SR emotion responders in the ET+ED
group had:


a significantly lower mean CRQ-SR emotion domain score (p=<0.001)



a significantly lower mean CRQ-SR mastery domain score (p=0.002)



a significantly lower mean AQoL utility score (p=0.03)



a significantly slower mean GST (p=0.047)



a significantly higher mean HADS-A and HADS-D (p= 0.040 and
p=0.017 respectively).

Compared with the non-responders, the CRQ-SR mastery responders in the ET+ED
group had:


a greater proportion of people who had higher level of prior education
(X2(3)=8.439, p=0.038)



significantly lower mean scores on all domains of the CRQ-SR (dyspnoea
p=0.007, fatigue p=0.021, emotion p=0.002, and mastery p<0.001).
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Table 6.3 Baseline characteristics of ET+ED group participants comparing Chronic Respiratory Disease Questionnaire (self-reported) responders and
non-responders

Age, years

CRQ-SR Dyspnoea
Resp
NR
n=68
n=45
70.9 (10.7)
73.2 (9.3)

CRQ-SR Fatigue
Resp
NR
n=59
n=54
72.2 (9.3)
71.4 (10.6)

CRQ-SR Emotion
Resp
NR
n=45
n=68
71.2 (9.3)
72.2 (10.3)

CRQ-SR Mastery
Resp
NR
n=54
n=59
71.2 (9.7)
72.3 (10.1)

42/26

31/14

24/25

39/15

25/20

48/20

30/24

43/16

0 (0%)
7 (10%)
10 (15%)
15 (22%)
11 (16%)
25 (37%)

1 (2%)
0 (0%)
4 (9%)
9 (20%)
10 (22%)
21 (47%)

0 (0%)
6 (10%)
8 (14%)
10 (17%)
8 (14%)
27 (45%)

1 (2%)
1 (2%)
6 (11%)
14 (26%)
13 (24%)
19 (35%)

0 (0%)
4 (9%)
2 (4%)
9 (20%)
13 (29%)
17 (38%)

1 (1%)
3 (4%)
12 (18%)
15 (22%)
8 (12%)
29 (43%)

0 (0%)
5 (9%)
5 (9%)
13 (24%)
10 (19%)
21 (39%)

1 (2%)
2 (3%)
9 (15%)
11 (19%)
11 (19%)
25 (42%)

Current smokers, n (%)

6 (9%)

4 (9%)

4 (7%)

6 (11%)

7 (16%)

3 (4%)

6 (10%)

4 (7%)

Home oxygen, n (%)

9 (13%)

6 (13%)

8 (14%)

7 (13%)

7 (12%)

8 (15%)

7 (12%)

8 (15%)

Pulmonary Function
FEV1, L
FEV1, % predicted
FEV1/FVC

1.3 (0.6)
59 (23)
0.50 (0.17)

1.4 (0.6)
54 (23)
0.54 (0.16)

1.4 (0.6)
59 (24)
0.54 (0.17)

1.3 (0.7)
53 (22)
0.50 (0.16)

1.3 (0.7)
57 (24)
0.53 (0.17)

1.3 (0.6)
56 (23)
0.51 (0.17)

1.4 (0.7)
59 (24)
0.54 (0.17)

1.3 (0.6)
53 (22)
0.50 (0.16)

BMI, kg/m2

27.8 (6.3)

26.8 (4.4)

28.0 (4.7)

26.8 (6.4)

26.8 (4.8)

27.8(6.1)

27.1 (4.7)

27.7 (6.4)

Education Level
Primary School (<7yrs), n (%)
High School (7-12yrs), n (%)
Diploma/Trade, n (%)
University, n (%)

5 (12%)
18 (44%)
14 (34%)
4 (10%)

2 (6%)
20 (55%)
11 (31%)
3 (8%)

2 (6%)
19 (58%)
9 (27%)
3 (9%)

5 (12%)
19 (43%)
16 (36%)
4 (9%)

3 (11%)
13 (48%)
7 (26%)
4 (15%)

4 (8%)
25 (50%)
18 (36%)
3 (6%)

4 (11%)*
16 (42%)*
11 (29%)*
7 (18%)*

3 (8%)
22 (56%)*
14 (36%)*
0 (0%)*

Gender, males/females, n
Co-morbidities, n (%)
Nil
One
Two
Three
Four
Five or greater
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CRQ-SR Dyspnoea
Resp
NR
n=68
n=45

CRQ-SR Fatigue
Resp
NR
n=59
n=54

CRQ-SR Emotion
Resp
NR
n=45
n=68

CRQ-SR Mastery
Resp
NR
n=54
n=59

Annual Household Income Band (AUD)
≤$10,000, n (%)
$10,001-25,000, n (%)
$25,001-50,000, n (%)
>$50,000, n (%)

5 (12%)
23 (53%)
11 (26%)
4 (9%)

3 (8%)
21 (59%)
9 (25%)
3 (8%)

2 (6%)
19 (55%)
8 (24%)
5 (15%)

6 (13%)
25 (56%)
12 (27%)
2 (4%)

4 (15%)
16 (59%)
5 (19%)
2 (7%)

4 (8%)
28 (54%)
15 (29%)
5 (9%)

6 (16%)
18 (47%)
9 (24%)
5 (13%)

2 (5%)
26 (63%)
11 (27%)
2 (5%)

Exercise Capacity
6MWD, m

378 (116)

376 (91)

379 (100)

375 (114)

371 (114)

381 (102)

385 (103)

370 (109)

Health related quality of life
CRQ-SR dyspnoea
fatigue
emotion
mastery
AQoL Total
Utility

13.5 (5.5)*
14.7 (5.6)
31.5 (9.1)*
18.4 (6.0)
14.8 (6.7)
0.53 (0.28)

16.7 (5.2)*
16.6 (4.5)
35.7 (8.3)*
19.4 (5.7)
14.6 (5.4)
0.57 (0.20)

13.7 (5.2)*
13.3 (4.5)*
31.8 (8.9)
18.2 (5.8)
15.1 (5.4)
0.53 (0.23)

15.9 (5.9)*
17.8 (5.0)*
34.7 (8.9)
19.5 (5.9)
14.2 (6.9)
0.56 (0.27)

13.7 (6.0)
14.3 (5.3)
28.0 (8.3)*
16.7 (6.1)*
15.9 (5.8)
0.48 (0.26)*

15.5 (5.2)
16.1 (5.1)
36.6 (7.8*)
20.2 (5.4)*
13.9 (6.3)
0.59 (0.24)*

13.3 (5.0)*
14.2 (5.0)*
30.4 (8.6)*
16.3 (5.3)*
15.6 (6.2)
0.52 (0.23)

16.1 (5.8)*
16.5 (5.3)*
35.7 (8.6)*
21.2 (5.4)*
13.9 (6.1)
0.57 (0.24)

40 (59%)
17 (25%)
9 (13%)
2 (3%)

26 (58%)
12 (27%)
7 (15%)
0 (0%)

33 (56%)
17 (29%)
8 (13%)
1 (2%)

33 (61%)
12 (22%)
8 (15%)
1 (2%)

27 (60%)
12 (27%)
6 (13%)
0 (0%)

39 (57%)
17 (25%)
10 (15%)
2 (3%)

29 (54%)
14 (26%)
11 (20%)
0 (0%)

37 (64%)
15 (25%)
5 (8%)
2 (3%)

38.8 (11.6)

38.8 (8.6)

39.2 (10.7)

38.3 (10.3)

41.1 (12.1)*

37.1 (8.9)*

39.6 (11.7)

38.0 (9.3)

Respiratory Related Hospital Admissions
Nil
One
Two
> Two
Functional Capacity
GST, s
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CRQ-SR Dyspnoea
Resp
NR
n=68
n=45

CRQ-SR Fatigue
Resp
NR
n=59
n=54

CRQ-SR Emotion
Resp
NR
n=45
n=68

CRQ-SR Mastery
Resp
NR
n=54
n=59

Dyspnoea
MRC, Grade 1 n (%)
Grade 2 n (%)
Grade 3 n (%)
Grade 4 n (%)
Grade 5 n (%)

5 (7%)
24 (36%)
33 (49%)
5 (7%)
1 (1%)

3 (7%)
16 (35%)
23 (51%)
3 (7%)
0 (0%)

6 (10%)
20 (34%)
28 (48%)
5 (8%)
0 (0%)

2 (4%)
20 (37%)
28 (51%)
3 (6%)
1 (2%)

5 (11%)
17 (38%)
17 (38%)
5 (11%)
1 (2%)

3 (4%)
23 (34%)
39 (57%)
3 (4%)
0 (0%)

4 (7%)
22 (41%)
23 (43%)
5 (9%)
0 (0%)

4 (7%)
18 (30%)
33 (56%)
3 (5%)
1 (2%)

Self-efficacy
GSES-12

45.9 (8.2)

47.0 (7.7)

46.9 (7.5)

45.7 (8.5)

46.3 (7.6)

46.4 (8.2)

46.7 (8.4)

46.0 (7.6)

Anxiety and Depression†
HADS Anxiety
HADS Depression

6.6 (3.3)
5.9 (3.8)

5.3 (2.8)
4.5 (2.8)

6.3 (2.8)
5.0 (3.0)

5.9 (3.4)
5.5 (3.8)

7.1 (2.8)*
6.6 (4.2)*

5.5 (3.2)*
4.6 (2.9)*

6.7 (3.0)
5.4 (3.2)

5.5 (3.2)
5.1 (3.7)

Data are mean (SD) or number of participants (%). * Between group difference p<0.05 † Sample size CRQ-SR dyspnoea responder n=44 non-responder n=34, CRQ-SR fatigue responder n=32 non-responder n=46,
CRQ-SR emotion responder n=27 non-responder n=51, CRQ-SR mastery responder n=38 non-responder n=40. CRQ-SR Chronic Respiratory Questionnaire (self reported), Resp=responder, NR=non-responder,
FEV1=forced expiratory volume in one second, FVC=forced vital capacity, BMI=Body Mass Index, AUD=Australian dollars, 6MWD=Six minute walk distance, AQoL=Assessment of Quality of Life questionnaire,
GST=Grocery Shelving Task, MRC=Medical Research Council dyspnoea scale, GSES-12=General Self -Efficacy Scale-12, HADS=Hospital Anxiety and Depression Scale.
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6.4.2

Correlation of change in primary outcome and baseline characteristics of
participants in the exercise training and education intervention group

Table 6.4 summarises the correlation between baseline characteristics of
participants and change in 6MWD or change in CRQ-SR following exercise training and
education pulmonary rehabilitation. There were small but statistically significant
correlations between lower baseline GSES-12 and greater change in 6MWD for all
participants in the ET+ED group (p=0.046) (Table 6.4).

In the ET+ED group, poorer baseline quality of life scores on the CRQ-SR, and
higher levels of anxiety on the HADS at baseline were associated with greater
improvements in CRQ-SR dyspnoea score (Table 6.4). Similarly, poorer baseline health
related quality of life scores (measured by the CRQ-SR) were associated with greater
improvements in each of the other CRQ-SR domain scores following intervention for the
ET+ED group (Table 6.4). In addition, for the CRQ-SR fatigue domain being female was
correlated with less change. In the CRQ-SR mastery domain, poorer quality of life at
baseline (measured by the AQoL) and higher baseline anxiety scores were significantly
correlated with greater change.
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Table 6.4 Correlations between baseline characteristics and change in primary outcomes,
exercise training and education group
Δ 6MWD
.

Δ CRQ-SR
Dyspnoea

Δ CRQ-SR
Fatigue

Δ CRQ-SR
Emotion

Δ CRQ-SR
Mastery

n=110

n=113

n=113

n=113

n=113

Age

-0.01

-0.03

-0.16

-0.10

-0.10

Gender

-0.09

-0.16

-0.21*

-0.16

-0.21*

Number of co
morbidities

0.04

0.03

0.002

-0.03

-0.07

Smoking Hx

-0.01

0.02

-0.03

-0.09

-0.11

Domiciliary O2

-0.20*

0.03

0.03

0.08

0.06

Level of Education†

0.08

0.07

-0.01

-0.03

0.07

Household income‡

-0.05

-0.02

0.18

-0.02

-0.02

FEV1% predicted

0.13

-0.06

0.000

0.07

-0.03

CRQ-SR Dyspnoea

-0.07

-0.39*

-0.24*

-0.15*

-0.23*

CRQ-SR Fatigue

-0.04

-0.23*

-0.53*

-0.12

-0.29*

CRQ-SR Emotion

-0.06

-0.29*

-0.26*

-0.46*

-0.35*

CRQ-SR Mastery

-0.003

-0.13

-0.19*

-0.16

-0.53*

AQoL Total

0.07

0.07

0.08

0.10

0.19*

AQoL Utility

-0.07

-0.13

-0.12

-0.14

-0.21*

Respiratory related
Hospital Admissions

-0.20*

-0.06

-0.02

-0.03

0.12

GSES-12

-0.19*

-0.04

0.11

0.10

-0.05

MRC

0.06

0.02

-0.03

-0.13

0.04

6MWD

-0.03

-0.12

0.06

0.01

-0.06

GST

0.06

0.18

-0.02

0.07

0.11

HADS-A§

0.21

0.29*

0.21

0.19

0.28*

HADS-D§

0.06

0.21

0.03

0.12

0.20

Data are Pearson’s R correlation coefficient (continuous baseline variables) or Spearman’s rho (ordinal and nominal baseline
variables). * p<0.05. † Sample size n=77, ‡ Sample size n=79, § Sample size n=78. 6MWD= Six minute walk distance, CRQ-SR=
Chronic Respiratory Questionnaire (self reported), FEV1=forced expiratory volume in one second, AQoL=Assessment of Quality of
Life questionnaire, GSES-12=General Self-Efficacy Scale-12, GST=Grocery Shelving Task, HADS=Hospital Anxiety and Depression
Scale, HADS-A = Anxiety domain, HADS-D=Depression domain.
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6.4.3

Binary logistic regression model development: selection of independent
variables for exercise training and education intervention analysis

Table 6.5 summarises the baseline variables selected for entry into the logistic
regression analysis for examination as predictors of success for the ET+ED intervention
group. These baseline characteristics were selected to be the independent variables as
they were found to be either significantly different between the responders and nonresponders at baseline, or were significantly correlated with change in the primary
outcome measure in the ET+ED intervention group.

214

Table 6.5 Baseline characteristics selected as independent variables for each logistic
regression analysis for the exercise training and education group
Baseline characteristic assessed for
predictive value
Response in 6MWD

GSES-12
Hospital admissions
Domiciliary Oxygen

Response in CRQ-SR dyspnoea domain

CRQ-SR dyspnoea
CRQ-SR fatigue
CRQ-SR emotion
HADS Anxiety

Response in CRQ-SR fatigue domain

CRQ-SR dyspnoea
CRQ-SR fatigue
CRQ-SR emotion
CRQ-SR mastery
Gender

Response in CRQ-SR emotion domain

CRQ-SR dyspnoea
CRQ-SR emotion
CRQ-SR mastery
AQoL Utility
GST
HADS Anxiety
HADS Depression

Response in CRQ-SR mastery domain

CRQ-SR dyspnoea
CRQ-SR fatigue
CRQ-SR emotion
CRQ-SR mastery
AQoL Total
AQoL Utility
Level of education
HADS Anxiety
Gender

6MWD= Six minute walk distance, GSES-12=General Self-Efficacy Scale-12, CRQ-SR= Chronic Respiratory Questionnaire (self
reported), HADS=Hospital Anxiety and Depression Scale, AQoL=Assessment of Quality of Life questionnaire, GST=Grocery
Shelving Task.
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6.5

Results: Determination of baseline variables for entry to logistic regression
model for the exercise training intervention
6.5.1

Comparison of responders and non-responders at baseline in the exercise
training intervention group

In the ET group, the 6MWD responders had a significantly higher GSES-12
score at baseline than the non-responders (p=0.011) (Table 6.6). All other baseline
measures were comparable between the 6MWD responders and non-responders in the ET
group.

Table 6.7 outlines the baseline characteristic differences between responders and
non-responders for each domain of the CRQ-SR in the ET intervention group. Compared
with the non-responders, the CRQ-SR dyspnoea responders in the ET group had:
 significantly better pulmonary function with a higher baseline mean
FEV1% predicted (p=0.014), mean FEV1 (p=0.048) and mean FEV1/FVC
(p=0.049)
 a significantly higher mean 6MWD (p=0.030)
 a significantly lower mean CRQ-SR dyspnoea domain score (p<0.001).

Compared with the non-responders, the CRQ-SR fatigue responders in the ET group had:
 a significantly higher proportion of people with a higher annual
household income (p=0.006)
 a significantly lower mean baseline CRQ-SR fatigue domain score
(p<0.001).

216

Compared with the non-responders, the CRQ-SR emotion responders in the ET group
had:
 a significantly higher mean FEV1 (p=0.048)
 a significantly lower mean CRQ-SR emotion domain score (p=0.002)
 a significant lower mean CRQ-SR mastery domain scores (p=0.022).

Compared with the non-responders, the CRQ-SR mastery responders in the ET group had
a significantly lower baseline mean CRQ-SR mastery domain score (p=0.002).
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Table 6.6 Baseline characteristics of exercise training group participants comparing six
minute walk distance responders and non-responders
ET Group
6MWD responders

ET Group
6MWD non-responders

n=50

n=35

71.3 (8.8)

72.7 (7.8)

29/21

22/13

Number of Co-morbidities n (%)
Nil
One
Two
Three
Four
Five or greater

3 (6%)
7 (14%)
3 (6%)
12 (24%)
4 (8%)
21 (42%)

0 (0%)
4 (11%)
4 (11%)
8 (23%)
3 (9%)
16 (48%)

Current smokers, n (%)

5 (10%)

3 (9%)

Home oxygen, n (%)

7 (14%)

4 (11%)

Pulmonary Function
FEV1, L
FEV1, % predicted
FEV1/FVC

1.5 (0.6)
63 (21)
0.53 (0.15)

1.4 (0.6)
62 (23)
0.55 (0.17)

BMI, kg/m2

27.6 (6.3)

27.1 (6.4)

Education Level
Primary School (<7years), n (%)
High School (7-12years), n (%)
Diploma or Trade, n (%)
University, n (%)

5 (14%)
16 (46%)
11 (31%)
3 (9%)

1 (6%)
11 (65%)
5 (29%)
0 (0%)

Annual Household Income Band (AUD)
≤$10,000, n (%)
$10,001-25,000, n (%)
$25,001-50,000, n (%)
>$50,000, n (%)

6 (17%)
17 (49%)
7 (20%)
5 (14%)

1 (6%)
11 (61%)
5 (27%)
1 (6%)

Exercise Capacity
6MWD, m

419 (86)

392 (103)

13.4 (4.8)
14.2 (5.4)
32.2 (8.3)
19.1 (5.4)
12.9 (5.6)
0.62 (0.22)

13.4 (5.2)
14.4 (5.4)
32.4 (7.8)
19.9 (4.5)
14.6 (5.1)
0.52 (0.23)

Age, years
Gender, males/females n

Health Related Quality of Life
CRQ-SR dyspnoea
fatigue
emotion
mastery
AQoL total
Utility
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Respiratory Related Hospital Admissions
Nil
One
Two
> Two
Functional Capacity
GST, s
Dyspnoea
MRC Grade 1, no. of participants (%)
Grade 2, no. of participants (%)
Grade 3, no. of participants (%)
Grade 4, no. of participants (%)
Grade 5, no. of participants (%)
Self-efficacy
GSES-12

ET Group
6MWD responders

ET Group
6MWD non-responders

n=50

n=35

35 (70%)
9 (18%)
4 (8%)
2 (4%)

17 (49%)
12 (33%)
3 (9%)
3 (9%)

37.7 (10.2)

39.4 (9.0)

3 (6%)
24 (48%)
17 (34%)
6 (12%)
0 (0%)

2 (6%)
15 (43%)
17 (48%)
1 (3%)
0 (0%)

47.3 (8.6)*

42.4 (8.2)*

6.3 (3.6)
4.8 (2.5)

5.7 (4.7)
5.8 (3.9)

†

Anxiety and Depression
HADS Anxiety
HADS Depression

Data are mean (SD) or number of participants (%). * between group difference p<0.05. † Sample size responder n=33 nonresponder n=18. ET+ED= exercise training and education pulmonary rehabilitation, FEV1 = forced expiratory volume in one second,
FVC = forced vital capacity, BMI=Body Mass Index, AUD=Australian dollars, 6MWT=Six minute walk distance, HADS=Hospital
Anxiety and Depression Scale.
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Table 6.7 Baseline characteristics of exercise training group participants comparing Chronic Respiratory Disease Questionnaire (self-reported) responders
and non-responders

Age, years

CRQ-SR Dyspnoea
Resp
NR
n=51
n=34
71.5 (9.2)
72.4 (7.1)

CRQ-SR Fatigue
Resp
NR
n=51
n=34
72.3 (8.2)
71.2 (8.7)

CRQ-SR Emotion
Resp
NR
n=35
n=50
71.8 (8.6)
71.9 (8.3)

CRQ-SR Mastery
Resp
NR
n=47
n=38
71.2 (8.4)
72.7 (8.4)

30/21

21/13

33/18

18/16

24/11

27/23

28/19

23/15

2 (4%)
8 (16%)
4 (8%)
12 (23%)
4 (8%)
21 (41%)

1 (3%)
3 (9%)
3 (9%)
8 (23%)
3 (9%)
16 (47%)

2 (4%)
7 (14%)
4 (8%)
10 (20%)
4 (8%)
24 (46%)

1 (3%)
4 (12%)
3 (9%)
10 (29%)
3 (9%)
13 (38%)

0 (0%)
6 (17%)
3 (9%)
9 (26%)
3 (9%)
14 (40%)

3 (6%)
5 (10%)
4 (8%)
11 (22%)
4 (8%)
23 (46%)

2 (4%)
7 (14%)
4 (9%)
9 (19%)
5 (11%)
20 (43%)

1 (3%)
4 (11%)
3 (8%)
11 (29%)
2 (5%)
17 (45%)

Current smokers, n (%)

4 (8%)

4 (12%)

6 (12%)

2 (6%)

3 (9%)

5 (10%)

6 (13%)

2 (5%)

Home oxygen, n (%)

6 (12%)

5 (15%)

10 (19%)

1 (3%)

7 (20%)

4 (8%)

8 (17%)

3 (4%)

Pulmonary Function
FEV1, L
FEV1, % predicted
FEV1/FVC

1.6 (0.6)*
67 (22)*
0.57 (0.15)*

1.3 (0.6)*
55 (20)*
0.50 (0.16)*

1.5 (0.6)
64 (20)
0.55 (0.15)

1.4 (0.6)
60 (24)
0.53 (0.18)

1.6 (0.6)*
66 (20)
0.56 (0.16)

1.4 (0.5)*
60 (23)
0.53 (0.16)

1.6 (0.6)
64 (20)
0.54 (0.16)

1.4 (0.6)
59 (24)
0.53 (0.16)

BMI, kg/m2

28.2 (6.4)

26.1 (6.1)

27.2 (6.6)

27.7 (6.1)

27.5 (7.4)

27.4 (5.5)

27.4 (6.5)

27.4 (6.2)

Education Level
Primary School (<7yrs), n (%)
High School (7-12yrs), n (%)
Diploma/Trade, n (%)
University, n (%)

3 (10%)
12 (41%)
12 (41%)
2 (7%)

3 (13%)
15 (65%)
4 (18%)
1 (4%)

3 (9%)
16 (47%)
13 (38%)
2 (6%)

3 (17%)
11 (61%)
3 (17%)
1 (5%)

4 (17%)
12 (50%)
6 (25%)
2 (8%)

2 (7%)
15 (54%)
10 (36%)
1 (4%)

3 (10%)
14 (48%)
9 (32%)
3 (10%)

3 (13%)
13 (57%)
7 (30%)
0 (0%)

Gender, males/females, n
Co-morbidities, n (%)
Nil
One
Two
Three
Four
Five or greater
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CRQ-SR Dyspnoea
Resp
NR
n=51
n=34

CRQ-SR Fatigue
Resp
NR
n=51
n=34

CRQ-SR Emotion
Resp
NR
n=35
n=50

CRQ-SR Mastery
Resp
NR
n=47
n=38

Annual Household Income Band (AUD)
≤$10,000, n (%)
$10,001-25,000, n (%)
$25,001-50,000, n (%)
>$50,000, n (%)

3 (10%)
14 (47%)
8 (27%)
5 (16%)

4 (17%)
14 (62%)
4 (17%)
1 (4%)

1 (3%)*
23 (68%)*
6 (18%)*
4 (12%)*

6 (32%)*
5 (26%)*
6 (32%)*
2 (10%)*

2 (8%)
15 (63%)
5 (21%)
2 (8%)

5 (17%)
13 (45%)
7 (24%)
4 (14%)

4 (13%)
18 (61%)
4 (13%)
4 (13%)

3 (13%)
10 (43%)
8 (35%)
2 (9%)

Exercise Capacity
6MWD, m

425 (94)*

381 (88)*

411 (96)

402 (91)

419 (105)

399 (85)

423 (98)

389 (86)

Health Related Quality of Life
CRQ-SR dyspnoea
fatigue
emotion
mastery
AQoL Total
Utility

11.9 (4.2)*
15.4 (5.7)
31.4 (7.9)
19.1 (4.8)
14.1 (5.7)
0.55 (0.22)

15.7 (5.1)*
13.6 (5.0)
33.5 (8.1)
19.9 (5.3)
12.9 (5.0)
0.63 (0.23)

12.8 (4.7)
12.7 (4.7)*
31.0 (8.1)
18.7 (5.1)
14.1 (6.0)
0.56 (0.23)

14.3 (5.2)
16.8 (5.4)*
34.2 (7.7)
20.6 (4.8)
12.9 (4.5)
0.61 (0.22)

12.6 (4.2)
13.5 (5.3)
29.1 (6.0)*
18.5 (4.8)*
13.8 (4.3)
0.54 (0.19)

13.9 (5.3)
14.9 (5.3)
34.5 (8.6)*
20.5 (5.0)*
13.5 (6.2)
0.61 (0.25)

13.3 (4.6)
13.8 (5.2)
31.5 (7.7)
18.0 (4.2)*
13.5 (5.0)
0.56 (0.21)

13.6 (5.4)
15.0 (5.6)
33.3 (8.5)
21.3 (5.4)*
13.8 (6.0)
0.60 (0.25)

Respiratory Related Hospital Admissions
Nil
One
Two
> Two

33 (64%)
10 (20%)
6 (12%)
2 (4%)

19 (56%)
11 (32%)
1 (3%)
3 (9%)

29 (57%)
14 (27%)
5 (10%)
3 (6%)

23 (68%)
7 (20%)
2 (6%)
2 (6%)

20 (57%)
10 (28%)
3 (9%)
2 (6%)

32 (64%)
11 (22%)
4 (8%)
3 (6%)

27 (57%)
13 (28%)
5 (11%)
2 (4%)

25 (66%)
8 (21%)
2 (5%)
3 (8%)

Functional Capacity
GST, s

38.7 (9.9)

37.9 (9.5)

39.8 (10.7)

36.3 (7.7)

40.4 (11.0)

37.0 (8.6)

37.9 (10.3)

39.0 (8.9)
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CRQ-SR Dyspnoea
Resp
NR
n=51
n=34

CRQ-SR Fatigue
Resp
NR
n=51
n=34

CRQ-SR Emotion
Resp
NR
n=35
n=50

CRQ-SR Mastery
Resp
NR
n=47
n=38

Dyspnoea
MRC, Grade 1 n (%)
Grade 2 n (%)
Grade 3 n (%)
Grade 4 n (%)
Grade 5 n (%)

3 (6%)
23 (45%)
20 (39%)
5 (10%)
0 (0%)

2 (6%)
16 (47%)
14 (41%)
2 (6%)
0 (0%)

3 (6%)
21 (41%)
20 (39%)
7 (14%)
0 (0%)

2 (6%)
18 (53%)
14 (41%)
0 (0%)
0 (%)

3 (9%)
20 (57%)
8 (23%)
4 (11%)
0 (0%)

2 (4%)
19 (38%)
26 (52%)
3 (6%)
0 (0%)

2 (4%)
26 (55%)
15 (32%)
4 (9%)
0 (0%)

3 (8%)
13 (34%)
19 (50%)
3 (8%)
0 (0%)

Self-efficacy
GSES-12

44.5 (9.3)

46.2 (7.8)

44.2 (9.4)

46.7 (7.4)

44.3 (9.5)

45.8 (8.2)

45.0 (9.4)

45.4 (8.0)

Anxiety and Depression †
HADS Anxiety
HADS Depression

6.7 (4.4)
5.4 (3.4)

5.3 (3.4)
4.8 (2.6)

6.6 (4.2)
5.6 (3.3)

5.3 (3.6)
4.4 (2.4)

6.3 (3.0)
4.6 (3.4)

5.9 (4.7)
5.6 (2.4)

6.1 (3.4)
4.6 (2.8)

6.0 (4.7)
5.8 (3.3)

Data are mean(SD) or number of participants (%). * Between group difference p<0.05 † Sample size CRQ-SR dyspnoea responder n=28 non-responder n=23, CRQ-SR fatigue responder n=32 non-responder n=20,
CRQ-SR emotion responder n=23 non-responder n=28, CRQ-SR mastery responder n=29 non-responder n=22. CRQ-SR Chronic Respiratory Questionnaire (self reported), Resp=responder, NR=non-responder,
FEV1=forced expiratory volume in one second, FVC=forced vital capacity, BMI=Body Mass Index, AUD=Australian dollars, 6MWD=Six minute walk distance, AQoL=Assessment of Quality of Life questionnaire,
GST=Grocery Shelving Task, MRC=Medical Research Council dyspnoea scale, GSES-12=General Self-Efficacy Scale-12, HADS=Hospital Anxiety and Depression Scale.
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6.5.2

Correlation of change in primary outcome and baseline characteristics of
responders in the exercise training intervention group
Table 6.8 summarises the correlation between baseline characteristics of

participants and change in 6MWD or change in CRQ-SR following exercise training
pulmonary rehabilitation. There were no statistically significant correlations between
baseline measures and change in 6MWD for participants in the ET group (Table 6.8).

There were also few correlations between change in CRQ-SR domain scores and
baseline characteristics for participants in the ET group (Table 6.8). Lower baseline
CRQ-SR dyspnoea domain scores and higher baseline 6MWD were associated with
greater improvement in CRQ-SR dyspnoea domain following the ET intervention. For
the CRQ-SR fatigue domain change, again, lower baseline CRQ-SR domain scores were
associated with greater change in the ET group. For CRQ-SR emotion domain, there was
a significant correlation between greater change in CRQ-SR emotion with higher baseline
6MWD and lower baseline CRQ-SR emotion and mastery domain scores. There was also
an association with those who were using domiciliary oxygen therapy and having greater
change. For the CRQ-SR mastery domain there was only one significant correlation,
indicating an association between lower CRQ-SR mastery domain scores at baseline and
greater improvements in CRQ-SR mastery domain scores.
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Table 6.8 Correlations between baseline characteristics and change in primary outcomes,
exercise training group
Δ 6MWD
.

Δ CRQ-SR
Dyspnoea

Δ CRQ-SR
Fatigue

Δ CRQ-SR
Emotion

Δ CRQ-SR
Mastery

n=84

n=85

n=85

n=85

n=85

Age

-0.19

-0.18

0.01

-0.05

-0.01

Gender

-0.02

-0.12

0.12

-0.11

0.03

Number of co
morbidities

-0.05

0.01

0.07

-0.04

-0.04

Smoking Hx

0.05

0.12

-0.15

-0.13

-0.16

Domiciliary O2

0.01

0.02

0.11

0.23*

0.16

Level of Education†

0.09

0.28*

0.21

-0.03

0.18

Household income‡

-0.03

0.12

0.14

-0.01

0.01

FEV1% predicted

0.02

0.19

0.02

0.10

0.14

CRQ-SR Dyspnoea

0.02

-0.34*

-0.09

-0.11

-0.04

CRQ-SR Fatigue

-0.01

-0.08

-0.49*

-0.18

-0.18

CRQ-SR Emotion

-0.09

-0.10

-0.20

-0.35*

-0.20

CRQ-SR Mastery

-0.02

-0.08

-0.24*

-0.25*

-0.41*

AQoL Total

0.02

-0.01

0.10

0.02

0.002

AQoL Utility

0.03

-0.11

-0.12

-0.17

-0.15

-0.003

-0.09

-0.02

-0.03

-0.02

GSES-12

0.20

-0.13

-0.20

-0.07

-0.01

MRC

0.05

0.04

0.04

-0.19

0.03

6MWD

0.01

0.26*

0.14

0.25*

0.17

GST

-0.09

0.11

0.14

0.06

-0.09

HADS-A§

0.09

0.18

0.18

0.05

0.01

HAD-D§

0.04

-0.07

0.08

-0.12

-0.16

Respiratory related
Hospital Admissions

Data are Pearson’s R correlation coefficient (continuous baseline variables) or Spearman’s rho (ordinal and nominal baseline
variables). * p<0.05. † Sample size n=52, ‡ Sample size n=53, § Sample size n=51. 6MWD= Six minute walk distance, CRQ-SR=
Chronic Respiratory Questionnaire (self reported), FEV1=forced expiratory volume in one second, AQoL=Assessment of Quality of
Life questionnaire, GSES-12=General Self-Efficacy Scale-12, GST=Grocery Shelving Task, HADS-A=Hospital Anxiety and
Depression Scale – anxiety score, HADS-D=Hospital Anxiety and Depression Scale – depression score.
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6.5.3

Binary logistic regression model development: selection of independent
variables for exercise training intervention analysis

Table 6.9 summarises the baseline variables selected for entry into the logistic
regression analysis for examination as predictors of success for the ET intervention group.
These baseline characteristics were selected to be the independent variables as they were
either found to be significantly different between the responders and non-responders at
baseline, or were significantly correlated with change in the primary outcome measure in
the ET+ED intervention group.

Table 6.9 Baseline characteristics selected as independent variables for each logistic
regression analysis for the exercise training intervention
Baseline characteristic assessed for
predictive value
Response in 6MWD

GSES-12

Response in CRQ-SR dyspnoea domain

CRQ-SR dyspnoea
6MWD
FEV1
FEV1 percentage predicted
FEV1/FVC
Level of Education

Response in CRQ-SR fatigue domain

CRQ-SR fatigue
CRQ-SR mastery
Household income

Response in CRQ-SR emotion domain

CRQ-SR emotion
CRQ-SR mastery
6MWD
FEV1
Domiciliary Oxygen

Response in CRQ-SR mastery domain

CRQ-SR mastery

6MWD=Six minute walk distance, GSES-12=General Self-Efficacy Scale-12, CRQ-SR =Chronic Respiratory Questionnaire (self
reported), FEV1=forced expiratory volume in one second, FVC=forced vital capacity.
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6.6

Results: Participant characteristics predicting success in education and
exercise model of pulmonary rehabilitation program
This section describes the results of the binary logistic regression analyses

examining predictors of response in primary outcome measures for the ET+ED
intervention group. Each analysis was conducted using the variables outlined in Table 6.5
(section 6.4.3).

No significant predictors of a clinically meaningful change in 6MWD were able
to be identified for the ET+ED intervention group. The logistic regression analysis was a
poor fit with the data as the Omnibus Tests of Model Coefficients was not significant
(X2(5)=4.493, n=109, p=0.481) and the Hosmer and Lemeshow Test was significant
(X2(8)=19.133, n=109, p=0.014). The model was able to accurately classify 91% of
responders, but only 9% of non-responders. In an attempt to find a model that did have a
good fit with the data and was able to accurately predict a sufficient percentage of nonresponders, each variable was individually tested in isolation and through removal of each
variable from the analysis. Every analysis remained of a poor fit for each model with the
Omnibus Tests of Model Coefficients being not significant.

There were no statistically significant predictors of a clinically meaningful
change in CRQ-SR dyspnoea for the ET+ED intervention group (Table 6.11). The model
was a good fit, with the Omnibus Tests of Model Coefficients being significant
(X2(4)=10.078, n=78, p=0.039) and the Hosmer and Lemeshow Test being not significant
(X2(8)=9.176, n=78, p=0.328). The model was able to accurately classify 75% of those
who responded, but only 53% of those who did not, with an overall correct percentage of
68%.
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Table 6.10 Logistic regression predicting decision for response in six minute walk
distance from general self-efficacy, hospital admissions and domiciliary oxygen therapy
for exercise training and education group
Predictor

B

Wald X2

P

Exp(B)

95% CI for
Exp(B)

GSES-12

-0.023

0.820

0.365

0.977

0.928 to 1.028

Hospital
admissions

-0.300

1.371

0.242

0.741

0.448 to 1.224

Domiciliary
Oxygen

34.201

0.056

0.997

-

-

GSES-12= General Self-Efficacy Scale-12.

Table 6.11 Logistic regression predicting decision for response in Chronic Respiratory
Disease Questionnaire (self-reported) dyspnoea domain from health related quality of life,
and anxiety for exercise training and education group
Predictor

B

Wald X2

P

Exp(B)

95% CI for
Exp(B)

CRQ-SR
Dyspnoea

-0.095

2.897

0.089

0.910

0.816 to 1.014

CRQ-SR
Fatigue

0.044

0.382

0.537

1.045

0.908 to 1.204

CRQ-SR
Emotion

-0.068

1.875

0.171

0.935

0.848 to 1.030

HADS Anxiety

-0.012

0.010

0.922

0.988

0.774 to 1.261

CRQ-SR = Chronic Respiratory Questionnaire (self reported), HADS=Hospital anxiety and depression scale.

For the CRQ-SR fatigue domain, people with a lower baseline CRQ-SR fatigue
domain score were more likely to have a clinically meaningful response following
education and exercise pulmonary rehabilitation (Table 6.12). The Omnibus Tests of
Model Coefficients was significant (X2(5)=28.436, n=113, p=0.000) and the Hosmer and
Lemeshow Test was not significant (X2(8)=2.060, n=113, p=0.979), indicating a good fit
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to the data. The logistic regression analysis model was able to accurately classify 65% of
those who responded and 73% of those who did not, with an overall correct percentage of
69%.

Table 6.12 Logistic regression predicting decision for response in Chronic Respiratory
Disease Questionnaire (self-reported) fatigue domain from health related quality of life
and gender for exercise training and education group
Predictor

B

Wald X2

P

Exp(B)

95% CI for
Exp(B)

CRQ-SR
Dyspnoea

-0.019

0.164

0.685

0.981

0.895 to 1.075

CRQ-SR
Fatigue

-0.275

16.121

0.000

0.759

0.664 to 0.869

CRQ-SR
Emotion

0.025

0.360

0.548

1.025

0.945 to 1.113

CRQ-SR
Mastery

0.080

1.532

0.216

1.084

0.954 to 1.231

Gender

0.141

0.091

0.764

1.152

0.459 to 2.893

CRQ-SR = Chronic Respiratory Questionnaire (self reported).

For the CRQ-SR emotion domain, lower baseline CRQ-SR emotion was the only
significant predictor of a clinically meaningful change with the ET+ED intervention
group (Table 6.13). The model was a good fit with the Omnibus Tests of Model
Coefficients for the binary logistic regression analysis being significant (X2(7)=21.931,
n=73, p=0.003) and the Hosmer and Lemeshow Test being not significant (X2(8)=6.954,
n=73, p=0.542). The model was able to accurately classify 63% of those who responded
and 89% of those who did not, with an overall correct percentage of 80%.
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Table 6.13 Logistic regression predicting decision for response in Chronic Respiratory
Disease Questionnaire (self-reported) emotion domain from health related quality of life,
functional capacity, anxiety and depression for exercise training and education group
Predictor

B

Wald X2

P

Exp(B)

95% CI for
Exp(B)

CRQ-SR
Dyspnoea

0.005

0.005

0.943

1.005

0.878 to 1.150

CRQ-SR
Emotion

-0.220

8.309

0.004

0.803

0.691 to 0.932

CRQ-SR
Mastery

0.21

0.052

0.819

1.022

0.850 to 1.227

AQoL Utility

3.267

2.403

0.121

26.233

0.422 to 1632.1

GST

0.063

3.842

0.050

1.064

1.000 to 1.134

HADS
Anxiety

-0.138

0.926

0.336

0.871

0.657 to 1.154

HADS
Depression

0.071

0.335

0.563

1.074

0.844 to 1.366

CRQ-SR = Chronic Respiratory Questionnaire (self reported), AQoL=Assessment of Quality of Life questionnaire, GST=Grocery
shelving task, HADS=Hospital Anxiety and Depression Scale.

For the CRQ-SR mastery domain, lower baseline CRQ-SR mastery domain score
and higher AQoL Utility score were the two significant predictors for a clinical
meaningful change following education and exercise pulmonary rehabilitation (Table
6.14). The Omnibus Tests of Model Coefficients for the binary logistic regression
analysis was significant (X2(9)=24.707, n= 75, p=0.003) and the Hosmer and Lemeshow
Test was not significant (X2(7)=6.035, n= 75, p=0.536), indicating a good fit to the model.
The model was able to accurately classify 65% of those who responded and 76% of those
who did not, with an overall correct percentage of 71%.
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Table 6.14 Logistic regression predicting decision for response in Chronic Respiratory
Disease Questionnaire (self-reported) mastery domain from health related quality of life,
level of education and anxiety for exercise training and education group
Predictor

B

Wald X2

P

Exp(B)

95% CI for Exp(B)

CRQ-SR
Dyspnoea

-0.053

0.687

0.407

0.949

0.837 to 1.075

CRQ-SR
Emotion

0.001

0.000

0.991

1.001

0.885 to 1.132

CRQ-SR
Mastery

-0.180

4.164

0.041

0.835

0.703 to 0.993

AQoL Total

0.179

2.145

0.143

0.941

0.941 to 1.519

AQoL Utility

7.253

4.687

0.030

1412

1.987 to 1,004,412

Level of
education

.

0.819
.

0.845
.

1.196
.

-0.614

0.304

0.582

0.541

0.061 to 4.799

-0.100

0.127

0.929

0.905

0.101 to 8.113

Level of
education (3) –
university

38.862

0.000

1.000

7.546E16

0.000

HADS Anxiety

0.050

0.127

0.722

1.051

0.799 to 1.384

Level of
education secondary
Level of
education (2) –
diploma/trade

.

CRQ-SR = Chronic Respiratory Questionnaire (self reported), AQoL=Assessment of Quality of Life questionnaire, GST=Grocery
shelving task, HADS=Hospital Anxiety and Depression Scale.

The model had an inability to compute a valid odds ratio (Exp(B)) with 95% CI
for the final category of level of education as there were only 7 participants who had
previous University education in this category. There were no non-responders who had
University education. A second logistic regression model that excluded prior level of
education from the predictors was executed. This analysis again resulted in the baseline
CRQ-SR mastery domain score and the AQoL utility score being significant predictors,
while all other variables were not. This second model did not change the result for this
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data. However, conclusions about whether education level is a predictor of clinically
meaningful response in CRQ-SR mastery cannot be made from this sample.

6.7

Results: Participant characteristics predicting success in exercise training
alone model of pulmonary rehabilitation
This section describes the results of the binary logistic regression analyses

examining predictors of response in primary outcome measures for the ET intervention
group. Each analysis was conducted using the variables outlined in Table 6.9 (section
6.5.3).

People with COPD in the ET intervention group with a higher GSES-12 score at
baseline were more likely to have a clinically meaningful response in 6MWD (Table
6.15). The Omnibus Tests of Model Coefficients for the binary logistic regression
analysis was significant (X2(1)=6.573, n=81, p=0.010) and the Hosmer and Lemeshow
Test was not significant (X2(8)=12.255, n=81, p=0.140) indicating good fit. The model
was able to accurately classify 80% of those who responded, and 37% of those who did
not, with an overall correct percentage of 62%.

Table 6.15 Logistic regression predicting decision for response in six minute walk
distance from general self-efficacy for exercise training group
Predictor

B

Wald X2

P

Exp(B)

95% CI for
Exp(B)

GSES-12

0.070

5.890

0.015

1.072

1.014 to 1.135

GSES-12=General Self-Efficacy Scale-12.
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People with lower CRQ-SR dyspnoea domain scores at baseline were more
likely to have a clinically meaningful change in CRQ-SR dyspnoea following the ET
intervention (Table 6.16). Baseline CRQ-SR dyspnoea domain score was the only
significant predictor of a clinically meaningful change in CRQ-SR dyspnoea for the ET
intervention group. The Omnibus Tests of Model Coefficients for the binary logistic
regression analysis was significant (X2(8)=21.685, n=84, p=0.006) and the Hosmer and
Lemeshow Test was not significant (X2(8)=10.115, n=84, p=0.257) indicating a good fit.
The model was able to accurately classify 76% of those who responded, and 78% of those
who did not, with an overall correct percentage of 77%.
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Table 6.16 Logistic regression predicting decision for response in Chronic Respiratory
Disease Questionnaire (self-reported) dyspnoea domain from health related quality of life,
exercise capacity and pulmonary function for the exercise training group
Predictor

B

Wald X2

P

Exp(B)

95% CI for
Exp(B)

CRQ-SR
Dyspnoea

-0.359

6.940

0.008

0.698

0.535 to 0.912

6MWD

0.008

2.385

0.123

1.008

0.998 to 1.017

FEV1

-2.090

2.473

0.116

0.124

0.009 to 1.201

FEV1%
predicted

0.088

3.208

0.073

1.092

0.992 to 1.201

FEV1/FVC

-0.428

0.014

0.907

0.652

0.001 to 836.598

Level of
education

.

4.564
.

0.207
.

.

.

Level of
education secondary

-0.519
.
.

0.249
.
.

0.618
.
.

0.595
.
.

0.077 to 4.571
.
.

Level of
education (2) –
diploma/trade

1.673
.
.

1.926
.
.

0.165
.
.

5.328
.
.

0.502 to 56.582
.
.

Level of
education (3) university

0.466

0.062

0.804

1.594

0.040 to 63.595

CRQ-SR=Chronic Respiratory Questionnaire (self reported), 6MWD=Six minute walk distance, FEV1=forced expiratory volume in
one second, FVC=force vital capacity.

People with COPD who had lower baseline CRQ-SR fatigue domain scores and
higher annual household income were more likely to have a clinically meaningful change
in CRQ-SR fatigue domain following ET intervention (Table 6.17). The Omnibus Tests
of Model Coefficients for the binary logistic regression analysis was significant
(X2(5)=18.465, n=53, p=0.002) and the Hosmer and Lemeshow Test was not significant
(X2(8)=7.016, n=53, p=0.535) indicating good fit. The model was able to accurately
classify 88% of those who responded, and 63% of those who did not, with an overall
correct percentage of 79%.
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Table 6.17 Logistic regression predicting decision for response in Chronic Respiratory
Disease Questionnaire (self-reported) fatigue domain from health related quality of life
and household income for exercise training group
Predictor

Wald X2

P

Exp(B)

95% CI for
Exp(B)

4.522

0.033

0.816

0.582 to 0.893

0.181

0.671

1.033

1.034 to 1.573

9.868

0.021

3.783
.

8.554
.

0.003
.

43.935
.

3.5 to 554.2
.

2.207
.

2.915
.

0.088
.

9.089
.

0.721 to 114.5
.

3.070

3.759

0.053

21.532

0.967 to 479.5

B

CRQ-SR
Fatigue

-0.203

CRQ-SR
Mastery

0.033

Household
income
$10,001$25,000
$25,001$50,000

0.978 to 1.077

<$50,000
CRQ-SR=Chronic Respiratory Questionnaire (self reported).

For the CRQ-SR emotion domain there were no statistically significant
predictors identified for those who completed the exercise training based pulmonary
rehabilitation (Table 6.18). The first analysis containing all the independent variables
identified from significant differences between responders and non-responders and
correlations of baseline characteristics and change in CRQ-SR emotion domain was not
of a good fit for the data. The Omnibus Tests of Model Coefficients was significant
(X2(6)=17.728, n=85, p=0.007). As domiciliary oxygen therapy had a very small sample
size, it was removed from the model. A second logistic regression analysis was then
conducted with the predictor variables of CRQ-SR emotion domain, CRQ-SR mastery
domain, 6MWD and FEV1. This second model also did not find any significant
predictors for a clinically meaningful change in CRQ-SR emotion domain score for
participants following the ET intervention (Table 6.18). The model did however have a
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good fit, with the Omnibus Tests of Model Coefficients being significant (X2(4)=15.918,
n=85, p=0.003), and the Hosmer and Lemeshow Test not significant (X2(7)=4.175, n=85,
p=0.759). This model was able to accurately classify only 51% of those who responded,
and 82% of those who did not, with an overall correct percentage of 69%.

Table 6.18 Logistic regression predicting decision for response in Chronic Respiratory
Disease Questionnaire (self-reported) emotion domain from health related quality of life,
exercise capacity and pulmonary function for exercise training group
Predictor

B

Wald X2

p

Exp(B)

95% CI for
Exp(B)

CRQ-SR
Emotion

-0.087

3.697

0.055

0.917

0.839 to 1.002

CRQ-SR
Mastery

-0.049

0.496

0.481

0.953

0.832 to 1.090

6MWD

0.002

0.764

0.382

1.002

0.997 to 1.008

FEV1

0.839

3.247

0.072

2.315

0.929 to 5.767

CRQ-SR=Chronic Respiratory Questionnaire (self reported), 6MWD=Six minute walk distance, FEV1=forced expiratory volume in
one second.

Lower baseline CRQ-SR mastery domain scores were a significant predictor for
a clinically meaningful change in CRQ-SR mastery for participants who completed the
ET intervention (Table 6.19). The Omnibus Tests of Model Coefficients for the binary
logistic regression analysis was significant (X2(1)=9.657, n=53, p=0.002) and the Hosmer
and Lemeshow Test was not significant (X2(7)=12.439, n=53, p=0.087). The model was
able to accurately classify 72% of those who responded, and 55% of those who did not,
with an overall correct percentage of 65%.
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Table 6.19 Logistic regression predicting decision for response in Chronic Respiratory
Disease Questionnaire (self-reported) mastery domain from health related quality of life
for exercise training group
Predictor

CRQ-SR
Mastery

B

-0.146

Wald X2

P

Exp(B)

95% CI for
Exp(B)

8.450

0.004

0.865

0.784 to 0.954

CRQ-SR=Chronic Respiratory Questionnaire (self reported).

6.8

Results: Summary of predictors of response for each model of pulmonary
rehabilitation
The variables deemed to be significant predictors of response in primary

outcome for each intervention varied across the different outcomes and between the
different interventions. Table 6.20 summarises the variables that were significant
predictors for a clinically meaningful response in each primary outcome measure in each
intervention. No clear baseline characteristic(s) existed that predicted the likelihood of a
clinically meaningful response following either intervention.
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Table 6.20 Baseline characteristics identified in logistic regression analysis as significant
predictors of response in each primary outcome
ET+ED Intervention

ET Intervention

6MWD Response

● Nil

●

CRQ-SR Dyspnoea Response

● Nil

●

CRQ-SR Fatigue Response

●

Lower CRQ-SR Fatigue
score

● Lower

● Higher

● Higher socioeconomic
status

Lower CRQ-SR dyspnoea
score

CRQ-SR Mastery

score
CRQ-SR Emotion Response

Lower CRQ-SR Emotion
score

●

●

CRQ-SR Mastery Response

Higher GSES-12

CRQ-SR Fatigue

score

●

Nil

Lower GST time

● Lower

CRQ-SR Mastery

score
● Higher

● Lower CRQ-SR Mastery
score

AQoL Utility

score
6MWD=Six minute walk distance, GSES-12=General Self-Efficacy Scale-12, CRQ-SR=Chronic Respiratory Questionnaire (self
reported), AQoL=Assessment of Quality of Life questionnaire.

6.9

Discussion of predictors of success for the two models of pulmonary
rehabilitation
The secondary analysis of predictors of success did not identify any key baseline

characteristics that could be used to identify people with COPD who may be more likely
to respond to a pulmonary rehabilitation model that contains education than to a model
that does not. The predictors that were identified varied between the clinical outcomes.
More importantly, the predictors identified were not consistently obvious for one model
of pulmonary rehabilitation more than the other. This suggests that there is no preference
for which pulmonary rehabilitation model a person with COPD should complete. It
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strengthens the conclusion that exercise training based pulmonary rehabilitation should be
considered for people with COPD when an education component cannot be offered.

6.9.1

Predictors of response for pulmonary rehabilitation including education

For the 6MWD, there were no significant predictors of a clinically meaningful
improvement following education and exercise pulmonary rehabilitation. This is
consistent with the trial completed by Garrod et al. (2006) examining predictors of
success following a similar pulmonary rehabilitation model. Unfortunately, Garrod et al.
(2006) did not clarify the number of baseline characteristics that were entered as
independent variables in their logistic regression analysis. It is not possible to determine
whether they had sufficient power to detect significant predictors of success from only 51
participants that were included in their binary logistic regression analysis. The present
trial also had a relatively low sample size, particularly in looking at the predictive value
of anxiety and depression. Therefore, it is not possible to state with certainty that there
are no predictors of response in 6MWD for pulmonary rehabilitation including education.

Garrod et al. (2006) did however find similar significant correlations between
change in 6MWD and baseline measures as the trial presented in this thesis. Both Garrod
et al. (2006) and the current trial found (i) lower baseline 6MWD, (ii) lower blood
oxygenation, and (iii) lower baseline self-efficacy were significantly correlated with
changes in 6MWD. Considering the potential for both trials to have insufficient power to
detect predictors of success, these results should serve to prompt further trials with
substantially larger sample sizes examining baseline functional exercise capacity, selfefficacy, and oxygenation as specific predictors for a clinically meaningful response.
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For CRQ-SR dyspnoea domain, again there were no significant predictors of
success for the education and exercise intervention group. This is also comparable to the
findings of Garrod et al. (2006) where there were no significant predictors of success for a
clinically meaningful change in SGRQ.

In contrast, for the three other domains of the CRQ-SR, baseline characteristics
were identified as significant predictors of success within a binary logistic regression
analysis. These results were not consistent with those of Garrod et al. (2006), however,
the trial by Garrod et al. (2006) did not look at individual domains of the SGRQ. There
are three domains of the SGRQ: (i) symptoms (frequency and severity), (ii) activity, and
(iii) impact (social functioning and psychological disturbances) (Jones, et al., 1991).
Examination of baseline characteristics for prediction of response in health related quality
of life using a total questionnaire score may not result in identification of predictors, since
different characteristics may be predicting different aspects of health related quality of
life. Analysis of the different domains of health related quality of life, as completed in
the trial presented in this thesis, is therefore likely to represent a more sensitive analysis.

In the present trial it was found for each of the fatigue, emotion and mastery
domains of the CRQ-SR, baseline scores for the corresponding CRQ-SR domain were a
significant predictor. The first possible explanation for this result relates to the
phenomenon of regression to the mean. That is, people who have a lower score at
baseline are more likely to have an increase in score towards the mean and “respond”
with a clinically meaningful change (Herbert, et al., 2011). The second possible
explanation relates to fact that people often complete pulmonary rehabilitation soon after
an acute exacerbation of COPD as per recommendations in clinical practice guidelines
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(Abramson, et al., 2006; GOLD Executive Committee, 2013; McKenzie, et al., 2011). An
acute exacerbation is where the person is likely to feel unwell, and has been found to
result in a decline in health related quality of life (Seemungal et al., 1998). Any change
following pulmonary rehabilitation may relate to improvements that occur as a participant
naturally recovers from their acute exacerbation or as medical management stabilises
disease. This trial did not examine timing of referral and/or commencement of
pulmonary rehabilitation relative to occurrences of acute exacerbations. Therefore this
explanation cannot be confirmed. And finally, it could indeed be that people with lower
levels of quality of life are more likely to improve following pulmonary rehabilitation
with a combination of disease specific self-management education and exercise training.
Further investigation into the predictive value of baseline health related quality of life for
clinically meaningful response following pulmonary rehabilitation is needed before
clinical application of patient screening could be considered.

6.9.2

Predictors of response for exercise alone model of pulmonary
rehabilitation

As with the ET+ED group, lower baseline CRQ-SR scores predicted response in
the corresponding CRQ-SR dyspnoea, fatigue and mastery domains in the ET group. In
addition general self-efficacy predicted 6MWD response, and higher household income
predicted CRQ-SR fatigue domain response.

As previously discussed for the ET+ED training predictors, the lower baseline
CRQ-SR domain score predicting clinically meaningful change in CRQ-SR domain
scores following exercise training pulmonary rehabilitation may be related to the
phenomenon of regression to the mean or a recent acute exacerbation of COPD. It may
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also indicate that people with poorer health related quality of life are more likely to have a
clinically meaningful improvement in quality of life following the program. Since lower
baseline CRQ-SR domain scores were found to be predictors for change in CRQ-SR for
both models of pulmonary rehabilitation, this highlights a need for more in depth
examination of the measurement properties of the CRQ-SR and health related quality of
life as a predictor for clinically meaningful change following pulmonary rehabilitation.

A possible explanation for higher levels of self-efficacy measured by the GSES
predicting a clinically meaningful response in 6MWD for participants who completed the
exercise training alone model is that participants who have more self confidence to
change behaviour may be more likely to exercise at the required intensity, frequency and
duration for adaptive changes in exercise capacity. Self-efficacy is the perception that
one has control over their behaviour, and in the health context this refers to health habits
(Bandura, 2004). These beliefs of personal efficacy play a central role in personal change
and adapting new health habits. Unless people believe they can produce desired effects
by their actions, they have little incentive to act or to persevere when faced with
difficulties (Bandura, 2004). Attending the twice weekly supervised exercise sessions
would not be considered to provide sufficient intensity, duration or frequency to elicit
adaptation and improve exercise capacity without the implementation of a home exercise
routine in addition to these sessions (Alison, et al., 2009; Nici, et al., 2006; Ries, et al.,
2007; Zainuldin, et al., 2011). Self-efficacy may have influenced whether a person
implemented a home exercise routine, thereby influencing adaptive changes in exercise
capacity. Indeed in an early trial examining self-efficacy and implementation of walking
programs at home for people with COPD, self-efficacy expectations mediated home
exercise compliance (Kaplan, Atkins, & Reinsch, 1984). Further research into self-
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efficacy, compliance with home exercise programs in pulmonary rehabilitation and
clinically meaningful change on completion of exercise training based pulmonary
rehabilitation would be justified.

The results from this trial are not able to be directly compared with the trial by
Troosters et al. (2001) since these authors only measured impairment based outcomes
such as muscle strength, omitting self-efficacy, quality of life, anxiety and depression
from the data collected. Furthermore, the trial presented in this thesis did not measure
specific muscle strength for comparison. The results of both trials should therefore be
considered together, and suggest that higher self-efficacy and lower muscle strength may
be predictors of a clinically meaningful response in exercise capacity for people with
COPD who complete an exercise based pulmonary rehabilitation. Further research with
large sample sizes collecting data on both outcomes would be justified to confirm this.

6.9.3

Comparison of predictors between the two models of pulmonary rehabilitation
Based on the current data, there is equivalent potential for a successful outcome

following pulmonary rehabilitation with or without education, regardless of baseline
characteristics. No specific baseline variable was consistently identified as a significant
predictor for benefit from either model of pulmonary rehabilitation.

However, the data do suggest that lower self-efficacy may be associated with
greater response in 6MWD when pulmonary rehabilitation contains education, and higher
levels of self-efficacy may be a predictor of response in 6MWD for exercise training
alone. These results are supported by the research of Garrod et al. (2006) who also found
lower self-efficacy was associated with greater change in 6MWD following pulmonary
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rehabilitation that included an education component. These findings were not statistically
significant and further research is required before clinical screening could be
implemented.

6.9.4

Limitations of the secondary analysis of predictors of success
The primary limitation of each analysis of predictors of success was that the

sample size was insufficient for an analysis that included all baseline variables. Sample
size calculation for logistic regression is complex, but based on the work by Peduzzi,
Concato, Kemper, Holford & Feinstein (1996), sample size should have at least 10 cases
for each independent variable. That is, the minimum number of cases needs to be 10
times the number of independent variables entered into the model divided by the
proportion of the smallest negative or positive. In this trial, the smallest proportion was
the ET+ED group non-responders in 6MWD with 38% of the sample being in this
category. Therefore, to examine all the baseline characteristics measured in the present
trial (n=22) a total of 578 participants was required in each intervention group. This is a
limitation of the secondary analysis. Future research examining predictors of success for
pulmonary rehabilitation requires large sample sizes to have sufficient power to detect
significant predictors from a larger array of potential independent baseline variables.

Another limitation of the secondary analysis of predictors of success was the low
proportion of people with anxiety and/or depression in this particular sample compared
with the incidence of anxiety and depression that has been reported for the COPD
population (Janssen, et al., 2010; Solano, et al., 2006). Higher baseline HADS-A was
significantly associated with change in CRQ-SR dyspnoea and mastery domain scores for
participants in the pulmonary rehabilitation model that included education. There was
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also a significantly higher mean HAD-A and HAD-D score for the CRQ-SR emotion
responders than the CRQ-SR emotion non-responders in the ET + ED group. Despite
these associations, anxiety and depression were not significant predictors for response in
these CRQ-SR domains. With a larger sample of people with COPD and anxious or
depressive states, the logistic regression analysis may have had sufficient power to detect
these as predictors of clinically meaningful change in health related quality of life.
Further research into the predictive value of anxiety and depression on response to
pulmonary rehabilitation with and without education would be justified.

6.10 Conclusion of predictors of success analysis
The secondary analysis of predictors of success did not clearly identify any
significant baseline characteristics that could be used to identify people with COPD who
may be more likely to respond to the education component of a pulmonary rehabilitation
model compared to pulmonary rehabilitation without education. This finding further
strengthens the conclusion that pulmonary rehabilitation based on supervised exercise
training results in comparable improvements in health outcomes to pulmonary
rehabilitation that includes an education component for people with COPD.
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7

CHAPTER SEVEN: CLINICAL IMPLICATIONS AND
CONCLUSIONS

This chapter outlines the clinical implications of the results of this thesis and
gives guidance for implementation of pulmonary rehabilitation in clinical practice. It
discusses future directions for research in facilitation of behaviour change and education
for people with COPD. Finally, it will draw conclusions from the results presented from
the randomised controlled trial reported in this thesis.

7.1

Clinical implications and recommendations
7.1.1

Clinical implications: increasing access to pulmonary rehabilitation for
people with COPD.

The clinical implications of the present trial are significant when considering that
access to pulmonary rehabilitation programs for people with COPD is limited worldwide.
In an audit of 239 respiratory units in the United Kingdom in 2008, 10% of the centres
did not have any access to pulmonary rehabilitation and a further 32% could not provide
access for all patients with COPD (Mallia et al., 2008). In Australia, no formal audit of
this type has been published in a peer reviewed journal. However, Lung Foundation
Australia estimates that only 1% of people with COPD in Australia who could benefit
from pulmonary rehabilitation actually have access to it (The Australian Lung
Foundation, 2008). Lung Foundation Australia also report that many of the programs are
limited to urban and larger regional centres (The Australian Lung Foundation, 2008).
Figures on available service provision are likely to be even lower for developing
countries, which do not have the health infrastructure of developed countries (Gothi &
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Joshi, 2011; Landry, Hamdan, Al Mazeedi, & Brooks, 2008). To increase worldwide
access to pulmonary rehabilitation for people with COPD, it is essential that low resource
models are developed (Gothi & Joshi, 2011).

In addition, the incidence of COPD is increasing worldwide as populations age
and the number of people requiring pulmonary rehabilitation is likely to increase with
these population demographic changes (American Thoracic Society/European Respiratory
Society, 2004; Australian Institute of Health and Welfare, 2010; Lopez, et al., 2006).
This may lead to added pressure to enrol more people with COPD into available
pulmonary rehabilitation programs, further highlighting the need to establish more low
resource models.

A health workforce shortage is also occurring, with a lack of access to specialist
medical, nursing and allied health professionals becoming more evident, particularly in
regional and rural areas (National Health Workforce Taskforce, 2009; The National
Advisory Committee on Rural Health and Human Services, 2009). This is likely to
negatively impact on the already limited availability of pulmonary rehabilitation for
people with COPD. A pulmonary rehabilitation model of education and exercise requires
significantly more human resources than a supervised exercise training alone model. Ten
different health professional disciplines were involved in the education program described
in this thesis compared to only two different disciplines for conducting the exercise
training component. A broad base of skilled staff is required to offer a multidisciplinary
pulmonary rehabilitation program that includes educational activities. A lack of access to
these human resources may limit availability of programs in certain locations worldwide.
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The results from this trial suggest a supervised exercise training based
pulmonary rehabilitation program should be readily implemented where a comprehensive
model that includes multidisciplinary education cannot be offered. The present trial has
demonstrated that a pulmonary rehabilitation model including exercise and disease
specific group education does not result in any additional health benefits to pulmonary
rehabilitation without the education component. Exercise training based pulmonary
rehabilitation could be established in locations which currently do not offer any
pulmonary rehabilitation due to insufficient human resources to conduct multidisciplinary
educational activities. This is of particular importance for regional and remote locations
where, as previously stated, access to specialist health care staff is a challenge for health
service providers (National Health Workforce Taskforce, 2009). By increasing the
available locations of pulmonary rehabilitation through establishment of exercise training
alone pulmonary rehabilitation programs, it is likely there would be increased access to an
essential intervention for people with COPD.

An increase in program availability through establishment of exercise training
based pulmonary rehabilitation may then lead to a decrease in waiting times for
pulmonary rehabilitation through increased service provision. In 2007 the then Australian
Lung Foundation surveyed 137 pulmonary rehabilitation program coordinators and found
that on average 13.5 people were on a waiting list for pulmonary rehabilitation at any
given time. The then Australian Lung Foundation (2007) also reported that the mean wait
to commence pulmonary rehabilitation program was 5.9 weeks. Waiting times for
pulmonary rehabilitation in Canada have been reported to be even greater with a mean of
14 (SD 12) people on program waiting lists, waiting a mean of 11 (SD 9) weeks (Brooks,
et al., 2007). Waiting times for pulmonary rehabilitation are a significant concern, and
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potentially indicate that the number of available programs is insufficient to meet the
demand for service. Establishing exercise training based pulmonary rehabilitation at
locations that would otherwise not be able to offer a more comprehensive pulmonary
rehabilitation with educational activities may lead to an increased number of programs
and thereby aid in decreasing waiting lists and waiting times. Considering the significant
improvements in health outcomes observed with either model of pulmonary rehabilitation
examined in the present trial and previous literature on pulmonary rehabilitation (Lacasse,
et al., 2009), all strategies to increase access for people with COPD should be considered.

7.1.2

Clinical implications: targeting education

At present, firm conclusions regarding targeting a sub group of people with
COPD who may benefit from the education component of pulmonary rehabilitation
cannot be drawn. Neither this trial, nor any other published literature (Garrod, et al.,
2006), have been sufficiently powered to identify baseline characteristics that may predict
a clinically meaningful response in exercise capacity or health related quality of life with
pulmonary rehabilitation. Correlations indicate that (i) worse health related quality of
life, (ii) lower self-efficacy, and (iii) poorer psychological state at baseline are associated
with greater change, but these characteristics have not been found to be significant
predictors in logistic regression analyses. Presently, people with COPD should be
referred to pulmonary rehabilitation regardless of personal situation, and no preference to
which model of pulmonary rehabilitation they complete should be given.

7.1.3 Cost versus benefit
Consideration of a clinically worthwhile treatment effect not only considers the
size and direction of the effect, but also the costs of treatment to the individual, the health
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care provider and society as a whole. Cost is not limited to financial expenditure, but also
any inconvenience, discomfort and side effects experienced by the person engaging in the
intervention. For a treatment to be worthwhile, its positive effects must exceed these
costs.

Formal cost benefit analyses have demonstrated positive financial savings with
the implementation of pulmonary rehabilitation (Golmohammadi, Jacobs, & Sin, 2004;
Griffiths, Phillips, Davies, Burr, & Campbell, 2001). The financial benefits are
strengthened by the demonstrated improvements in exercise capacity and quality of life
(Lacasse, et al., 2009). Many of these trials though examined a model of pulmonary
rehabilitation that included both exercise training and education. These conclusions are
therefore in relation to a more comprehensive pulmonary rehabilitation program, which is
likely to require greater resources than an exercise training based model of pulmonary
rehabilitation which does not include multidisciplinary education.

A formal cost benefit analysis comparing the education and exercise pulmonary
rehabilitation model with the exercise training based model was outside the scope of this
thesis. Informally though, cost differences between the models relate to the addition of
the disease specific group education alone since both intervention groups were
comparable in all other respects. The financial costs associated with the 45 minute
education sessions were focussed around use of infrastructure and human resources.
Specifically, use of the gymnasium with lighting and heating or cooling, the printing of
educational materials and staffing costs to employ a health professional twice a week for
one hour. For the participants, the education sessions meant they were obliged to remain
at the health care site for additional time. Financially this may have resulted in further
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transportation costs, and possibly loss of income for those who were still in paid
employment. Further time spent at a health care facility also takes away time available
for other activities of daily living, increasing the burden of attendance for participants.

A formal cost utility analysis was also not conducted since the difference
between the groups on AQoL utility score was not clinically or statistically significant
across time. There was only a small tendency in favour of the ET group. In determining
QALYs and a cost utility analysis, the results from the present trial would indicate no
significant difference between the groups and would also be in favour of the exercise
training based model. A cost utility analysis would strengthen the conclusion that the
addition of disease specific education to exercise training in pulmonary rehabilitation
does not result in greater improvements than an exercise training based model.

The current results do suggest that there may be a difference in perceived benefit
of attendance. There was a significantly greater proportion of participants in the
education group who attended the immediate post intervention and 6 month follow-up
assessments. Those attending the post intervention follow-up assessments attended
significantly more sessions than those not attending follow-up assessments. This trial did
not examine why participants did or did not attend assessments or rehabilitation sessions,
therefore firm conclusions as to why this occurred cannot be made. However, perception
of benefit is one of the cited reasons for poor attendance at pulmonary rehabilitation
(Keating, Lee, & Holland, 2011a). Patient satisfaction with primary care health services
has been associated with greater health education provision (Robbins et al., 1993;
Schauffler, Rodriguez, & Milstein, 1996). It may be that the participants who received
the education perceived the benefits of the program to be greater than the costs, and
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therefore more readily completed the program. Further research into the components of
pulmonary rehabilitation that participants perceive to be beneficial and ways to increase
adherence with pulmonary rehabilitation are required.

Nonetheless, the trial presented in this thesis has demonstrated equivalent health
benefits are attainable with a less costly exercise training based model of pulmonary
rehabilitation for a broad sample of people with COPD. The present trial has not clearly
demonstrated a justification for using the additional resources required to provide this
particular model of disease specific group education within a pulmonary rehabilitation
program, in addition to supervised exercise training. However, further research is needed
to determine whether the addition of education to exercise training in pulmonary
rehabilitation increases perception of benefits of the program and improves completion
rates. Presently, an exercise training based pulmonary rehabilitation model may be
considered for people with COPD, and this conclusion is of particular importance where
resources are limited.

7.2

Suggestions for further research
An ideal model of pulmonary rehabilitation for facilitating engagement in

behaviour change and self-management for people with COPD has not yet been clearly
established. The trial presented in this thesis demonstrated significant improvements in
the primary outcomes of exercise capacity and health related quality of life following
pulmonary rehabilitation with and without educational activities. However, not all
outcomes demonstrated significant improvement. In addition, this trial had a drop-out
rate that was comparable to poor adherence observed in clinical practice (Keating, et al.,
2011b). Therefore, it is likely the best pulmonary rehabilitation model has not yet been
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determined and further research examining other models of education and facilitation of
behaviour change within pulmonary rehabilitation would be justified.

Future trials should consider examining education that is based around the
participants’ learning needs, rather than a pre-determined sequence of educational topics.
For people with COPD, this may include the use of learning needs questionnaires such as
the LINQ and targeted educational activities around questionnaire answers (Hyland,
Jones, & Hanney, 2006; Wakabayashi, et al., 2011). A learning needs focussed education
model may be more conducive to an individual or very small group model. To date no
direct comparison of outcomes between group and individual education formats has been
conducted in a randomised controlled trial. Considering individual education requires far
greater resources, future trials need to consider comparing the two formats before clinical
implementation can be recommended.

Future research into self-management education and facilitating change of health
behaviours should consider progression of the learning experience and the time a
participant requires to change each health behaviour. A greater proportion of participants
in the exercise training based pulmonary rehabilitation model implemented an appropriate
home exercise routine and healthy behaviour change following pulmonary rehabilitation.
These participants were primarily focussed on the healthy behaviour of exercise at home.
Unlike participants in the education group, the exercise training participants were not
formally encouraged to change multiple health behaviours simultaneously such as diet,
medication routines, or self-monitoring of health and lung status. The present trial did not
examine how many action plans were made by participants, or exactly how many
behaviours were successfully changed by each participant. It only examined changes in
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key health outcomes. Therefore firm conclusions cannot be drawn. Nonetheless, future
research should consider examining whether a greater compliance with behaviour change
is achieved when only one health behaviour is focussed on until mastery of the change is
complete.

Following on from this, progression of learning may be influenced by cognitive
load for people with COPD. The cognitive load of educational activities within
pulmonary rehabilitation has not been investigated and may influence outcomes for
people with COPD. Particular consideration needs to be given to those of an older age,
and those with more severe COPD and/or chronic hypoxemia, since these attributes have
been significantly associated with cognitive function decline (Dodd, et al., 2010; Hung, et
al., 2009). Any future research trials on education and facilitation of behaviour change
for people with COPD need to evaluate the level of challenge of the educational activities
and determine whether the cognitive load is appropriate. Future research should consider
stratifying participants for age, disease severity and hypoxic state, and possibly design
different educational experiences for people of different levels of cognitive function.

Possible future models of pulmonary rehabilitation may also consider more
psychological interventions than traditional educational activities. A focus on strategies
of engagement in behaviour change such as individually tailored motivational
interviewing or cognitive behavioural therapy (CBT) may lead to greater improvements in
health outcomes (Effing et al., 2012). Cognitive behavioural therapy is a
psychotherapeutic approach that addresses emotions, behaviours, and cognitions through
a goal-oriented, systematic process. The aim of CBT is to change behaviour through
challenging an individual's way of thinking and the way that he/she reacts to certain
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habits or behaviours (Hayes, Villatte, Levin, & Hildebrandt, 2011; Longmore & Worrell,
2007). Coventry et al. (2008) completed a systematic review on CBT for people with
COPD compared with usual care. These authors concluded from four publications that
further research was needed into the effect of CBT on anxiety and depression since
sample sizes were small and the trials were pilot designs. Since this review, one further
randomised controlled trial examining CBT for anxiety and depression in people with
COPD has been published (Hynninena, Bjerkea, Pallesena, Bakkeb, & Nordhusa, 2010).
These authors found that CBT decreased anxiety and depression, but again the sample
size was small (n=25). Larger randomised controlled trials of psychological interventions
in combination with pulmonary rehabilitation for people with COPD would be justified.

Future research on education and facilitating behaviour change for people with
COPD should consider investigating the level of training of the health professional
facilitating the session. The present trial was pragmatic in design and therefore employed
clinicians who were experienced, but not experts in education and adult learning theory.
No randomised controlled trial has examined outcomes when education is facilitated by
experts compared to novice patient educators. Health professional communication and
rapport development has been associated with patient engagement and ability to recall
information (Bartlett et al., 1984; Zachariae et al., 2003), suggesting that interactions with
the educational facilitator may influence outcomes.

The present trial has reinforced the issue of peoples’ non-adherence with
pulmonary rehabilitation, with similar incompletion rates to those reported in other
literature (Garrod, et al., 2006; Keating, et al., 2011b; Lacasse, et al., 2009). These results
highlight the need for ongoing research into uptake and completion of pulmonary
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rehabilitation by people with COPD. Strategies to not only recruit people to attend
pulmonary rehabilitation, but also to complete the course of pulmonary rehabilitation
need to be explored further with reference to participants’ perceived balance between
burden of attendance to benefit of attendance. Indeed this trial found significantly more
people who completed the pulmonary rehabilitation model including education attended
the follow-up assessments than those not receiving education. Models of pulmonary
rehabilitation with activities other than just exercise training may lead to greater
perceived benefits and therefore better attendance rates and future research is required to
evaluate this.

The characteristics of people who did not complete the program and attend
follow-up were poorer pulmonary function, lower exercise capacity, greater dyspnoea,
and poorer quality of life. These are similar characteristics to those presented in previous
literature further strengthening conclusions that these may be key characteristics of people
who fail to complete pulmonary rehabilitation (Fischer, et al., 2009; Garrod, et al., 2006;
Sabit, et al., 2008). Future research on improving compliance with pulmonary
rehabilitation should focus on people with the above characteristics in the sample.

As previously stated, predictors of a clinically meaningful change in primary
health outcomes have not yet been clearly identified in this trial or previous trials (Garrod,
et al., 2006; Troosters, et al., 2001). However, the sample in the trial presented in this
thesis had a lower incidence of anxiety and/or depression than reported to be within the
COPD population. Future research into the value of psychological state as a predictor of
success at pulmonary rehabilitation is required. In addition, the present trial examined the
predictors of success as a secondary analysis that was underpowered for review of all
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potential baseline characteristics. Randomised controlled trials with large sample sizes
examining more potential baseline characteristics of participants as predictors of success
in the two different pulmonary rehabilitation models are needed before firm conclusions
can be made.

7.3

Conclusions
The randomised controlled trial conducted as part of this thesis has emphasised

that the key component to pulmonary rehabilitation is indeed the exercise training
intervention. The present trial did not demonstrate any significantly greater
improvements in important health outcomes with the addition of disease specific group
education to exercise training in pulmonary rehabilitation. Therefore, in the absence of a
multidisciplinary team available to provide educational activities in pulmonary
rehabilitation, a supervised exercise training based program should be considered for
people diagnosed with symptomatic COPD. Through establishment of exercise training
based pulmonary rehabilitation in clinical practice there may be capacity to increase
access to pulmonary rehabilitation for people with COPD. With the positive results
demonstrated in trials of pulmonary rehabilitation, increasing the number of people who
access pulmonary rehabilitation should lead to a decrease in the disease burden of COPD
for individuals and society on the whole.

This trial has further highlighted the need for ongoing investigation into
attendance rates at pulmonary rehabilitation. Exploration of strategies to increase
engagement in pulmonary rehabilitation for people with poor exercise capacity, more
severe disease, more dyspnoea and worse quality of life are needed. Perception of benefit
has been found to be a key reason for poor attendance (Keating, et al., 2011a). Indeed in
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the present trial, attendance at follow-up assessments was significantly greater in the
group receiving education. This suggests that perceived benefit may be greater when
there are additional activities to exercise training in pulmonary rehabilitation. Further
investigation of perception of benefit versus burden of attendance is warranted.

The ideal model of interaction for facilitating behaviour change and engagement
in healthy behaviour within a pulmonary rehabilitation program needs further exploration.
Trials comparing methods of facilitating behaviour change that is directed by the
participant and their learning needs rather than a pre-determined sequence of educational
topics are needed. Exploration of whether the cognitive load of a patient education
experience influences change in health behaviour and health outcomes is warranted.
Participants in such trials should be stratified for age, disease severity and blood
oxygenation levels since these have been found to be associated with cognitive function.
Future trials should also examine whether the level of training of education providers
moderates participant response. That is to say: should all health professionals involved in
patient education require formal post-graduate training in adult learning and facilitation of
behaviour change to maximise health outcomes? Finally, research into psychological
interventions to facilitate behaviour change such as (i) motivational interviewing and (ii)
cognitive behavioural therapy in combination with exercise training in pulmonary
rehabilitation, is needed to determine the best model of pulmonary rehabilitation for
people with COPD.

Since no specific predictors of success were identified in the trial presented in
this thesis, and no significant differences were observed between the groups it can be
concluded that exercise training based pulmonary rehabilitation is an effective option in
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the management of people with COPD regardless of an individual’s personal situation.
This thesis demonstrates that exercise training based pulmonary rehabilitation should be
offered to people with COPD where multidisciplinary staffing resources are limited and
access to pulmonary rehabilitation with education is not available.
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GLOSSARY OF TERMS

Aetiology:

the cause of a disease.

Airway caliber:

the internal diameter of an airway.

Alveoli:

an air sac at the terminal cavity of the lung where gas exchange between
air and blood takes place.

Anabolic steroid:

a compound derived from testosterone, or prepared synthetically, that
promotes general body growth.

Anthropometry:

the measurement of the human body as to height, weight and size of
component parts.

Anti-cholinergic:

an agent that competes with acetylcholine for its receptor sites and
results in inhibition of the transmission of parasymapthic nerve
impulses.

Asthma:

a respiratory disorder characterised by recurring episodes of
bronchoconstriction caused by inflammation of the airways and
bronchial muscle contraction.

Beta2 agonist:

a pharmacological agent that binds with adrenergic beta2 receptors and
mimics sympathetic nerve stimulation.

Biceps brachii:

the long fusiform muscle on the anterior aspect of the humerus that
flexes and supinates the elbow.

Bronchiectasis:

a respiratory disease that is characterised by irreversible dilation and
destruction of the bronchial walls with excess sputum production.

Bronchiole:

a small airway of the respiratory system extending from the bronchi to
the alveoli.

Bronchoconstriction:

a narrowing of the internal diameter of the large airways restricting
airflow to and from the lungs.

Bronchodilator:

a respiratory medication that reduces bronchial muscle contraction and
dilates the airways through stimulation of the sympathetic nervous
system or inhibition of the parasympathetic nervous system.
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Caloric intake:

energy intake into the human body.

Chronic bronchitis:

a respiratory disease with increased production of mucous in the bronchi
caused by in inflammation in the lung, resulting in a productive cough
for at least three months of the year for more than two consecutive years.

Cognitive:

pertaining to the mental processes of comprehension, judgement,
memory and reasoning.

Cor pulmonale:

failure of the right ventricle of the heart resulting from long-term high
blood pressure in the pulmonary arteries.

Cystic fibrosis:

an inherited autosomal-recessive disorder of the exocrine glands
resulting in secretion of thickened mucous, particularly in the pancreas
and respiratory system.

Dyspnoea:

the sensation of shortness of breath.

Emphysema:

a respiratory disease characterised by destruction of the alveolar walls
resulting in loss of elasticity and gaseous exchange in the lung.

Exudate:

the fluid portion that accumulates at a site of inflammation in the body.

Fibrosis:

the formation of scar tissue in organ tissue.

Forced expiratory
volume in one second
(FEV1):

the volume of air that can be forcefully exhaled from the lungs in the
first second from maximal inspiration.

Forced vital capacity
(FVC):

the total volume of air that can forcefully exhaled from the lungs from
maximal inspiration to maximal exhalation.

Gait aid:

a device used by a person to assist with walking.

Gastrocnemius:

the most superficial calf muscle in the posterior part of the leg. It works
to plantarflex the ankle.

Corticosteroids:

a steroid hormone that increases gluconeogenesis and exerts an antiinflammatory effect.
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Hamstring muscles:

the group of three muscles at the back of the thigh: biceps femoris,
semimembranosus, and semitendinosus. They work to flex the knee.

Hypercapnia:

greater than normal amounts of carbon dioxide dissolved in the blood.

Hypoxaemia:

less than normal amounts of oxygen dissolved in the blood.

Latissimus dorsi:

a large triangular muscle on the thoracic and lumbar regions of the back
that inserts into the humerus and acts on the shoulder to extend, adduct
and medially rotate the arm.

Lung carcinoma:

a cancerous growth occurring within the lung.

Meta-analysis:

a systematic method of analysing and combining results from multiple
independent trials evaluating the same intervention and outcome(s).

Morbidity:

an illness or an abnormal condition.

Mortality:

pertaining to death.

Osteoporosis:

a disorder characterised by a decrease in bone density and deterioration
of bone tissue.

Parenchymal:

pertaining to the functional tissues of an organ.

Pathophysiology:

the abnormal physiological processes within the body that result in the
signs and symptoms of disease.

Pectoral muscles:

the group of muscles on the anterior chest wall: pectoralis major and
pectoralis minor. They work to flex and abduct the arm.

Pectoralis major:

a large muscle of the upper anterior chest wall that acts on the shoulder
joint to flex and abduct the arm.

Prednisolone:

a glucocorticoid; a pharmacological agent that increases glucogenesis
and has an anti-inflammatory effect.

Proteinases:

an enzyme that splits protein molecules.
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Psychosocial:

pertaining to a combination of psychological and social.

Pulmonary fibrosis:

a condition characterised by the formation of scar tissue in the
connective tissue of the lung as a sequel to inflammation.

Pulmonary
hypertension:

a condition of abnormally high blood pressure within the pulmonary
arteries.

Pulmonary
rehabilitation:

a multidisciplinary program for people with chronic lung conditions that
aims to improve quality of life and decrease disease burden.

Pulse oximeter:

a device that measures the percentage of haemoglobin in arterial blood
carrying oxygen molecules.

Quadriceps femoris:

the large muscle of the anterior thigh that comprises the following four
muscles: (i) rectus femoris, (ii) vastus lateralis, (iii) vastus medialis, and
(iv) vastus intermedius. It works to extend the knee joint.

Pseudo-randomised:

a trial that uses a quasi-random allocation procedure for deciding the
intervention a participant will receive. The allocation process is not
purely random in nature, but has aspects of random such as allocation
based on birth date.

Respiratory:

pertaining to the lung.

Respiratory failure:

the inability of the cardiovascular and/or respiratory system to maintain
adequate oxygen and carbon dioxide exchange in the lungs.

Shoulder abductors:

the group of muscles that works to raise the shoulder out laterally.

Shoulder flexors:

the group of muscles that works to raise the shoulder forwards.

Sleep apnoea:

a sleep disorder characterised by a person having periods in which
respiration ceases.

Soleus:

the broad flat muscle lying just under gastrocnemius in the posterior part
of the leg. It works to plantarflex the ankle.

Spirometer:

an instrument used to measure and record gas volume and flow rate in
and out of the lungs, used to assess pulmonary function.
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Spirometry:

the evaluation of gas capacity of the lungs using a spirometer.

Sputum:

mucous coughed up from the lungs and expelled via the mouth.

Standardised mean
difference:

a summary statistic that expresses the size of effect of an intervention
relative to the variability observed in the trial.

Tiotropium bromide:

a pharmacological agent that is an anti-cholinergic bronchodilator
leading to airway dilation through relaxation of bronchial smooth
muscle.

Triceps brachii:

a large muscle located the length of the posterior aspect of the humerus
and works top extend the elbow.

Weighted mean
difference:

a meta-analysis statistic that expresses the mean difference for multiple
trials considering each trial’s sample size, mean difference and
variability.
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9.1

Appendix 1 : Systematic Review Publication (Blackstock & Webster, 2007)
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9.2

Appendix 2: Search Terms and Logic Order for OVID Databases and Cochrane
Library

Condition

Method

Intervention

Outcome

 Exp Emphysema

 Exp trial design

 Exp

 Exp Quality of life

 Exp Chronic

bronchitis
 Exp COPD
 Exp Chronic

obstructive
pulmonary
disease

 Randomised

controlled trials
 Systematic

reviews
 Observational

trials

Pulmonary
rehabilitation
 Exp Education
 Exp Self-

management
 Disease

specific

 Exp Self-efficacy
 Health care use
 Exercise tolerance
 Pulmonary function
 Smoking cessation
 Dyspnoea

 CAL
 Chronic airways

limitation

(QUALITY or VALUE$)
adj2 LIFE in ti, ab

 Chronic

obstructive
airways disease

LIFE adj5 STYLE in ti, ab
CHRONIC adj1
RESPIRATORY adj1
QUESTION$ in ti, ab

 COAD
 Chronic airflow

obstruction
 COA
 Chronic

obstructive
limiting disease
Exp
EMPHYSEMA in
ti, ab
Exp CHRONIC
adj1 BRONCH$ in
ti, ab
CHRONIC adj1
OBSTRUCTIVE
adj1
PULMONARY
adj1 DISEASE$1
in ti ab

CRQ in ti,ab

(CLIN$ adj1
TRIAL$) in ti, ab
(SINGL$ or
DOUBL$ or
TREBL$ or
TRIPL$) adj1
MASK$ in ti, ab
(SINGL$ or
DOUBL$ or
TREBL$ or
TRIPL$) adj1
BLIND$ in ti, ab
PLACEBO$ in
ti,ab
RANDOM$ in ti,ab
CONTROL$ in ti,
ab

Exp CO#D in ti,
ab

(PROSPECTIV$ or
VOLUNTEER$) in
ti,ab

CAL in ti, ab

OBSERV$ in ti, ab

CHRONIC adj1
OBSTRUCTIVE
adj1 AIRWAYS
adj1 DISEASE in
ti, ab

SYSTEMAT$ adj
REVIEW$ in ti, ab
LITERATURE adj
REVIEW$ in ti, ab

PULMONARY
adj REHAB$ in
ti, ab

ST adj1 GEORGES adj1
RESPIRATORY adj1
QUESTION$ in ti, ab
SICK$ adj1 IMPACT adj1
QUESTION$ in ti, ab

HEALTH adj
EDUCAT$ in ti,
ab

BEAHVIO?R adj5
(CHANGE or CONTROL or
MODIF$) in ti, ab

PATIENT adj
EDUCAT$ in ti,
ab

SELF adj5 (EFFICACY or
CONCEPT$ or
PERCEPTION) in ti, ab

LECTURE$ in ti,
ab

MORTAL$ in ti, ab

ACTION adj1
PLAN$ in ti, ab
SELF adj1
(MANAGE$ or
CARE) in ti, ab
GOAL adj1
SET$ in ti, ab

COST adj5 (ANALY$ or
BENEFI$ or EFFECT$) in ti,
ab
KNOWLEDG$ in ti, ab
PSYCHO$ in ti, ab
DEPRESS$ in ti, ab
ANXI$ in ti, ab

PROBLEM adj
SOLV$ in ti, ab

HOSPITALI#ATION in ti,
ab

DISEASE$ adj
MANAGE$ in ti,

LENGTH adj2 STAY in ti,
ab.

283

CHRONIC adj1
AIRFLOW adj1
OBSTRUCTION
in ti, ab
CAO in ti, ab
CHRONIC adj1
OBSTRUCTIVE
adj1 LUNG adj1
DISEASE in ti, ab

ab
SYMPTOM$ adj
MANAGE$ in ti,
ab
NURSE adj5
(LED or RUN or
PROGRAM$) in
ti, ab
COMMUNTIY
adj5 (BASE$ or
LED or RUN or
PROGRAM$) in
ti, ab
TEACH$ in ti,ab

HOSPITAL adj5
(PRESENT$ or
ADMISSION$) in ti, ab
PHYSICIAN$ adj5 (VISIT$
or CONSULT$ or
PRESENT$) in ti, ab
DOCTOR$ adj5 (VISIT$ or
CONSULT$ or PRESENT$)
in ti, ab
EXERCISE adj5
(TOLERANCE or
CAPACITY or TEST$) in ti,
ab
VO2 in ti, ab

COUNSEL$ in ti, PHYSICAL adj1 FITNESS
ab
in ti, ab
(PULMONARY or LUNG$)
adj5 (FUNCTION or
TEST$) in ti, ab
FORCE adj1 EXPIRAT$
adj1 VOLUME in ti, ab
FEV1 in ti, ab
FORCED adj1 VITAL adj1
CAPACITY in ti, ab
FVC in ti, ab
SMOK$ adj5 (USE or USE
or STOP$ or CEASE or
CESSATION )in ti, ab
TOBACCO adj5 (US$ or
STOP$ or CESSATION )in
ti, ab
DYSP?NEA in ti, ab
SHORT$ adj BREATH in ti,
ab
MEDIC$ adj5 (US$ or
ADMINIST$ or DELIVER$
or DOS$ or THERAP$ or
MANAGE$) in ti, ab
DRUG$ adj5 (US$ or
ADMINIST$ or DELIVER$
or DOS$ or THERAP$ or
MANAGE$) in ti, ab
PHARMACEUTICAL adj1
PREPARATIONS adj5 (US$
or ADMINIST$ or
DELIVER$ or DOS$ or
THERAP$ or MANAGE$)
in ti,ab
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RETURN adj1 TO adj1
(WORK$ or EMPLOY$) in
ti, ab
DAY# adj1 LOST adj
WORK

1 or 2 or 3 or 4 or
5 or 6 or 7 or 8 or
9

11 or 12 or 13 or 14
or 15 or 16 or 17 or
18 or 19 or 20

Column = 21

22 or 23 or 26 or
25 or 26 or 27 or
28 or 29 or 30 or
31 or 32 or 33 or
34 or 35

Column = 10
Column = 36
And

And

And

35 or 36 or 37 or 38 or 39 or
40 or 41 or 42 or 43 or 44 or
45 or 46 or 47 or 48 or 49 or
50 or 51 or 52 or 53 or 54 or
55 or 56 or 57 or 58 or 59 or
60 or 61 or 62 or 63 or 64 or
65 or 66 or 67 or 68
Column = 69
Not

Exclusions










Exp Pulmonary fibrosis,
Exp carcinoma,
Exp Cystic fibrosis,
Bronchiectasis,
Pneumonia,
Exp Surgery,
Paediatrics
Pediatrics
Exp Animals

(PULMONARY or LUNG) adj1 FIBROSIS in ti, ab
Exp CARCINOMA in ti, ab
Exp CANCER in ti, ab
EXP NEOPLASM in ti, ab
CYSTIC adj1 FIBROSIS in ti, ab
BRONCHIECTASIS in ti, ab
PNEUMONITIS in ti, ab
Exp PNEUMONIA in ti, ab
Exp SURG$ in ti, ab
Exp PAEDITRICS in ti, ab
Exp PEDIATRICS in ti, ab
70 or 71 or 72 or 73 or 74 or 75 or 76 or 77 or 78 or 79 or 80 or 81
Column = 82
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Overall Logic
10 and 21 and 34 and 69 not 82
Limitations
83 LA to English and Humans
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Appendix 3 : Systematic Review Data Extraction Excel Spreadsheet
9.3

Author(s)

Trial 1

Trial 2

Trial 3

Intervention
Control

Intervention
Control

Intervention
Control

Sample
Male

%
Age

Mean
Level

Schooling No.

Mean

smokers years (SD)

Current packet

Size
(SD)

No. Ex- Mean Yrs Mean FEV1 Other

Intervention

measures

time period

(SD)

smokers diagnosed % predicted baseline
COPD
(SD)
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Control
1

Mean

Assessment Outcome Pre

involved intervention time points

Educational Staff
topics

Pre SD

Post
Mean

Post SD

p

Outcome

Outcome Etc to
Difference 2

11

95% CI

of the
means
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Trial

Outcome measures used
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Appendix 4: Physiotherapy Evidence Database (PEDro) Scale

(School of Physiotherapy University of Sydney, 1999)
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Appendix 6 : Ethics Approval Austin Health
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Appendix 7 : Ethics Approval Department of Veterans Affairs, and Permission to
access DVA Health Insurance Data
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Appendix 8 : Participant Information and Consent Form
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Appendix 9 : Education handbook issued to participants in the exercise training
and education pulmonary rehabilitation (ET+ED) group
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Pulmonary Rehabilitation at Austin Health
Welcome to Pulmonary Rehabilitation and congratulations, you have taken a big
step towards looking after yourself!
The Pulmonary Rehabilitation Program at Austin Health is an 8-week program
designed to help people with lung disease and breathing problems. One of the
most common types of lung disease is chronic obstructive pulmonary disease, more
commonly known as COPD. Pulmonary rehabilitation aims to help people with
COPD become as healthy as possible and to lead a satisfying and fulfilling life. It
will help you to increase your physical fitness and provide you with knowledge to
improve your well-being, self esteem, confidence and ability to cope with day-to-day
problems.
Each week there are two sessions of education and exercise designed to help you
achieve these aims. The exercise is tailored for all patients with lung disease and is
specially designed for each person individually. The education sessions are
conducted by various health care professionals from Austin Health, and cover a
range of topics about lung disease and different aspects of your life. We strongly
encourage you to attend every session as outlined on your timetable.
This booklet contains information about your lung disease that can be used as a
resource while you are attending the program and after you have finished. If you
have any questions about the information presented, please ask any of the health
care professionals involved in the program.

Now get ready to GET FIT and
FEEL GREAT!
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Exercise and Physical Activity
Exercise is an important part of everyday life and is especially important for people
with breathing problems. However, when people with COPD or other lung disease
exercise or perform daily tasks they often become uncomfortably breathless. In
fact, breathlessness is usually the main complaint of people with lung disease. A
large cause of the breathlessness is due to being unfit, and not knowing how to
manage the breathlessness. People with breathing problems can improve their
fitness just like anybody else and should not be afraid of exercise.

Cycle of Inactivity and Breathlessness
If you get breathless and uncomfortable when you do things like walking, getting
dressed or working in the garden, you may find yourself doing a bit less and
avoiding exercise. But this can become a vicious cycle. If you don’t exercise, you
will gradually lose more of your fitness, become breathless more easily, and find
you are able to do even less.

Increased
breathlessness
Fear of activity

Decreased fitness
Avoidance
of activity
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Exercise for people with lung problems has many benefits:


Increased energy levels



Increased strength



Increased fitness and heart function



Improved ability to fight infection



Restful sleep



Stronger bones



Decreased breathlessness



Decreased stress and tension



Feeling better and having more confidence

Starting a Home Exercise Program
Exercising twice a week at the pulmonary rehabilitation program may not be enough
to see improvements in your health and well-being. It is important that you exercise
at least 5 times a week and continue to do this once you finish the 8-week program.
This means exercising at home as well.
Your home exercise program should be similar to the exercises you are doing at
pulmonary rehabilitation:
some gentle warm-up exercises for your muscles and chest wall
up to 30 minutes of exercise to improve your fitness, such as walking or using an
exercise bike
exercises for the muscles of your arms using light weights
and finish with some cool down stretches for your muscles.
The following pages give guidelines on the stretches, arm exercises and a home
walking program. If you cannot do any of the exercises because of pain or previous
injuries, please talk to your physiotherapist as they can help you develop different
exercises.
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A little breathlessness is normal
Expect to become a little breathless as you exercise, but not so short of breath that
you cannot talk. If you start to feel uncomfortable, slow down and concentrate on
your relaxed breathing routine. When you are in control again, go on with the
exercise, but at a slightly slower pace.

If you experience ANY side effects of exercise (such as excessive muscle
soreness, chest pain, excessive breathlessness, coughing up blood,
abnormal tiredness, dizziness or fainting), cease the exercise and speak with
your local doctor or physiotherapist.

Warm up
Warm-up exercises are important to reduce the risk of injury to joints and
muscles. Beginning pulmonary rehabilitation may be the most exercise you
have done in many years. It is very important that you do a warm-up each
time you exercise.
Start by repeating each of the following exercises 10 times.

Shoulder Circles
Sit up straight with hands on your
shoulders. Circle elbows backwards,
making as large circles as possible.
Reverse and make forwards circles with
shoulders.
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Sideways Bending
Place one hand on your hip and bend sideways over this
hand. Change arms and repeat to the other side. Be
careful to keep both sides of your bottom on the seat and
bend through your spine.

Trunk Turning
Turn your trunk and arms to the left
as far you can without causing any
pain. Stop and then repeat to the
right. You can cross your arms
across your chest if this is easier.

Sit to stand
Find a stable chair, sit down then
stand up and then sit down
again.

Push off from the wall
Stand at arms’ length from the
Wall and place your hands on it. As you
breathe in, bend your elbows and bring
your trunk towards the wall. Straighten
your elbows and breathe out, pushing off
from the wall.
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Exercise to Improve Your Fitness
Walking is the safest and most convenient form of exercise to improve
your fitness. The best places to walk are:
 On your footpath
 On your driveway
 Up and down your hallway
 Around the backyard
 Out in the street or local park
 At the local shopping centre

Your ability to walk will depend on how severe your disease is and any
other medical conditions you may have. Everyone is different. Begin
walking slowly and gradually build up the length of time you walk for.

To make exercise more interesting, you
may like to consider other forms of
aerobic exercise such as riding an
exercise bike or even swimming. Follow
the same guidelines on how hard to work
and how long to work for.

316

Arm Exercises
People with breathing problems often have difficulty doing
arm activities. Activities such as washing your hair or
reaching up to a high cupboard can make you breathless.
By exercising your arm muscles, your breathing should get
easier when doing overhead activities.
Your arm exercises should be done sitting down, with your
back straight and arms free to move in all directions. You may progress to standing
provided you avoid moving your body. Only your arms should move during the
exercises.

Repeat each exercise 10 times. When 10 repetitions are no longer challenging,
increase the number to 15. Again, when 15 are no longer challenging, increase the
number to 20. When 20 repetitions are no longer challenging, increase the weight
you are lifting and start from 10 again.

Start with a 1 kg weight. When you find 1 kg very easy to lift 20 times, increase the
weight to 2 kg. You do not need to purchase weights. You can use bags of rice,
tins of fruit or bottles of water as weights at home.
Feel free to add other movements to your arm exercise routine, remembering to use
discomfort and breathlessness as your guide to how many to do. If you have any
doubts about the suitability of an exercise, speak to your physiotherapist.

Shoulder elevations
Start with your arms beside
you. Lift your weights up to your
shoulders whilst breathing in.
Reach up overhead whilst
breathing out. Take your
weights back to your shoulders
whilst breathing in. Return to
your sides whilst breathing out.
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Shoulder side raisers
Start with your arms beside you. Gently raise
them out to the side whilst breathing in, and then
lower them back down whilst breathing out. Be
careful not to lift your arms above the level of
your shoulders.

Rowing
Hold the ends of the weights together
on your knees. Bring the weights into
the middle of your chest whilst
breathing in, allowing your elbows to
bend. Return the weights to your
knees whilst breathing out.

Elbow Curls
Rest your hands in your lap. Bend your
elbows to bring your hands up to your
shoulders whilst breathing in. Lower
the weights back to your lap whilst
breathing out. Consider using a
heavier weight for this easier exercise.

Shoulder extensions
Start with your hands by your sides.
Take your arms back behind you
whilst breathing in. Return your arms
to your sides whilst breathing out.
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Cool down: Stretches
People with breathing problems often develop tight muscles in their neck, and
across the front of their chest. It is important to stretch the chest, shoulder and neck
muscles to make breathing a little easier.
Leg stretches are also important to help reduce the risk of injury to the joints and
muscles of the legs that may occur with exercise.

Hold each stretch for thirty seconds and repeat 3 times for each leg or arm. Stretch
to the point of strain or mild discomfort, NOT pain. You must not bounce when
stretching, but hold the pressure continuously.

Calf Stretch
Place a stable chair or bench in front of
you for balance. Lean forward to feel a
stretch in the calf muscle at the back

Feel

of your leg (below the knee). Keep

stretch

your knee straight and your heel on
the ground at all times.

Quadriceps Stretch
Place a stable chair or bench in front of
you for balance. Rest your foot on a chair
behind you. Make sure the muscle at the
back of your leg is relaxed. If you do not
feel a stretch in the quadriceps muscle in
the front of your thigh, you can pull your
heel towards your bottom.
Feel stretch here
Feel stretch here
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Hamstrings Stretch
Rest your heel on a stable chair or step in front
of you. Gently lean forward until you feel a stretch
in the hamstrings muscle down the back of
your thigh and behind your knee.

Feel
stretch

Feel stretch here

Chest Stretch
Rest your forearm against a doorway, step
forward until you feel a stretch across the front
of your shoulder and chest
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Exercise Tips


Wait about an hour after meals or drinking alcohol before exercising



Take short breaks between exercises to catch your breath



Be aware of how you are feeling and act accordingly on different days



Use oxygen when exercising if your doctor has prescribed it for you



Take your reliever medications with you when you exercise



Avoid extremes of weather – the hottest and coldest parts of the day



Avoid pollution if possible



If unwell or recovering from a recent illness, decrease the level of exercise



Wear comfortable, light clothing while exercising. Shoes need to have a flat
heel, be light weight and provide good support.



Record your progress in your exercise diary to help motivate you

For more information on designing a home exercise program, speak to your
Physiotherapist. You can contact the Physiotherapists at Austin Health on
9496 5461.

Notes: ……………………………………………………………………......................…..
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
………………………………………………………………………………………………
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What is COPD?
Normal Lungs
When you breathe, air is drawn through the nose and mouth, into the windpipe.
The windpipe splits into two smaller tubes that go to each lung. These tubes divide
into smaller and smaller tubes (or airways) like the branches of a tree. The smallest
branches end in tiny air sacs that hold air and are surrounded by tiny blood vessels.
Oxygen in the air you breathe is absorbed into the blood vessels and carried all
around the body. Carbon dioxide, which is a waste product in the blood, crosses
into the air sacs and you breathe it out.

Nose Cavity

Mouth Cavity
Epiglottis
Voice Box

Air Sacs

Wind Pipe or

Two smaller breathing

Air sacs
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Chronic Obstructive Pulmonary Disease (COPD)
One of the most common types of lung disease is Chronic Obstructive Pulmonary
Disease, also known as COPD.

C = Chronic - it is a long term condition.
O = Obstructive - narrowing or obstruction of the airways
P = Pulmonary - related to the lungs
D = Disease

COPD is almost always caused by cigarette smoking. It develops
gradually and is often well advanced before the main symptoms of
breathlessness and cough develop. COPD includes emphysema,
chronic bronchitis and sometimes asthma.

Emphysema
In emphysema, the air sacs in the lungs are gradually destroyed. This happens
over a long time and once destroyed the air sacs cannot be repaired. The air sacs
do not work as well at getting oxygen into the blood and the airways become floppy
and narrow so that it becomes harder to breathe in and out.

Chronic Bronchitis
Most adults have a bout of acute bronchitis at some time in their lives, lasting a
week or two at the most. In chronic bronchitis the condition is long term with
symptoms of cough and breathlessness lasting years. The airways in a person with
chronic bronchitis become inflamed (red and swollen) and mucus is produced in
excessive amounts. This causes the airways to narrow. It is also difficult to clear
the mucus because the cilia (small hair-like structures lining the airways) that
normally sweep the mucus out and clear the lungs are damaged. This leads to a
chronic cough (“smoker’s cough”) and sputum production.
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Asthma
We don’t know exactly why some people get asthma. However, we do know that
certain things – called trigger factors – can make asthma worse. The body reacts to
trigger factors with inflammation in the airways. Asthma may be brought on by a
number of things including cigarette smoke, pollution, pollens and dust mites. If the
airways become too inflamed and sensitive, an asthma attack may occur. When an
asthma attack occurs, the airways become narrowed and breathing becomes
difficult.
People with COPD often have a mixture of these three conditions.

Diagnosis and Monitoring of COPD
A doctor will diagnose and monitor COPD by:


Questioning about symptoms and examination of the body.



Performing lung function tests. These are breathing tests where you blow
into a machine. These tests that measure how well your lungs are working.
The tests can be used both for diagnosis of lung conditions or to monitor the
progression of lung conditions over time.



A chest X-ray or CAT scan may be taken. It is especially useful during acute
infections to detect the presence of pneumonia.

Notes about what is COPD: ……………………………………….......................……..
…………………………………………………………………………………………………
…………………………………………………………………...........................................
………………………………………………………………………………….....................
…………………………………………………………………………………………………
…………………………………………………………………………………………………
………………………………………………….................................................................
.....................................................................................................................................
.....................................................................................................................................
.....................................................................................................................................
.....................................................................................................................................
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Treatment of COPD
A lot can be done to help prevent any further damage or complications associated
with COPD.

Quit Smoking
If you stop smoking, this alone will improve the cough and sputum. It will also slow
down the rate at which breathlessness increases. Ways to help you quit smoking
include speaking to your doctor or calling the
QUIT LINE on 131 848.

Inhaled Medications
The medications used to treat COPD aim to reduce the symptoms
and help prevent further damage or complications. Most
medications used for COPD are breathed in and they can be put
into 4 main categories:
 Bronchodilators – short acting

• Inhaled Corticosteroids

 Bronchodilators – long acting

• Combined inhalers

Bronchodilators – Short Acting
Short acting Bronchodilators or “reliever” medications help to ease
your breathlessness and wheezing. They open your airways so you
can breathe more easily. Relievers are only useful when you have
symptoms. They do not protect your lungs or prevent your
condition from getting worse. Relievers can cause side effects such
as a rapid heartbeat, tremors (shakes) and headache.

325

Bronchodilators – Long Acting
These medications may take longer to work than relievers, but their effect lasts for
12 to 24 hours. They help control your symptoms throughout
the day and have been found to reduce
flare ups of your lung condition. Long
acting bronchodilators should not be used
in an emergency situation (use your short
acting “reliever” for this purpose). They
can cause side effects similar to reliever
medications.

Inhaled Corticosteroids
These medications help to reduce swelling and inflammation in the
airways to minimise breathlessness and coughing. Inhaled
corticosteroids need to be used every day to work properly. They
won’t make you feel better straight away, but their effects build up
slowly over a few to provide relief in emergencies days/weeks.
These medications should not be used (use your reliever for this).
Inhaled corticosteroids can cause side-effects such as a hoarse
voice or thrush. To help prevent these side effects you should rinse
out your mouth (and spit out) after using your inhaler.

Combination Inhalers
Long acting bronchodilators and inhaled corticosteroids are
available together in one device. These devices are called
combination inhalers and help to reduce symptoms and flare
ups.
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This table shows the different drug names for bronchodilators, inhaled
corticosteroids and combination inhalers:
Type of

Example

Time to work

Effective for

Bronchodilators

Ventolin

2-5 minutes

4 hours

– Short Acting

Asmol
Atrovent

20 minutes

6 Hours

Bronchodilators

Spiriva

30 minutes

24 hours

– Long Acting

Serevent

20-30 minutes

12 Hours

Medication

Bricanyl

Oxis, Foradile
Inhaled

QVAR

Corticosteroids

Pulmicort

Several Weeks 12 hours

Flixotide
Combination

Seretide

20-30 minutes

12 hours

Symbicort

Notes about inhaled medications:
………………………………………………………………………......................…………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
………………………………….......................................................................................
…………………………………………………………………………………......................
…………………………………………………………………………………......................
…………………………………………………………………………………......................
…………………………………………………………………………………......................
…………………………………………………………………………………......................
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Devices for Inhaled Medications
Most COPD medications are inhaled because this allows the medication to go
straight to the lungs and reduces side effects. Different devices include:

Metered Dose
Inhaler (puffer)

Handihaler

Turbuhaler

Accuhaler

Spacer

At the back of the booklet you will find pamphlets outlining how to use
each of the devices properly.
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Cleaning your devices
Clean your puffer about once a week by wiping the inside and outside of the mouth
piece with a dry cloth. Turbuhalers and Accuhalers can be kept clean by wiping
the mouthpiece with a clean, dry tissue. Once a month you should clean your
Handi-haler in warm water, and leave it to air dry. It takes 24 hours to air dry, so
clean right after you have used it so it will be ready for your dose the next day.
About once every two weeks, your spacer should be cleaned with warm, soapy
water. Allow the spacer to drip dry. Do not wipe the inside of the spacer dry.

Nebulisers
Nebulisers are also called ‘asthma pumps’ and are used to deliver drugs prescribed
by a doctor to the lungs. They turn a liquid medication into a mist that can be
breathed in through a mask or mouthpiece. The nebuliser machine is an electrically
powered air compressor. The medication is placed into the small plastic bowl that
attaches to the mask or mouth piece.
When using a nebuliser, you should always remain upright and have the mask or
mouth piece against your face while it is in operation. You can clean your mask or
mouthpiece and the plastic bowl in warm soapy water. Nebulisers need to be
checked at least once a year by a professional to ensure they are working properly.
Ask your local pharmacist every twelve months to check over your nebuliser.

There are a wide variety of nebulisers. For people who need to use nebulisers
often, there are some which plug into a car cigarette lighter or are battery powered.
More detailed information about the different types of nebulisers is available from
the Asthma Foundation. They can be contacted on 1800 645 130.
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Other Medications Used For COPD
Prednisolone (Solone, Panafcortelone)
Prednisolone is a steroid medication taken by swallowing a small tablet. It is used
for ‘flare-ups’ of COPD, or when COPD is too severe to be controlled by inhaler
medications alone. It helps to reduce the swelling and inflammation in the airways.
Prednisolone can have side effects such as upset stomach or inability to sleep
(insomnia). These can be overcome by taking prednisolone in the morning with
food. When used long term, it can cause more serious side effects including
osteoporosis (weak bones), stomach ulcers, weight gain, diabetes and mood
issues.

Antibiotics
Antibiotics are a tablet taken in short courses to treat chest infections, which people
with COPD get more easily than other people. If you are taking a course of
antibiotics, it is important to take the whole course of antibiotics to make sure the
infection is gone (even if you feel well).
Some doctors like patients to keep a prescription for antibiotics at home so they can
start using the antibiotics as soon as they think they have a chest infection.

Remember, the signs of a chest infection are:
Cough: If you cough more than usual.
Shortness of breath: If you can’t do your normal activities without getting more
breathless.
Sputum: If your sputum changes in colour or amount.
Sleep: If you are not sleeping as well as you usually do.

Vaccination
The annual influenza vaccination in autumn will help to protect you from catching
the flu which can develop into a severe chest infection. Your doctor may also
recommend a vaccination against the most common germ causing pneumonia.
This vaccination is called Pneumovax TM.
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Managing Your Medications
Understanding how your medications work will help you to take them correctly.

Side Effects
Medications can have undesirable side effects. Most side effects are annoying or
unpleasant but not dangerous for example stomach upsets, shakes, sleeplessness,
or a dry mouth. It is important to know the common side effects of the drugs you
take and discuss with your doctor if you experience any of them.
When you feel well you may not be aware of your medication helping. One
medication can affect the way another medication works. It is important to consult
your doctor before stopping a drug or changing your medication. This includes
letting your doctor know of any medications or vitamins you are taking that you
purchased from the supermarket or local pharmacy. If you cannot always
remember what medications you are taking, write them down on a list and carry it in
your purse or wallet.

Storing your medication
It is important to store medications at the right temperature or they can get ruined.
Check the storage requirements on the label. Most medicines should be stored
below 250C, which means a cool, dry place away from the light. Some medicines
keep best in the fridge. Remember to keep all medications in a safe place away
from children. Also check expiry dates and know when your devices are empty. If
you are unsure ask your local pharmacist. Also, do not accumulate too many
repeats of your medication. This will minimise the risk of passing the expiry date or
ending up throwing out unused drugs.

Remembering to take your medications
Many people have trouble taking medications regularly. This may be due to
forgetfulness, unclear or complicated instructions, side effects, or cost. You should
speak to your doctor or pharmacist if this sounds like you.
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Some tips to help you remember to take your medications:
Place the medication or a reminder where you are likely to “stumble over” it, for
example next to your tooth brush, in your lunch box, on the fridge, or next to the TV.
But do remember: Keep medication away from children.
Get an alarm clock that can ring when it is medication time.
Ask a family member to help remind you to take your medications.
Make a medication chart - use a calendar to write down when you need to take
each medication. Check it off when you have taken it.
You can buy a Dosette box or medication organiser from the pharmacist or
supermarket. The box separates pills into days of the week and morning or night.
You fill the container at the start of each week, or your pharmacist can do it for you.
You can easily see if you have missed any doses and it
will help stop you from overdosing.

For more information about managing your
medications you should talk to your doctor,
pharmacist or physiotherapist.
You can also contact the Austin Health Respiratory Nurse on 9496
5000.
Notes about managing medications:
……………………….....................................................................................................
.....................................................................................................................................
.....................................................................................................................................
.....................................................................................................................................
.....................................................................................................................................
.....................................................................................................................................
.....................................................................................................................................
.....................................................................................................................................
.....................................................................................................................................
.......................................................................................................................…………
…………………………………………………………………………………………………
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Home Oxygen
Oxygen is in the air all around us. It enters the body through the lungs and is
carried in the blood to parts of the body that use it for energy. Healthy people’s
blood is 95-100% saturated with oxygen. People with lung conditions can end up
with lower levels of oxygen in their blood as their lungs do not work effectively.
These people may benefit from small amounts of extra oxygen at home. To find out
if oxygen can help, you will need a referral to a specialist respiratory doctor who
may order additional tests.

Home oxygen can be prescribed when:
1. A blood sample from an artery shows that the level of oxygen in the blood is
very low.
2. When there is a big fall in oxygen levels during exercise and using oxygen
helps the person to do more exercise.
3. When there is a big fall in oxygen levels during sleep.

People who still smoke cigarettes will not qualify for oxygen at
home.

Oxygen use at home
Home oxygen is prescribed individually for each person. Most oxygen users need a
flow rate between one and four litres a minute of oxygen. It is dangerous to
increase oxygen without a doctor’s orders.

Oxygen use at home is usually for greater than 16 hours. If it is used for less than
this period of time, you may not see any benefits.

Oxygen Safety
It is important to look after your oxygen equipment and ensure that it does not get
near a naked flame. Oxygen will help to fuel a fire.
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Oxygen Concentrators
Oxygen concentrators work by filtering air to
leave oxygen. Most concentrators deliver 1 4 litres of oxygen each minute. A long piece
of tubing can be attached between the
concentrator and your nasal prongs so you
can walk around the house and garden quite
normally with the oxygen.
It is important to always keep an oxygen
concentrator in a well ventilated area. If you
have to use an oxygen concentrator
electricity concessions are available, you can
speak with the Oxygen Therapist about
applying for a concession.

Small Cylinders
Small cylinders are provided to people whose tests show that they
can exercise more if they use oxygen. There are various sizes of
small oxygen cylinders available including
sizes that are suitable to use with trolleys,
frames and wheelchairs.
The cylinders are often used with a
conservation device (oxymatic). The
oxymatic gives a burst of oxygen when you
breathe in. This allows the oxygen cylinder
to last much longer.
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Large Cylinders
If a person’s oxygen concentrator breaks or there is an electricity failure most
people can cope without oxygen quite well for a few days. Large cylinders are only
provided as backup cylinders to people who need higher levels of oxygen and who
would become unwell very quickly if oxygen were not available.

Travelling with Oxygen
If necessary a concentrator can travel in a car or bus, but it must be kept in an
upright position. It is also possible to fly while using oxygen, and many domestic
airlines will now arrange oxygen or allow you to bring one cylinder on the flight with
you. You should speak to your doctor to ensure you are fit enough to fly. You
should also check arrangements with the airline you plan to travel with before
paying for your ticket.

If you have any questions about your home oxygen, you can
contact the Oxygen Clinic at Austin Health on 9496 3669.
For more information on your lung disease and how it is treated
you can speak to your lung specialist, your local doctor or contact
The Australian Lung Foundation on 1800 654 301.

Notes: ………………………………………………………………………….
…………………………………………………………………………………..
…………………………………………………………………………………..
…………………………………………………………………………………..
…………………………………………………………………………………..
…………………………………………………………………………………..
…………………………………………………………………………………..
…...………………………………………………………………………..........
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Looking After Yourself – Self Management
Health problems can be either acute or chronic. An acute health problem usually
begins suddenly, responds to treatment and doesn’t last long. An example of an
acute illness is appendicitis. A chronic health problem, progresses slowly, can be
difficult to diagnose and often has lots of causes. A chronic disease is not curable
and affects a person’s day-to-day life. Chronic obstructive pulmonary disease, also
known as COPD is an example of a chronic lung condition. Most people with a
chronic disease need to have ongoing working partnerships with health
professionals. They also have to take care of themselves daily in order to prevent
relapses. Ensuring that you look after yourself and positively self-manage your
condition will help you to get on and enjoy life to the full.

Strategies to positively “self-manage”
You may well think that your body is not working for you, but like an old car you will
function better with more regular ‘grease and oil changes’. You need to understand
when and how to give yourself ‘a service’.

The keys to managing the effect of COPD on your life are about:
1. Taking care of your health
2. Carrying out normal activities
3. Managing your emotional changes

KIC MR IL (“kick Mr ill”) is a recipe that can help you to look after yourself
and positively “self-manage”. Below explains what each of the letters stands for
and how following the recipe can help you look after yourself.
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K= Knowledge
From Inside your body: Listen to your body, it can tell you what is wrong. By
understanding what your body is telling you, you can use that knowledge to get the
right help. In particular, pay attention to:
1. Cough: If you cough more than usual.
2. Shortness of breath: If you can’t do your normal activities without getting
more short of breath.
3. Sputum: If your sputum changes in colour or amount.
4. Sleep: If you are not sleeping as well as you usually do.
These are signs that you may be having a ‘flare up’ of your disease. If you notice
any of these changes, you need to see your local doctor.
From Outside your body: There are many people who can help you manage your
COPD. Don’t be afraid to ask questions so that you understand why health
professionals suggest the treatments they do. Support groups are also a good way
of meeting other people with COPD and hearing how they manage. On page 65 of
this booklet there are contact details for your local support groups.

I = Involvement
1.

Be involved in decisions regarding your health with your doctor/health

professional. You must have a local doctor who you can talk to and who you feel
understands you. Your doctor knows how to treat you because you tell him/her
what you are experiencing! Health professionals cannot read your mind. Be
prepared before your visit - write a list of questions to ask when you go. It can be
difficult to remember everything someone tells you. You may wish to take a
friend/family member with you to hear the answers. If you want extra time, ask for a
long consultation when you make an appointment.

2.

Be involved in your local community. Ask at your local council or community

health centre what services are available in your area to help you. Your local library
often has good information.

3.

Be involved in your family and with your friends. They may provide a great

deal of support when things are tough. Also remember that they will only
understand how things are for you, if you let them.
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C = Care plan
When you are well: You will know what you can do. Not everyone’s symptoms are
the same. Your day-to-day maintenance (grease and oil change) may be different
to another person with the same disease. Tips to stay healthy:


Take the right medications at the right time (including oxygen)



Stay QUIT from smoking



Do your sputum clearance routine and exercise regularly



Eat well



Manage your breathlessness with positioning & relaxed breathing



Don’t take on more than you can do - physically or emotionally.

When not well: COPD is manageable, but there will be times when you are unwell in
the future. Think of them as potholes in the road of your life journey. Having a plan
and being prepared means you’ll avoid being tripped up by them. You and your
doctor should develop a plan to help manage your condition when you are unwell.
To help develop this plan, ask yourself if you know:
1. Which medicines open up your airways when they become tight?
2. How long does it take for them to work?
3. When do you need to take antibiotics?
4. How do you know if they are the right ones?
The answers to these questions should be discussed with your local doctor to help
formulate the plan.

MR = Monitor and Respond
If you understand your body you are learning to monitor your condition. Look for
changes in your ability to do normal activities and be able to respond according to
the plan developed with your doctor. Your family may also notice changes that
you’re not aware of, such as you may be more irritable or worried than usual.
Respond according to how you feel and by using your plan. Be sure you
understand your medicines and how they work so you can monitor their actions.
For example, after taking your antibiotic, do you feel better? If you still feel unwell
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two days after you finish the course, see your doctor for a re-evaluation. Although,
be aware that it often takes quite a long time to get back to “normal” after a flare-up.

I = Impact
Having a chronic illness such as COPD impacts on the everyday physical,
emotional and social aspects of your life.
Physical
Do your biggest daily tasks when your breathing is at its best and plan activities in
stages with regular rests. Don’t ask too much of yourself. Take your time so you
have time to listen to your body’s messages.
Emotional
We all respond differently to our situation depending on who we are - there is no
right or wrong way. We all feel a certain level of sadness or anxiety in our lives at
different times. When these feelings stop us from living normally or doing the things
that we enjoy we need to get some help. It may be as simple as ringing a friend
and talking about how we feel, or we may need to seek professional help. It is
always good to remember the tough times that we have lived through and how we
managed.
Social
Enjoy your friends & family. You’ve had adventures with your family and friends
before. Think of this phase in your life as a new adventure. You may find you have
to plan more now, but that shouldn’t stop you from enjoying their company and
getting out and about.
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L = Lifestyle
The key to managing your situation is knowing what is happening to you. You need
to make healthy choices for yourself and plan to succeed. Take time and set goals
for yourself that make you happy.

FOOD

FRIENDS

Remember the 4 Fs
are the most
FUN

FAMILY

Self-management is about looking after yourself, making sure you
feel understood, understanding what causes your problems and
knowing how to deal with it.

Notes:
………………………………………………………………………
…………………………………………………………………………………
…………………………………………………………………………………
…………………………………………………………………………………
…………………………………………………………………………………
…………………………………………………………………………………
…………………………………………………………………………………
…………………………………………………………………………………...
…………………………………………………………………………………...
…………………………………………………………………………………...
…………………………………………………………………………………
…………………………………………………………………………………
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Getting sputum out of your lungs
The damaged airways in your lungs may produce a lot of sputum. You can’t stop
this happening, but you need to get the sputum out of your lungs. Otherwise it can
build up and make breathing more difficult for you. The sputum may also make you
cough a lot.
The cycle below will help you to clear the sputum from your lungs. You can do the
routine lying on your side or sitting. If you use a reliever medication you should use
it before you start the routine.

Relax and breathe
gently for 5 or 6
quiet breaths
Cough once or twice
to clear sputum from
your lungs

Take 5 or 6 deep breaths,
breathing out gently
through pursed lips

Relax and breathe
gently for 5 or 6
quiet breaths

Relax and breathe
gently for 5 or 6
quiet breaths
Huff once or twice. Start
gently and gradually get
deeper each cycle

“Huffing” is a technique that helps to move sputum and is much less tiring than
coughing. To produce a huff take a small breath, keep your mouth open wide, and
push the air out. A huff should be long and firm, but not too forceful. You should
hear the sputum “rumble” as the huff moves it. A long huff will move sputum from
deeper parts of your lungs, but a short huff only moves sputum near the top of your
lungs.
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If you produce a lot of sputum each day…
Some people can control their sputum with this breathing routine alone. But if you
produce a lot of sputum each day (more than a third of a cup), you may need to
combine this routine with other techniques. A physiotherapist can teach you how to
do this. Other techniques include postural drainage – that is, positioning your body
so that gravity can help the sputum to drain from your lungs, or flutter - breathing
into a plastic device against pressure that causes the sputum to move.

If your sputum is thick, sticky and difficult to cough up…
Sipping a drink or using steam inhalations may help if you are having long, tiring
bouts of coughing. Your doctor may prescribe an expectorant – that is, a mixture
that helps to loosen the sputum in your lungs – as some people find this helpful.

If your sputum becomes thicker or coloured…
If your sputum becomes more coloured – yellow, green or brown – or thicker, you
could be developing an infection, and you should see your doctor, as you may need
antibiotics. You should also contact your doctor if you cough up blood – this may be
a sign of infection, or of other problems. You should learn to recognise when you
are developing a chest infection so you can get treatment as soon as possible. A
chest infection often follows a head cold, so watch closely for these symptoms if you
develop a head cold.

For further information on clearing your sputum, contact the
Physiotherapy Department at Austin Health on 9496 5461.
Notes: ………………………………………………………………………..
…………………………………………………………………………………
…………………………………………………………………………………
…………………………………………………………………………………
…………………………………………………………………………………
…………………………………………………………………………………
…………………………………………………………………………………
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Managing Breathlessness
Being short of breath can be very frightening and makes most people tense up,
tighten their shoulders, and take small, fast gasps of air. This doesn’t help.
Breathing this way takes a lot of effort, doesn’t get much air into your lungs and you
become even more tense and frightened.

There is another way of breathing which helps put you in control:
Drop your shoulders…
Let them sink right down and feel heavy and relaxed.
…breathe in quietly…
You’ll feel your lower ribs and maybe your stomach move out a bit. Let this
movement grow gently as you breathe – the movement should be near your waist,
not near your shoulders.
…and breathe out gently through pursed lips.
Think about letting the air out gently with your lips pursed. Don’t push it out –
just let it flow.
Keep breathing like this at your own rate. At first your breaths might be short and
fast, but gradually you will find that they slow down, and you will feel more in
control. Don’t think about taking big or slow breaths – just concentrate on feeling
loose and relaxed, expanding around your waist as you breathe in, then letting the
air out gently.
You need to practise this type of breathing and learn to do it well, when you are
comfortable and breathing easily. Then you will be able to use it when you become
breathless.
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Practise for a few minutes every day:
Six gentle breaths ………………. then take a short break,
then another six breaths ………… and a break,
and another six breaths …………. and rest
Start by practising when you are sitting comfortably, leaning forward, then gradually,
when you are confident, move on to practising while you are standing and lying
down.

Finding a comfortable position
There are a number of positions which can help you to breathe more easily,
whether you are lying down, sitting or standing:

Lying down:

Stack 2 or 3 pillows for your head and shoulders, and put

another under your chest. Lie on one side, but rolled a bit towards your front, knees
slightly bent and your top leg in front of the one beneath to balance you.

Sitting:
Put two or three pillows on a table in front
of you. Sit on a chair, lean forward from
your hips, keeping your back as straight
as possible, and rest your head and arms
on the pillows.
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Sitting on a chair or stool, lean
forward with your back straight.
Rest your forearms on your knees.
Let your tummy fall forward and
keep your wrists and neck as
relaxed as possible.

Standing:
Lean forward from your hips and rest
your arms on something at the right
height – a bench, a window sill, the
back of a chair, a fence…

OR
With you feet placed comfortably apart,
lean your back against something solid
such as a wall or pole.

Whichever position you choose to use, make sure you relax your shoulders. Do not
grab onto things with your arms. You might like to try putting the palms of your
hands face up in your lap to avoid gripping onto things.
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Use these techniques when you become breathless
You might find yourself becoming short of breath doing things like getting dressed,
housework, shopping, gardening, or playing bowls. Use these breathing exercises
to help.
Remember, when you find yourself short of breath:


Don’t panic
Let your shoulders drop down, feel heavy, relaxed, and calm. You have
practised your breathing – you know what to do, you are in control.



Find a comfortable position
whether you are sitting, standing or lying down.



Breathe in quietly
Let the area around your waist expand gently, at its own rate.



Breathe out gently through pursed lips
Let the air simply flow out, gently, quietly.

If you need more information on managing breathlessness contact
the Physiotherapy Department at Austin Health on 9496 5461.

Notes: ………………………………………………………………………..
…………………………………………………………………………………
…………………………………………………………………………………
…………………………………………………………………………………
…………………………………………………………………………………
…………………………………………………………………………………
…………………………………………………………………………………
…………………………………………………………………………………
…………………………………………………………………………………
…………………………………………………………………………………
…………………………………………………………………………………
…………………………………………………………………………………
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Stress, Anxiety and Depression
Often the uncertainties of living with a chronic illness can cause stress and anxiety
for you and your family. You may feel tense, angry or have fears or worry about the
future. It may be difficult to juggle the demands of work, family, friends, and having
an illness all at once.
Stress is a natural process, which helps people perform to their best. But when
stress continues for a long period of time, it can have a negative effect on the body.
It becomes a problem if it is more than just feeling “down” occasionally. One of the
difficulties is that many people don’t recognise the feelings of anxiety and
depression that have crept up on them. They may have just become used to feeling
that way.
People who are diagnosed with COPD have to cope with many stressors
associated with lung disease including:


Breathlessness



Coughing



Wheezing



Pain



Poor sleep



Changing body image



Fear of losing control



Loss of independence



Social stigma



Social isolation



Family pressures



Uncertainty about the future

Emotional distress can contribute to breathlessness,
which may lead to panic.
Depression, anxiety and panic are frequent
complications of chronic breathlessness.
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Stress Reflex
When you are stressed or anxious, your body responds so that you are physically
ready to deal with the situation. You may have heard of the flight or fight response.
Your adrenalin level, heart rate and blood pressure go up and you breathe faster.
This is designed to help us for example running away from an oncoming bus. But in
some cases these responses become unhelpful to us – like when you’re trying to
cope with having COPD. Over the long term, stress can lead to:


Tension / pain in neck and shoulders



High blood pressure and heart conditions



Weaker immune system making you more susceptible to illness.

How can I tell if I am Stressed, Anxious
or Depressed?
Some signs include:


Worrying too much about things



Difficulty “letting go” of your problems



Difficulty sleeping



Feeling “on edge” all the time



Being irritable



Difficulty seeing things in perspective (e.g. small matters appear very
important).
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Not wanting to go out of the house



Not wanting to speak with people



Feeling isolated and alone



Changes in your appetite, eating either more or less.



Becoming less concerned about your physical appearance



Feeling there is no point and that everything is just too difficult



Difficulty focussing or concentrating on things.

Physical symptoms may include:


Rapid heartbeat



Dizziness



Shortness of breath



Feeling of choking



Muscle tension



Nausea



Dry mouth



Sweating

Feeling anxious or depressed is a normal reaction to having a chronic disease.
Most people have some of these feelings some of the time. If you feel that they last
longer than normal and cause significant distress to your day-to-day functioning,
speak to your doctor. You can also ask to speak to a counsellor at your local
Community Health Centre.

Stress Management
Stress management techniques can improve how you deal with stress and prevent
it from building up to a point where it makes you unwell.
Being realistic – Do a balance of activities – not too much or too little.
Breathing – Slow breathing is the first part of all relaxation treatments.
Time management – Plan a day or a week’s activity on paper to
make use of time more efficiently. Stress often occurs when you try
to do more than what you have time for.

Goal setting – Use your action plan diary to set specific achievable
goals each week. By breaking large or long term goals down into
smaller short term goals it can make them less daunting. Each time
you achieve a small goal you are slowly achieving the large goal, which initially
seemed too difficult. You can see progress being made.
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Problem solving – Work on problems as they arise. Avoiding problems only makes
them worse in the long run and you more anxious:
Define what the actual problem is
Think of possible solutions and ask others if you think it will help
Develop the idea you like best, and finally,
Implement the solution you choose.
Not all problems have perfect or easy solutions. Trying to solve them and coming
up with your own solutions is important in managing your stress. Often just writing
things down makes them clearer in your mind.
Know what stresses you – Think of an event or situation when you feel stressed.
Identify what it is exactly about the event that makes you stressed. Think of how
your body reacts when it is stressed e.g. shallow breathing, tight muscles, increased
heart rate, sweating.
Be assertive – Let people know how you feel or think. Stress often
arises when we do not give clear messages or we think we are not
being understood.
Self Talk – Learn to acknowledge your negative thoughts.
Negative thoughts are things like “I can’t do that”, “What’s the point”, “Whatever I do
it goes wrong anyway”. When you start to think like this, say “No” and try saying “I
can do this”. Turn your negative thoughts into positive goals and strengths.
Negative thoughts will keep coming back, but if you keep stopping them before they
get started you will feel a lot better.
Tai Chi – is a Chinese form of movement based on
ancient martial arts. It is a set of soft slow movements,
co-ordinated with concentration of the mind and
breathing.
Yoga – is a form of restoring physical energy and increasing body awareness. It
helps regulate and improve awareness of breathing.
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Massage – is a simple form of releasing tension by
applying firm or gentle pressure to various parts of the
body.
Talking – Talking to someone relieves the strain and often
helps to bring the problem(s) into perspective.
Time out – The most important time to relax is when you
don’t have “time”. Reading, watching TV, listening to music
or watering the garden can be used as time out. Breaks
actually improve performance, motivation, creativity and
problem solving ability.
Exercise – stimulates the release of “mood
elevating” hormones called endorphins. It will
help release tension and improve general well-being.
Lifestyle changes - Try to reduce your intake of coffee, cigarettes
and other non-medical drugs and try to maintain regular sleeping habits.
Relaxation - Practise some form of relaxation.
Attitude – Be nice to yourself and make a commitment
to manage your symptoms better. Start to incorporate
some of these techniques into your daily life. Include
stress management in your weekly action plan.
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Relaxation
Relaxation is a way of producing a quiet body and a calm mind and is extremely
useful in helping manage panic attacks, anxiety and stressful situations. Relaxation
techniques are more than just a way of taking “time out”. They are important for
your physical and mental well-being.

What happens to our body when we relax?

Heart slows down

Mind becomes more tranquil &
calm

Breathing slows
down

Hormone production
decreases

Blood pressure
goes down

Less sweating

Types of Relaxation
There are many different ways of relaxing. It is important to remember that
everyone is different, and different things work for different people. Here are some
relaxation techniques that are commonly used.
Progressive Muscle relaxation – tighten and relax muscles, concentrating on the
difference between the tensed and relaxed state.
Guided Imagery – listen to a story and imagine
yourself in another time and place e.g. by a
beach, waterfall or floating on a cloud.

Visualisation – tell yourself a story or see yourself achieving a goal.
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Distraction – do something else to stop yourself from thinking about whatever is
making you feel negative.
Prayer and meditation – can be used to improve
physical, emotional and spiritual wellbeing.
Videos, tapes and CDs with commentary for muscle
relaxation, guided imagery and meditation can be
borrowed from the Occupational Therapy department at Austin Health, or your local
library.

Guidelines to help you practise relaxation:
Pick a quiet place and time during the day when you will not
be disturbed for at least 15 – 20 minutes.
Try to practise your chosen technique often.
Don’t expect miracles. Some techniques take 3-4 weeks of
constant practice before you really start to notice benefits.
Relaxation should be helpful. If you find it unpleasant or it makes you more
anxious, try a different technique.

Is sleep the same as relaxation?
Sleep is not as effective as relaxation
when managing stress. Both relaxation
and sleep are states of rest - although
relaxation often precedes sleep. With
RELAXATION you get a quicker and
bigger drop in breathing rate. Your heart
rate, breathing rate and blood pressure
are lower after relaxation than after a night
of sleep. It is important not to move
into deep sleep when doing relaxation,
as you may not be getting the full
benefits.
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For more information on stress management & relaxation, contact the
Occupational Therapy Department on 9496 5105. There are also some
great ideas and resources are available from the Beyond Blue Info line
1300 22 4636 and on their website: www.beyondblue.com.au
Notes: ………………………………………………………………………..
…………………………………………………………………………………
…………………………………………………………………………………
…………………………………………………………………………………
…………………………………………………………………………………
…………………………………………………………………………………
…………………………………………………………………………………
…………………………………………………………………………………
…………………………………………………………………………………
…………………………………………………………………………………
…………………………………………………………………………………
…………………………………………………………………………………
…………………………………………………………………………………
…………………………………………………………………………………
…………………………………………………………………………………
…………………………………………………………………………………
…………………………………………………………………………………
…………………………………………………………………………………
…………………………………………………………………………………
…………………………………………………………………………………
…………………………………………………………………………………
…………………………………………………………………………………
…………………………………………………………………………………
…………………………………………………………………………………
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Nutrition and Healthy Eating
This information tells you about how your breathing can be affected by what you eat
and how you eat it. Choosing the right foods can help you:
 maintain a stable healthy weight
 improve your muscle strength (including those used for breathing)
 improve your immune system.

General Healthy Eating Guidelines
Research shows that people who eat a wide variety of foods are healthier. This can
be achieved by following the healthy eating pyramid and eating an appropriate
variety of foods from each food group.

Extras
Meat &
Alternatives
Dairy
Fruit
Vegetables
Breads &
Cereals

1 serve
1 serve
2-3 serves
2 serves
5 serves
5+
serves
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Breads &

5+ serves per day

Cereals

Provides carbohydrate for energy and fibre
1 serve = 1 slice of bread, 1 medium bread roll, ½ cup
cooked rice/ pasta/ noodles, ½ cup cereal. Include
wholegrain and multigrain varieties

Vegetables

5 serves per day
Provides vitamins, minerals, fibre and is low fat.
1 serve = ½ cup cooked vegetables, 1 cup salad. Include a
variety of different coloured vegetables.

Fruit

2-3 serves per day
Provides vitamins, minerals, fibre and is low fat
1 serve = 1 medium piece fruit, 2 small pieces fruit, ½ cup
tinned fruit, 1/2 cup juice, ¼ cup dried fruit. Include a
variety of fresh fruit and tinned fruit in natural juice.

Dairy

2-3 serves per day
Important source of calcium and protein.
1 serve = 250ml milk, 200g yoghurt, 2 slices cheese, 250ml
custard. Choose low fat varieties if you are overweight or
have high cholesterol.

Meat &

1 serve per day

Alternatives 1 serve = 100g cooked meat (beef, lamb, chicken), 120g
cooked fish, 2 small eggs, ½ cup cooked lentils, chickpeas,
canned beans. Choose lean varieties of meat.
Fats & Oils

Limit to 1 level teaspoon of fat with each serve
bread/cereal. Allow more if you are underweight.

Extras

Examples: cakes, biscuits, chips, ice cream, chocolates,
lollies, pastries, soft drink, alcohol. No more than 1 serve
per day, as these foods are high in fat, salt and sugar.
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Tips to Help Control Your Symptoms
1)

Avoid anything that causes your stomach to feel bloated

When your stomach is too full, it pushes up on your diaphragm and makes it harder
for you to breathe.


Avoid large meals or eating past the time you feel full



Try to have 6 small meals per day



Eat slowly and chew your food well



Don’t fill up on drinks before your meal



Keep carbonated and fizzy drinks to a minimum
e.g. soft drinks, mineral water, champagne and beer:
water is the best to drink.



Prevent constipation:

 Eat plenty of high fibre foods by choosing wholemeal & wholegrain breads
and cereals (but make sure you increase the amount of fibre you eat
gradually).
 Drink plenty of fluids, but if you’ve been advised by your doctor to restrict the
amount of fluid you drink, it’s important that you follow this restriction each
day.

2)

Avoid large amounts of extra sugar

Sugar produces more carbon dioxide than other foods and our body must work
harder to breathe this carbon dioxide out. It’s best to avoid high sugar foods and
fluids especially if you are overweight. Choose ‘diet’, ‘low joule’ or ‘sugar free’
varieties of:


Soft drinks or cordial



Jelly



Lollies



Sugar added to tea / coffee
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3)

Eat a balanced diet to help your immune system

If you don’t eat a healthy balanced diet, your immune system may not have all the
nutrients it needs to fight infections.

4)

Drink plenty of fluid

People with lung disease lose extra water through their
lungs, so it’s important to maintain the water levels in your
body.


Drinking plenty of fluids can also help to keep your sputum thinner, making it
easier to cough up.



Include 8-12 cups of fluids every day. This can be water, tea, coffee, soup,
low joule cordial or still mineral water.



If you’ve been advised by your doctor to restrict the amount of fluid you drink,
it’s important that you follow this restriction each day.

If breathlessness stops you from eating:
People with lung disease often find it hard to eat when they are short of breath.
Tips to help you eat enough food even when you’re breathless:


Eat six small meals per day.



Avoid getting tired by using easily prepared food (e.g. tinned soup, stews,
baked beans, custard, yoghurt, frozen meals).



Eat at times when you know you won’t be too tired, for example, have your
main meal in the middle of the day.



Rest before eating.



Eat slowly to allow breathing to remain relaxed while eating.



If you do become breathless whilst you are eating, have a break, get your
breathing back under control and then start again.



Eat small mouthfuls of food.



Eat food that requires minimal chewing e.g. stewed fruit, puddings, mashed
potato, and casseroles.
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Maintain a Healthy Body Weight
Being either overweight or underweight can affect your breathing.
Are you overweight?
Weight gain is common in lung disease due to:


limited ability to exercise



use of steroid based medication to control breathing



intake of excess amounts of foods and fluids.

The following guidelines should be followed to assist weight loss:


Follow the healthy eating pyramid.



Avoid high fat foods e.g. cream, butter, fried foods, full fat dairy products and
fatty meats e.g.: sausages, salami, devon.



Avoid excessive consumption of alcohol.



Avoid all added sugar and high sugar foods.



Choose wholegrain bread and cereals for fibre.



Do your home exercise program 5 days a week.



Seek help from your Dietician if you are having
problems, so that a program can be designed for you.

Are you underweight?
Weight loss is common in lung disease due to:


Increased energy used for breathing



Difficulty breathing and eating at the same time due to shortness of breath



Inadequate food intake because of lack of appetite or inability to prepare
food.

359

The following guidelines should be used to help gain or maintain weight:


Add fat to meals to provide extra energy e.g. cook with vegetable oils, eat
nuts and avocado, add extra margarine to your bread and add cream to
desserts.



Eat plenty of protein foods
serves of meat, fish, chicken or eggs.
serves of dairy foods (full fat varieties).



Do your home exercise program as this
helps to improve your appetite.



Ask your Dietician about nourishing (high energy and protein) drinks e.g.
Sustagen, Fortisip, Novasource.

Easy Eating for the ‘Not so Good’ Days
Even if you don’t feel well, it is important that you keep eating to give your body the
nourishment it needs for fighting infections and healing.
Try to keep some foods on hand that will be ready to eat, so you can make a quick
meal with little effort.


UHT milk and custard.



Packets of pasta or rice dishes in your favourite flavours



Tinned fruit, tuna, baked beans, spaghetti, soup



Dried fruit and nuts



Dairy desserts such as: Crème caramel, Fruche, LeRice, Yogo, mousse, Milo
or Nesquick snack, yoghurt or ice cream
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Hot buttered raisin toast, crumpets or muffins



Frozen meals for one



Oven fry chips, potato wedges, Fish Fingers or Nuggets



Frozen vegetables



Dry biscuits with dips, cream cheese or cheese spread

Nourishing Drinks and Powders
If your appetite is very poor and you can’t eat a full meal, you might need a meal
replacement or nutritional supplement. Different powders are available from the
supermarket or chemist, including Horlicks powder, Malted Milk powder, Milo,
Ovaltine, Actavite, Sustagen Sport powder, Sustagen Hospital Formula powder,
Proform HI Protein Powder, Nutridrink, Ensure, and Novasource. Talk to your
dietician for advice on the right nourishing drinks for you.

Please contact the Nutrition Department at Austin Health on 9496
5011 if you require further information.
Notes: ………………………………………………………………………
………………………………………………………………………………...………………
…………………………………………………………………...……………………………
……………………………………………………......………………………………………
………………………………………......……………………………………………………
…………………………......…………………………………………………………………
………………………………………………………………………………...………………
………………………………………………………………………………...………………
………………………………………………………………………………...………………
………………………………………………………………………………...………………
………………………………………………………………………………...………………
………………………………………………………………………………...………………
………………………………………………………………………………...………………
………………………………………………………………………………...………………
………………………………………………………………………………...………………
………………………………………………………………………………...………………
………………………………………………………………………………...………………
………………………………………………………………………………...………………
………………………………………………………………………………...………………
………………………………………………………………………………...………………
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………………………………………………………………………………...………………
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Conserving Your Energy
Many people with COPD are limited in their activities by breathlessness. It’s difficult
to do what you have to, let alone what you enjoy doing. But this does not mean you
have to stop doing what you enjoy doing. You need to find ways of using less
energy so that you can do what you want to do.

What is “Energy Conservation”?
Energy conservation aims to achieve more with less effort. It involves reducing the
energy requirements of daily activities and avoiding getting over tired. This allows
time and energy for interests & hobbies.

Principles for saving energy
Planning


Use a day planner / calendar / diary to organise your
activities:



Work out which activities you can complete without getting
pain or too tired, and which activities you find difficult.



Avoid doing 2 or more difficult activities in a row.



Spread work evenly over days/weeks.



Avoid working in extremely hot or humid weather, and ensure the area has
fresh air and is free from dust.
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Establish routines – they help reduce stress.



Plan each day to include only what you can realistically do.



Leave time for unexpected events.



If you have more energy in the morning, plan a heavy activity for that time.

Pacing


Work within your limits - take a break before pain
or fatigue starts.



Break a large task into small manageable parts. You’ll recover quicker with
regular short breaks than doing it all at once.

Prioritise


Perform important activities before you run out
of energy.



Identify activities that you can do later or get
someone else to do.



Find out what community services are available to
you, eg. Meals on wheels or home help.

Positioning


Sit to perform activities whenever possible.



Organise your workspace – place most commonly used items within easy
reach to avoid excessive bending, twisting and reaching.



Avoid performing overhead tasks – they particularly tire muscles used to help
you breathe.



Change position regularly - holding one position for a long time will tire
certain muscles resulting in fatigue and breathlessness.



Use proper body mechanics



Use large muscles in your legs to lift, rather than your back



Carry objects close to your body



Avoid lifting - slide heavy items or use trolleys instead

Stress and anxiety can also use up a lot of energy! On pages 45-51 of
this booklet you will find some suggestions on ways you can learn to
manage stress and anxiety.
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Strategies to Conserve Energy in Daily Activities
In the bathroom


Sit to shower/bath & dry yourself.

Equipment is available to help.


Sit to shave, do your hair or apply make-up.



Use non-aerosol toiletries.



Use an electric toothbrush – minimises arm work.



Leave all toiletries within easy reach.



Use a toweling dressing gown to dry yourself while you rest.



Rails in the shower or toilet, or a frame placed over the toilet, long handled
aids and non-slip mats can reduce the effort required



If the steam bothers you, try turning on the cold water first and adjusting the
temperature of the water before getting into the shower.

While dressing


Sit where possible and avoid bending from a standing position.



Rest feet on a footstool.



Use long handed aids such as pickup sticks and shoe horns.



Convert lace up shoes to “slip-on’s” with elastic shoelaces.

In the kitchen


Sit to work at a table or bench.



Slide objects along benches instead of lifting.



Boxes or “pot drawers” that can be pulled out
saves bending.



Use small containers that are lighter and easier
to carry.



Leave frequently used items out, or rearrange cupboards so you don’t need
to bend or reach – ideally between waist and chest height.
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Meal planning and preparation


Have menus planned to avoid last minute
shopping.



Use a trolley when carrying plates to/from
meals table, to carry heavy pots or make trips
to the fridge.



Use pre-prepared fresh/frozen vegetables/meals.



Cook large volumes of food when feeling well and freeze meal-sized portions
for future use.



Use electrical appliances where possible e.g. can opener, blender, mixer,
knife, and food processor, or adapted equipment such as jar openers, tap
turners, light weight/large handled cutlery.



Use lightweight saucepans or double handled pots to distribute weight
evenly.



Cook in the microwave to minimise use of pots.



Use a steamer rather than boiling to avoid draining a hot heavy pot or spoon
vegetables out of the water.



Line oven/trays with foil that can easily be thrown out.



Soak dishes instead of scrubbing and let dishes drip dry.

Doing the laundry


Do small amounts at a time.



Avoid wringing clothes, roll hand washing in a

towel or drip dry.


Use a clotheshorse or dryer to avoid lifting above

your head.


Use a trolley to take clothes to the line; it will also

save you bending.


Hang clothes on coat hangers then hang on the clothesline. This minimises
the need to reach so high and the need for ironing.



Avoid wearing clothes that require ironing, and limit ironing to essential items
only.
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Cleaning


Schedule household tasks over the week so
you don’t do too much in one day.



Sit down to dust low surfaces.



Use a trolley or wheeled bucket to carry
cleaning products.



Use a damp mop on floors or damp cloths on
furniture to collect dust.



If you must do a dusty job use a facemask.



Consider accepting help from family or the local council to assist with
housework and gardening.

Bed making


Place the bed so there is easy access on both sides. If the bed is in a corner
put it on wheels or castors.



Use lightweight fitted sheets to minimise tucking in.



Doonas are easier to handle than heavy blankets.

Shopping


Use a shopping trolley rather than a basket.



Use shopping lists - organise your list by aisle if
you know your supermarket well.



Order goods by phone or Internet and have them
delivered.



Supermarkets will often carry your shopping to
the car on request.



Have all the perishables packed in a separate bag. When you get home, put
them away and leave the rest for later.
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Pay bills by arranging direct debit, or pay by phone or internet

Transport


Get a 1/2 price taxi card Ring the Victorian Taxi
Directorate 93204360 and ask them to send you a
form for your GP to complete.



If eligible, get a “Disabled Parking Permit” from your
local council.



Schedule a rest/coffee break into your travel plans if you will be out for an
extended period of time.



Hire a wheelchair for long daytrips. Some shopping centres provide
them…you can only ask!

Leisure
Choose activities that can be done sitting
If you are used to more vigorous or strenuous activities try
easier or shorter versions of them.
Go out with a companion rather than alone.
There are many long handled tools, gadgets and ideas that
can make gardening a lot easier.

Most adaptive equipment mentioned here is available for rent or
purchase from Austin Health. Please contact the Occupational
Therapy Department on 9496 5105 for further information.

Notes: ………………………………………………………………………..
…………………………………………………………………………………
…………………………………………………………………………………
…………………………………………………………………………………
…………………………………………………………………………………
…………………………………………………………………………………
…………………………………………………………………………………
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Community Resources
Part of looking after yourself is getting the support you need to live life to the full.
Your local community has a wealth of support services to help you and your family.

Local Government / Municipal Offices
Range of services to help you manage day-to-day tasks:


Delivered meals - volunteers and staff deliver meals to your home at
lunchtime. Special dietary requirements can be catered for.



Personal care - help with bathing, dressing and toileting



Home care - help with tasks such as vacuuming, cleaning, shopping



Home maintenance - help to maintain a safe and secure home environment.



Disabled parking tickets - contact the council for an application form to
complete with your doctor and submit to the local council offices.

Community Health Service
Run by your local council and provides access to:


Health services such as Physiotherapy, Occupational
Therapy, Social Work, Speech Therapy, Podiatry,
Counselling and Nursing.



Leisure programs for older adults & people with a disability provide
opportunity to meet & enjoy company of others in a group situation.



Maintenance Pulmonary Rehabilitation Classes - weekly exercise classes to
help keep up your regular exercise program at the Banyule, Nillumbik and
Darebin Community Health Centres. For further information, contact the
number below or speak to the Physiotherapist at Austin Health on 9496
5461.
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Self Support Groups:


Darebin CHS: Lung and Heart Friends (LAHF).



Meets third Wednesday of the month 1:30–3:30pm



Banyule CHS: Huff & Puff Support Group.



Meets first Wednesday of every month, 1.30–3.00 pm.

For an appointment or further information contact:
Aged Care and

Community Health Centres

Disability Services
Banyule

9457 9972

West Heidelberg: 9450 2005
Greensborough: 9433 5111

Darebin

8470 8828

Northcote: 9489 1388
Preston: 9478 5711

Nillumbik

9433 3148

Eltham: 9431 133
Plenty Valley Community

Whittlesea

9217 2140

Health
Epping: 9409 8787
Whittlesea: 9716 9444

Hume

9205 2506

Broadmeadows: 8345 5777
Craigieburn: 9308 1222

Manningham 9841 5044

Doncaster: 8841 3000
Brunswick: 9387 6711

Moreland

9240 1111

Coburg: 9350 4000
Fawkner: 9357 2444
Glenroy: 9306 0511
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Aged Care Assessment Service (ACAS)
ACAS is a Commonwealth Government
organisation that helps people over 65 years old
and their carers work out what kind of care will
best meet their needs when they are no longer
able to manage at home. ACAS provide
information on suitable care options and can
arrange referral to residential or community care
services. It’s best to talk to your doctor first to
see if you need to be referred to an ACAS. The ACAS team is usually based at a
hospital or community centre and may include a doctor, nurse, social worker,
physiotherapist or occupational therapist. Once you’ve made an appointment, a
member of your local ACAS team will visit you in your home to make an
assessment of your needs.
You can contact Commonwealth Carelink Centre directly – 1800 052 222 or your
local ACAS:
North West ACAS 8387 2129 - Hume, Melbourne, Moonee Valley and Moreland
Council boundaries.
Heidelberg ACAS 9496 2489 - Southern Banyule area.
Bundoora ACAS 9495 3109 - Northern Banyule, Darebin, Nillumbik, Whittesea.
St Georges ACAS 9268 0566 - Boroondara, Darebin, Yarra.
Peter James Centre 9881 1875 - Manningham, Monash, Whitehorse.
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Seniors Information Victoria
Seniors information Victoria is a service for older people, relatives and friends
providing information and advice on a range of issues. You can get information on
housing options, home based and community services, health and wellbeing issues,
legal & financial matters, new learning opportunities, and retirement and support
services. Printed information also available including a directory of resident funded
Retirement Villages and independent living units. The contact phone number is
1300 135 090.

Centrelink
Centrelink is an agency of the Commonwealth Department of
Human Services. It provides information and services about:


Aged Pensions - ensures an adequate income in your retirement



Pension Concession Cards - if you receive a Centrelink Pension, you may be
eligible for reduced cost medicines & other concessions



Pension Loans Scheme - may be able to help if you have capital tied up in
your assets



Disability Support Pension - payment for people whose physical, intellectual
or psychiatric impairment prevents them from working, or for people who are
permanently blind



Carer Payment - income support payment for people who are unable to
support themselves by working while caring for someone with a disability,
severe medical condition or who is frail aged



Carer Allowance - payment for carers who provide daily care for an adult with
a disability, severe medical condition or who is frail aged at home. Carer
Allowance (adult) may be paid on top of Carer Payment (adult) or other
payments, such as Age Pension.

For further information contact Centrelink on 13 10 21.
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Carers Victoria / Carer Links
Carers provide support to children or adults who
have a disability, mental illness, chronic
condition or who are frail aged. Carers can be
parents, partners, brothers, sisters, friends or
children of any age. Carers Victoria and Carer
Links are organisations that provide direct
support to carers in their caring role, as well as
education, training and advocacy programs to increase awareness of carers and
carer's issues. Contact Carers Victoria on 9396 9500, Carer Links North 9471
1344 or the Commonwealth Carer Resource Centre on 1800 242 636.

Multi-Purpose Taxi Program
The Victorian Taxi Directorate provides half
prices taxi fares through the multi-purpose taxi
program. The program helps Victorians with
severe and permanent disabilities use taxis at an
affordable rate. Members of the Multi Purpose
Taxi Program are given a card which they show the driver at the start of each trip.
The cards cost $16.50 and are valid for six years. To become a member of the
Multi Purpose Taxi Program, both you and your doctor have to fill in an application
form. To obtain an application form or for further information you can contact the
Victorian Taxi Directorate on 9320 4360 or 1800 638 802.

Energy Concessions
People with COPD who require an oxygen concentrator at home are entitled to
concessions on their energy bills. If you have an oxygen concentrator, speak with
your Oxygen therapist about applying for a concession. The home oxygen
department at Austin Health can be contacted on 9496 3669.
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For more information on community support, contact the Social
Work Department at Austin Health on 9496 5560.

Notes: ..……………………………………………………………………….
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…………………………………………………………………………………
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…………………………………………………………………………………
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Planning for your Future Health care
It’s important to plan for the future and for situations where you may be
unable to give messages about the care you wish to receive. For example if
you have a car accident and are unconscious you may not be able to tell the
doctors how you want to be treated. There are several ways you can ensure
your doctors know your wishes.

Enduring Power of Attorney
An Enduring Power of Attorney is a document that appoints another person to act in
your place if you are unable to do so. There are different types of Enduring Power
of Attorney to deal with different areas of your life such as health care or your
financial matters. An Enduring Power of Attorney (Medical Treatment) is where you
appoint a person to make decisions about your health care when you are unable,
such as if you are in a coma. The Office of the Public Advocate can send you a
book called Taking Control – A Guide to Powers of Attorney, which explains the
process involved. Contact the Office of the Public Advocate on 96039300 or
discuss Power of Attorney with your Lawyer.

Respecting Patient Choices at Austin Health
An Advance Care Plan can be developed with your doctor to record your choices
ahead of time. It helps people to accurately remember what treatment you want
and makes it easier to communicate these wishes to doctors and nurses who may
not know you. It includes appointing a Medical Enduring Power of Attorney and a
statement of your choices. An Advance Care Plan will ONLY come into effect if you
are unable to tell your treating doctor what you want.
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You should think about the treatment you would want and
talk about it with your family or significant others, and your
doctor. It may be hard for you to face some of the questions
and information, but thinking about what medical treatment
you would want in an emergency is important and is no
different to putting thought into your life insurance, your will
or planning for many other aspects of your future.

For further information you can contact the Social Work
Department at Austin Health on 9496 5560 or the Austin Health
Respecting Patient Choices Consultants on 9496 5660.
Notes: ..……………………………………………………………………….
…………………………………………………………………………………
…………………………………………………………………………………
…………………………………………………………………………………
…………………………………………………………………………………
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…………………………………………………………………………………
…………………………………………………………………………………
…………………………………………………………………………………
…………………………………………………………………………………
…………………………………………………………………………………
…………………………………………………………………………………
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…………………………………………………………………………………
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Swallowing with COPD
Breathing and swallowing share a common pathway and involve the mouth, throat
and voice box. Breathlessness and lung problems can lead to problems with
swallowing. Saliva, food or fluid may go "down the wrong way". This is called
aspiration. Build up of aspirated saliva, food or fluid in the lungs can cause
pneumonia and further damage to the lungs.

What is a normal swallow?
Normally swallowing allows foods and fluids to safely travel from the mouth to the
stomach. Swallowing can be divided into 3 stages:

Stage 1 – In the mouth:
Food or fluids are chewed, mixed with saliva and organised
into a ball. The tongue moves the ball to the back of the
mouth.

Stage 2 - In the throat:
The swallow reflex is triggered, which causes the voice box
to close and block off the airway. The food or fluid then
travels from the back of the throat, past the closed airway
entrance and down into the food pipe.

Stage 3 - In the food pipe:
A muscle opens at the start of the food pipe and the food or
fluid moves down the food pipe into the stomach.
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How breathing problems interfere with swallowing
Normal breathing during swallowing


Before we swallow, we breathe out to prevent inhaling food or fluid.



We hold our breath, for about 1 second, to seal off the airway as we swallow.



We continue to breathe out after the swallow. This helps to clear material in
the throat.



We then breathe in again normally. This process should only take a couple
of seconds.

Breathing and swallowing with COPD
The fine coordination between breathing and swallowing is upset and food or fluids
end up in the lungs. The reasons for this include:


The pattern of breathing in and out becomes increasingly irregular.



Food and drink can accidentally fall into the throat before you are ready to
swallow and seal the airway.



You may breathe in just before swallowing to “catch your breath”.



You may not be able to hold your breath to seal the airway for long enough
during the swallow.



Food or fluid particles may remain in the throat after the swallow because the
swallow is weak.



You may inhale just after the swallow.



The muscle at the entrance to the food pipe may not open properly to allow
all food or fluids into the food pipe.



Some food or fluids may come back up from the stomach into the throat once
your airway is open again. This is called reflux.
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Signs of a swallowing impairment


Eating makes you feel tired or short of breath



Coughing or choking with meals when food or fluid enters the airway



Difficulty getting food down or food sticking in the throat



Wet or ‘gurgly’ voice after swallowing



Frequent chest infections



Loss of weight



Increased sputum (may also be a sign of other respiratory problems)

Swallowing safety guidelines


Sit upright in a supported chair when eating/ drinking



Eat slowly and take small bites and mouthfuls



Choose soft and easy to chew foods, add gravy or sauces



Do not take continuous gulps of liquid - take a breath between sips



Alternate liquids and solids, do a second swallow to clear any residue in the
throat



Squeeze hard with each swallow to push more food or fluid down



Try to breathe out immediately after you swallow. This clears any food or
fluids in the airway.



Avoid eating or drinking if you are short of breath.



Do not talk when eating as this requires your airway to be open, and you may
breathe in food or fluid.



Stay upright for 30 minutes after each meal to allow gravity to aid digestion
and clear any leftover food or fluids from the throat



If you experience reflux, you should notify your GP. He may prescribe
medications to prevent this, as well as discuss ways to reduce the problem
such as avoiding certain foods.
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If you use oxygen at home, keep nasal prongs on during meals.

Be aware and prepared!


Be aware that when you are having difficulty swallowing food or fluids, it may
be related to your breathing



Remember that fatigue and shortness of breath make it more difficult to
swallow



By learning how to identify your own swallowing problems and taking the
necessary steps to overcome them, you are protecting your own health



Respiratory difficulties may get worse, particularly when you’re unwell or
have a chest infection. By practising these techniques now, you are
preparing yourself for any difficulties you may experience in the future.

Dry Mouth
People with breathing problems often experience dry mouth. This is due to mouth
breathing, medications, and home oxygen. A dry mouth results in physical
discomfort, increased risk of dental problems, difficulty with chewing and
swallowing, and reduced ability to taste.

To reduce dry mouth:


Increase fluid intake and sip water throughout the day



Use a saliva substitute available from most chemists



Suck sugar-free lollies or chew gum



Avoid medicated lozenges



Apply lip balm regularly



Reduce alcohol and caffeine intake and avoid smoking



Increase humidification: use steam inhalation or saline nebulisers



Review your medications with your GP



Have regular dental check-ups and maintain a clean mouth
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Oral hygiene
Saliva acts as a naturally occurring cleaning system to
protect your mouth, gums and teeth. There is also
evidence to suggest that aspirating oral bacteria
increases the risk of pneumonia. It is very important to
maintain a clean mouth to balance the pH level and
neutralise bacteria. This also increases saliva
production.

Outpatient appointments
The Speech Pathologist aims to educate and screen all participants in the
Pulmonary Rehabilitation Program. You may be asked to attend an outpatient
appointment if you experience swallowing problems.

The Pulmonary Dysphagia Outpatient Clinic is run in conjunction
with a dietician. Appointments are available on Wednesday
afternoons, please phone 9496 2795 (Monday - Friday 9am - 5pm).
For further information on swallowing and COPD you can contact the
Speech Therapy Department at Austin Health on 9496 5549.
Notes:………………………………………………………………………….
…………………………………………………………………………………..
…………………………………………………………………………………..
…………………………………………………………………………………..
…………………………………………………………………………………..
…………………………………………………………………………………..
…………………………………………………………………………………..
…………………………………………………………………………………..
…………………………………………………………………………………..
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Urinary Incontinence – What is it and what
can be done to help?

Urinary incontinence is losing control of your bladder or the inability to hold in
urine until reaching the toilet and wetting yourself. The amount of urine loss can be
small e.g. dampening of underwear or large such as wetting outer clothing. It is
always a sign or symptom of an underlying problem. Bladder control problems can
usually be cured or significantly improved if treated.
One in every six people in Australia is affected by urinary incontinence. Women are
more likely to be affected than men. In older age groups, incontinence tends to be
more common and more severe.

Types of urinary incontinence:
Stress incontinence
The leakage of small amounts of urine on coughing, sneezing, laughing, straining or
lifting e.g. your grandchild or grocery shopping.

Urge incontinence
The loss of urine associated with a sudden strong urge to urinate and an inability to
get to the toilet in time. The loss of urine is usually large.

Overflow incontinence
The bladder empties poorly and urine loss can occur at anytime.

Functional incontinence
Result of physical, mental or environmental problems such as poor mobility or
shortness of breath (unable to walk to toilet), poor dexterity (unable to undress to
use toilet), or memory loss (unable to find toilet).
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What are the warning signs?


Emptying your bladder too often



Feeling the urgency to urinate



Not always being able to get to the toilet in time



Going to the toilet more than twice at night



Wetting the bed



Passing small amounts of urine



Having a weak or stop/start urine flow



Experience leakage when coughing or sneezing



Feeling pain while passing urine



Urine which has offensive odour, is very dark or contains blood

Risk factors or causes for urinary incontinence
Changes in the body:


Pregnancy



Menopause



Childbirth



Enlarged prostate

Medical conditions:


Urinary tract infection.



Diabetes.



Arthritis affecting ability to move around e.g. difficulty with walking or
getting up from a chair or bed



Multiple sclerosis and Parkinson’s disease



COPD



Medications such as sleeping tablets causing difficulty to wake up to go
to the toilet at night
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Constipation

Pelvic floor muscles
What are the pelvic floor muscles?
The floor of the pelvis is made up of layers of muscles and other tissues. These
layers stretch like a hammock from the tailbone at the back to the pubic bone in
front and are called the pelvic floor muscles. It supports the organs of the pelvis
including the bladder and bowel. The pelvic floor muscles have an opening for
the urethra (urine tube) and the rectum (back passage) and in women the
vagina. They play an important role in bladder and bowel control.

Male pelvic floor

Female pelvic floor
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The pelvic floor muscles may be weakened by:


Pregnancy and childbirth.



Continual straining to empty your bowels (constipation).



Persistent heavy lifting.



A chronic cough (such as smoker’s cough, COPD or asthma).



Being overweight.



Changes in hormone levels at menopause.



Lack of general fitness.

How to strengthen your pelvic floor muscles:
1. Sit or lay down comfortably with the muscles of your thighs, buttocks and
stomach relaxed
2. Tighten or draw in around your back passage, vagina in women and front
passage all at once, lifting them up inside. Try and hold this strongly as you
count to 5 then relax.
3. Rest for 10 seconds and then repeat (squeeze and lift and count to 5 then
relax). If you find it easy to hold to a count of five, try to hold longer – up to ten
seconds.
4. Repeat this as many times as you are able, aiming for 8-10 squeezes
5. Now do 5 to 10 short, fast and strong contractions
6. Do this exercise routine 4-5 times a day
Whilst doing the exercises:


Do not hold your breath



Do not push down instead of squeezing and lifting up



Do not tighten your tummy, buttocks or thighs
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Healthy bladder and bowel habits


Drink 1.5 to 2 litres of fluids per day. If you’ve been advised by your doctor to
restrict the amount of fluid you drink, it’s important that you follow this restriction
each day



Limit the amount of caffeine or alcohol you drink as these may irritate the
bladder and make you go to the toilet frequently. Drinks that are high in
caffeine include tea, coffee and cola.



Don’t get into the habit of going to the toilet ‘just in case’ as this tends to reduce
the bladder capacity.



Try to go to the toilet when your bladder is full.



Keep your bowels regular and avoid constipation. Persistent straining or
pushing down can weaken your pelvic floor muscles.

During daily activities


Tighten your pelvic floor and lower tummy muscles when you:



Get up from lying to sitting, and from sitting to standing.



Lift, push, pull or drag anything heavy.



Cough or blow your nose.



Walking down steps or a ramp.

Defaecation Position
This technique prevents straining your pelvic floor muscles when you need open
your bowels. It also allows for complete emptying of the bowels.


Sit with your feet and knees apart



Lean forward



Raise your heels or place your feet on a stool



Bulge tummy forward on and off, till bowels move



Do not strain or push down
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Aids & appliances for incontinence
Incontinence products help to manage bladder or bowel leaks and accidents.

Types of incontinence products available:


Absorbent pads and pants.



Absorbent bed sheets and chair covers.



Condom drainage and catheters.



Products to assist toileting such as bedside commodes or urinals.

For further information or assistance regarding continence you
can contact the continence clinic at Austin Health on 9496 2759.
Self-referrals are accepted.
Notes:………………………………………………………………………….
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386

Sexual Relations
Sexual relations are not just about the physical act of intimacy. There are several
components to sexuality:

Emotional

Love

Intellectual

Communication

Social

Availability of a partner

Physical

!!

Many couples find that having a chronic lung condition interferes with some or all of
these aspects of their sexual relationships. Some people find that they lose interest
in sex, while others find that they don’t. There is nothing wrong with either situation
provided you are happy.
There are many reasons why people may experience difficulties with their sexual
relations:


Physical limitations, such as post menopause, impotence issues, nerves,
hormone or blood supply problems
 Impotence issues may result from taking certain medications. Up to 55% of
men report dysfunction by the age of 75 and many women experience a
change in their hormone levels leading to dryness.



Emotional issues, such as fear of failure, low self esteem, anxiety over
expected roles & unreasonable expectations, monotony, marital disharmony,
depression
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Some things to consider:
1. If you have trouble with sexual performance, speak with your doctor as
medications are available to assist. The most well known medication is Viagra,
but Viagra is only one option amongst many to assist with impotence. Also,
there are health warnings when taking Viagra, especially if you are taking
nitrate drugs (such as Imdur, or Nitroglycerin patches) or having heart
problems. Ideally the cause of impotency should be addressed. For women,
there are also medications available to assist with dryness.
2. Breathlessness can reduce your ability to exert physically, but there is not
usually much stress to the body from lovemaking. Making love will not harm
you.
3. There is no “right” way to have sex; you need to find positions that are
comfortable for both of you. Try to achieve open communication with your
partner about what you like and want in the course of sexual activities. To
avoid breathlessness, try positions that require less energy.
4. Choose a time when you are physically and emotionally rested – perhaps after
a rest and your medications.

“The best breathing time is the best time for heavy breathing”

5. Avoid sexual activity right after a big meal and avoid drinking alcohol before
sex.
6. Good physical fitness will enhance sexual performance, so maintain your home
exercise program.
7. Counselling may help with many of the emotional problems. You can talk to
your doctor about seeking help from a professional experienced in sexual
counselling.
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8. Don’t forget, there are other ways to express love such as touching and
hugging. You could also enjoy a “romantic weekend” together.

The key points to remember about sex and intimacy, and your lung
condition are:
1. Keep things in perspective - remember all couples have difficulties sometimes;
it’s OK to seek advice and further information.
2. Communicating with your partner about your concerns and needs is important you can work together to make sex safe & enjoyable
3. There is not one “right way” to be sexually fulfilled
Shoalhaven Pulmonary Rehab Program education booklet

For further information on sexual relations please contact the
Respiratory Nurse at Austin Health on 9496 5000.

Notes: ……………………………………………………………………...
…………………………………………………………………………………
…………………………………………………………………………………
…………………………………………………………………………………
…………………………………………………………………………………
…………………………………………………………………………………
…………………………………………………………………………………
…………………………………………………………………………………
…………………………………………………………………………………
…………………………………………………………………………………
…………………………………………………………………………………
…………………………………………………………………………………
…………………………………………………………………………………
…………………………………………………………………………………
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9.10 Appendix 10 : Action plan documentation
PARTS OF AN ACTION PLAN
1. Something YOU want to do (not what someone else thinks you should do,
or that you think you should do)
2. Reasonable (something you can expect to be able to accomplish this week)
3. Behaviour-specific (for example, losing weight is not a behaviour, but
avoiding snacks between meals is a behaviour)
4. Answer the questions:
i. What? (for example, walking or avoiding snacks)
ii. How much? (for example, walking 4 blocks)
iii. When? (for example, after dinner or Monday, Wednesday, Friday)
iv. How often? (for example, 4 times)
5. Confidence level of 7 or more (that you will complete the ENTIRE action
plan)
_________________________________________________________

Action Plan Form

WEEK 1

This week I will_________________________________________

(what)

_____________________________________________________

(how much)

_____________________________________________________

(when)

_____________________________________________________

(how often)

How confident are you? (0=not at all confident; 10=totally confident)_______

Week 1

Check off Comments

Wednesday
Thursday
Friday
Saturday
Sunday
Monday
Tuesday
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Action Plan

Week 2

In writing your action plan, be sure it includes
what you are going to do,
how much you are going to do,
when you are going to do it, and
how often or how many days a week you are going to do it.
For example: This week, I will walk (what) around the block (how much) before
lunch (when) three times (how often).

This week I will_________________________________________ (what)
_____________________________________________________ (how much)
_____________________________________________________

(when)

_____________________________________________________

(how often)

How confident are you? (0=not at all confident; 10=totally confident)_______

Week 2
Wednesday
Thursday
Friday
Saturday
Sunday
Monday
Tuesday
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Check off Comments

9.11 Appendix 11 : Summary of exercise training protocol
Type of
exercise

Description

Intensity

Duration

Walking

Treadmill based walking.

Commenced at 70%
speed of baseline 6MWD

15 minutes

Resistance titrated to
achieve rate of perceived
exertion of 3 to 5 on
Borg.

15 minutes

Rests (interval training) permitted if
necessary
Cycling

Stationary bike
Rests (interval training) permitted if
necessary

Shoulder
elevation

Holding weight, raise hands to the
shoulders bending elbows, then lift
arms up to vertical above head.

20 repetitions at rate of
perceived exertion of 3
to 5 on Borg

1-2 minutes

Shoulder
abduction

Seated, holding weight, raise arms out
to the side to 90 degrees in an arc, then
lower to by side.

20 repetitions at rate of
perceived exertion of 3
to 5 on Borg

1-2 minutes

Rowing

Seated, holding weight raising hands
to chin with elbows out to the side of
trunk.

20 repetitions at rate of
perceived exertion of 3
to 5 on Borg

1-2 minutes

Elbow curls

Seated, holding weights, raise hands to
shoulders flexing elbows.

20 repetitions at rate of
perceived exertion of 3
to 5 on Borg

1-2 minutes

Shoulder
extensions

Seated, holding weight, arms straight
beside trunk, raise behind trunk then
back beside trunk.

20 repetitions at rate of
perceived exertion of 3
to 5 on Borg

1-2 minutes

Wall push up

Standing arm’s length from a wall,
feet shoulder width part, hands resting
on wall at shoulder height, lower body
to wall and push back out.

10 repetitions

1-2 minutes

Sit to stand

Seated, and raise to standing then sit
again.

10 repetitions

1-2 minutes

Trunk turning

Seated, rotate trunk from side to side,
maintaining bottom firmly on seat.

10 repetitions

1-2 minutes

Lateral bends

Seated, place left hand on head and
right hand on hip then bend trunk over
to the right keeping bottom firmly on
seat. Repeat for right hand on head
and left hand on hip bending trunk to
the left.

10 repetitions

1-2 minutes

Shoulder circles

Seated, hands on shoulders, elbows
out to the side and rotate clockwise.

10 repetitions

1-2 minutes
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Type of
exercise

Description

Intensity

Duration

Calf stretch Standing behind a chair, lunge
Gastrocneumius position, maintaining heal on the
ground and straight knee lean forward
to stretch calf region

30 seconds
each leg 3
repetitions

Quadriceps
stretch

Standing behind a chair, raise foot
onto another chair behind or grab with
hand as able

30 seconds
each leg 3
repetitions

Hamstrings
stretch

Standing in front of chair, place foot
on chair and lean forwards to stretch

30 seconds
each leg 3
repetitions

Chest stretch –
Pectoral
muscles

Stand in doorway, bend elbow to 90
degrees and shoulder abduction to 90
degrees. Place elbow on door frame
and step forward to stretch

30 seconds
each leg 3
repetitions
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9.12 Appendix 12 : Zero to 10 Borg Scale for measurement of dyspnoea

Instructions for rating Borg Score
“This is a scale that asks you to rate the difficulty of

your breathing, ranging from 0, no difficulty at all, to
ten, maximal. Using this scale, how much difficulty is
your breathing causing you right now?”

0

Nothing at all

0.5 Very, very slight (just noticeable)
1

Very slight

2

Slight

3

Moderately

4

Somewhat severe

5

Severe

6
7

Very severe

8
9

Very, very severe (almost maximal)

10

Maximal
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9.13 Appendix 13 : Exercise handbook issued to participants in the exercise training
alone (ET) pulmonary rehabilitation group
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PULMONARY
REHABILITATION

COORDINATORS:
Catherine Hill (Respiratory Physiotherapist) ph. 9496-5461 pager 2310
Liz Perry (Oxygen Therapy) ph. 9496-3669
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Pulmonary Rehabilitation at Austin Health
Welcome to Pulmonary Rehabilitation and congratulations, you have
taken a big step towards looking after yourself!
The Pulmonary Rehabilitation Program at Austin Health is an 8-week
program designed to help people with lung disease and breathing
problems. One of the most common types of lung disease is chronic
obstructive pulmonary disease, more commonly known as COPD.
Pulmonary rehabilitation aims to help people with COPD become as
healthy as possible and to lead a satisfying and fulfilling life. It will
help you to increase your physical fitness and provide you with
knowledge to improve your well-being, self esteem, confidence and
ability to cope with day-to-day problems.
Each week there are two sessions designed to help you achieve
these aims. The exercise is tailored for all patients with lung disease
and is specially designed for each person individually. We strongly
encourage you to attend every session as outlined on your timetable.

Now get ready to GET FIT and
FEEL GREAT!
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Exercise and Physical Activity
Exercise is an important part of everyday life and is especially important for
people with breathing problems. However, when people with COPD or other lung
disease exercise or perform daily tasks they often become uncomfortably
breathless. In fact, breathlessness is usually the main complaint of people with
lung disease. A large cause of the breathlessness is due to being unfit, and not
knowing how to manage the breathlessness. People with breathing problems
can improve their fitness just like anybody else and should not be afraid of
exercise.

Cycle of Inactivity and Breathlessness
If you get breathless and uncomfortable when you do things like walking, getting
dressed or working in the garden, you may find yourself doing a bit less and
avoiding exercise. But this can become a vicious cycle. If you don’t exercise,
you will gradually lose more of your fitness, become breathless more easily, and
find you are able to do even less.

Increased
breathlessness
Fear of activity

Decreased fitness
Avoidance
of activity
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Exercise for people with lung problems has many benefits:


Increased energy levels



Increased strength



Increased fitness and heart function



Improved ability to fight infection



Restful sleep



Stronger bones



Decreased breathlessness



Decreased stress and tension



Feeling better and having more confidence

Starting a Home Exercise Program
Exercising twice a week at the pulmonary rehabilitation program may not be
enough to see improvements in your health and well-being. It is important that
you exercise at least 5 times a week and continue to do this once you finish the
8-week program. This means exercising at home as well.
Your home exercise program should be similar to the exercises you are doing at
pulmonary rehabilitation:
some gentle warm-up exercises for your muscles and chest wall
up to 30 minutes of exercise to improve your fitness, such as walking or using an
exercise bike
exercises for the muscles of your arms using light weights
and finish with some cool down stretches for your muscles.
The following pages give guidelines on the stretches, arm exercises and a home
walking program. If you cannot do any of the exercises because of pain or
previous injuries, please talk to your physiotherapist as they can help you develop
different exercises.
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A little breathlessness is normal
Expect to become a little breathless as you exercise, but not so short of breath
that you cannot talk. If you start to feel uncomfortable, slow down and
concentrate on your relaxed breathing routine. When you are in control again, go
on with the exercise, but at a slightly slower pace.

If you experience ANY side effects of exercise (such as excessive muscle
soreness, chest pain, excessive breathlessness, coughing up blood,
abnormal tiredness, dizziness or fainting), cease the exercise and speak
with your local doctor or physiotherapist.

Warm up
Warm-up exercises are important to reduce the risk of injury to joints and
muscles. Beginning pulmonary rehabilitation may be the most exercise
you have done in many years. It is very important that you do a warm-up
each time you exercise.

Start by repeating each of the following exercises 10 times.

Shoulder Circles
Sit up straight with hands on your
shoulders. Circle elbows backwards,
making as large circles as possible.
Reverse and make forwards circles with
shoulders.

404

Sideways Bending
Place one hand on your hip and bend sideways over this
hand. Change arms and repeat to the other side. Be
careful to keep both sides of your bottom on the seat and
bend through your spine.

Trunk Turning
Turn your trunk and arms to the left
as far you can without causing any
pain. Stop and then repeat to the
right. You can cross your arms
across your chest if this is easier.

Sit to stand
Find a stable chair, sit down
then stand up and then sit
down again.

Push off from the wall
Stand at arms’ length from the
Wall and place your hands on it. As you
breathe in, bend your elbows and bring
your trunk towards the wall. Straighten
your elbows and breathe out, pushing off
from the wall.
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Exercise to Improve Your Fitness
Walking is the safest and most convenient form of exercise to
improve your fitness. The best places to walk are:
 On your footpath
 On your driveway
 Up and down your hallway
 Around the backyard
 Out in the street or local park
 At the local shopping centre

Your ability to walk will depend on how severe your disease is and
any other medical conditions you may have. Everyone is different.
Begin walking slowly and gradually build up the length of time you
walk for.

To make exercise more interesting, you
may like to consider other forms of
aerobic exercise such as riding an
exercise bike or even swimming. Follow
the same guidelines on how hard to work
and how long to work for.
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Arm Exercises
People with breathing problems often have
difficulty doing arm activities. Activities such
as washing your hair or reaching up to a
high cupboard can make you breathless. By
exercising your arm muscles, your breathing
should get easier when doing overhead
activities.
Your arm exercises should be done sitting down, with your back
straight and arms free to move in all directions. You may progress to
standing provided you avoid moving your body. Only your arms
should move during the exercises.
Repeat each exercise 10 times. When 10 repetitions are no longer
challenging, increase the number to 15. Again, when 15 are no
longer challenging, increase the number to 20. When 20 repetitions
are no longer challenging, increase the weight you are lifting and start
from 10 again.
Start with a 1 kg weight. When you find 1 kg very easy to lift 20
times, increase the weight to 2 kg. You do not need to purchase
weights. You can use bags of rice, tins of fruit or bottles of water as
weights at home.
Feel free to add other movements to your arm exercise routine,
remembering to use discomfort and breathlessness as your guide to
how many to do. If you have any doubts about the suitability of an
exercise, speak to your physiotherapist.
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Shoulder elevations
Start with your arms beside
you. Lift your weights up to
your shoulders whilst
breathing in. Reach up
overhead whilst breathing
out. Take your weights back
to your shoulders whilst
breathing in. Return to your
sides whilst breathing out.

Shoulder side raisers
Start with your arms beside you. Gently
raise them out to the side whilst
breathing in, and then lower them back
down whilst breathing out. Be careful
not to lift your arms above the level of
your shoulders.

Rowing
Hold the ends of the weights
together on your knees. Bring
the weights into the middle of
your chest whilst breathing in,
allowing your elbows to bend.
Return the weights to your knees
whilst breathing out.
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Elbow Curls
Rest your hands in your
lap. Bend your elbows to
bring your hands up to
your shoulders whilst
breathing in. Lower the
weights back to your lap
whilst breathing out.
Consider using a heavier
weight for this easier
exercise.

Shoulder extensions
Start with your hands by your sides.
Take your arms back behind you
whilst breathing in. Return your
arms to your sides whilst
breathing out.
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Cool down: Stretches
People with breathing problems often develop tight muscles in their
neck, and across the front of their chest. It is important to stretch the
chest, shoulder and neck muscles to make breathing a little easier.
Leg stretches are also important to help reduce the risk of injury to the
joints and muscles of the legs that may occur with exercise.
Hold each stretch for thirty seconds and repeat 3 times for each leg or
arm. Stretch to the point of strain or mild discomfort, NOT pain. You
must not bounce when stretching, but hold the pressure continuously.

Calf Stretch
Place a stable chair or bench in front of
you for balance. Lean forward to feel a
Feel

stretch in the calf muscle at the back
of your leg (below the knee). Keep

stretch

your knee straight and your heel on
the ground at all times.

Quadriceps Stretch
Place a stable chair or bench in front of
you for balance. Rest your foot on a
chair behind you. Make sure the muscle
at the back of your leg is relaxed. If you
do not feel a stretch in the quadriceps
muscle in the front of your thigh, you can
pull your heel towards your bottom.
Feel stretch here
Feel stretch here
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Hamstrings Stretch
Rest your heel on a stable chair or step in front
of you. Gently lean forward until you feel a stretch
in the hamstrings muscle down the back of
your thigh and behind your knee.
Feel
stretch

Feel stretch here

Chest Stretch
Rest your forearm against a doorway, step
forward until you feel a stretch across the
front of your shoulder and chest.
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Exercise Tips


Wait about an hour after meals or drinking alcohol before exercising



Take short breaks between exercises to catch your breath



Be aware of how you are feeling and act accordingly on different days



Use oxygen when exercising if your doctor has prescribed it for you



Take your reliever medications with you when you exercise



Avoid extremes of weather – the hottest and coldest parts of the day



Avoid pollution if possible



If unwell or recovering from a recent illness, decrease the level of exercise



Wear comfortable, light clothing while exercising. Shoes need to have a
flat heel, be light weight and provide good support.



Record your progress in your exercise diary to help motivate you

For more information on designing a home exercise program,
speak to your Physiotherapist. You can contact the
Physiotherapists at Austin Health on 9496 5461.

Notes: ………………………………………………………………………..
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
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9.14 Appendix 14 : Exercise diary issued to all participants
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9.15 Appendix 15 : Chronic Respiratory Questionnaire – self-reported (CRQ-SR)
(Williams, et al., 2001)
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9.16 Appendix 16 : Assessment of Quality of Life (AQoL)
(Hawthorne, et al., 1999)
Assessment of Quality of Life (AQoL)
Instructions:
Please write in the box the letter of the alternative that best describes you during the last
week.
1.
A.
B.
C.
D.

Concerning my use of prescribed medicines
I do not or rarely use any medicines at all.
I use one or two medicinal drugs regularly.
I need to use three or four medicinal drugs regularly.
I use five or more medicinal drugs regularly.

2.

To what extent do I rely on medicine or a medical aid? (NOT glasses or a hearing aid. For
example: walking frame, wheelchair, prosthesis etc.)
A. I do not use any medicines and/or medical aids.
B. I occasionally use medicines and/or medical aids.
C. I regularly use medicines and/or medical aids.
D. I have to constantly take medicines and/or use medical aids.
3.
A.
B.

Do I need regular medical treatment from a doctor or other health professional?
I do not need regular medical treatment.
Although I have some regular medical treatment,
I am not
dependent on this.
C. I am dependent on having regular medical treatment.
D. My life is dependent upon regular medical treatment.
4.
A.
B.
C.
D.

Do I need help looking after myself?
I need no help at all.
Occasionally I need some help with personal care tasks.
I need help with the more difficult personal care tasks.
I need daily help with most or all of my personal care tasks.

5.

When doing household tasks: (for example preparing food, gardening, using the video
recorder, radio, telephone or washing the car):
A. I need no help at all.
B. Occasionally I need some help with household tasks.
C. I need help with the more difficult household tasks.
D. I need daily help with most or all household tasks.
6. Thinking about how easily I can get around my home and community:
A. I get around my home and community by myself without any difficulty.
B. I find it difficult to get around my home and community by myself.
C. I cannot get around my home and community by myself, but I can get around
my home with some difficulty.
D. I cannot get around either the community or my home by myself.
7.

Because of my health, my relationships (for example with my friends, partner or parents)
generally:
A. Are very close and warm.
B. Are sometimes close and warm.
C. Are seldom close and warm.
D. I have no close and warm relationships.
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8.
A.
B.
C.
D.

Thinking about my relationship with other people:
I have plenty of friends, and am never lonely.
Although I have friends, I am occasionally lonely.
I have some friends, but am often lonely for company.
I am socially isolated and feel lonely.

9. Thinking about my health and my relationship with my family:
A. My role in the family is unaffected by my health.
B. There are some parts of my family role I cannot carry out.
C. There are many parts of my family life I cannot carry out.
D. I cannot carry out any part of my family role.
10. Thinking about my vision, including when using my glasses or contact lenses if needed:
A. I see normally.
B. I have some difficulty focusing on things, or I do not see them sharply. For example
small print, a newspaper, seeing things in the distance.
C. I have a lot of difficulty seeing things. My vision is blurred. For example I can see
just enough to get by with.
D. I only see general shapes, or am blind. For example I need a guide to get around.

11. Thinking about my hearing, including using my hearing aid if needed:
A. I hear normally.
B. I have some difficulty hearing or do not hear clearly. For example I ask people to
speak up, or turn up the TV or radio volume.
C. I have difficulty hearing things clearly. For example often I do not understand what
is said. I usually do not take part in conversations because I cannot hear what is said.
D. I hear very little indeed. For example I cannot fully understand loud voices speaking
directly to me.
12. When I communicate with others (for example by talking, listening writing or signing):
A. I have no trouble speaking to them or understanding what they are saying.
B. I have some difficulty being understood by people who do not know me. I have no
trouble understanding what others are saying to me.
C. I am only understood by people who know me well. I have great trouble
understanding what others are saying to me.
D. I cannot adequately communicate with others.
13. If I think about how I sleep:
A. I am able to sleep without any difficulty most of the time.
B. My sleep is interrupted some of the time, but I am usually able to go back to
sleep without any difficulty.
C. My sleep is interrupted most nights, but I am usually able to go back to
sleep without any difficulty.
D. I sleep in short bursts only. I am awake most of the night.
14.
A.
B.
C.
D.

Thinking about how I generally feel:
I do not feel anxious, worried or depressed.
I am slightly anxious, worried or depressed.
I feel moderately anxious, worried or depressed.
I am extremely anxious, worried or depressed.

15.
A.
B.
C.
D.

How much pain or discomfort do I experience:
None at all.
I have moderate pain.
I suffer from severe pain.
I suffer from unbearable pain.
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9.17 Appendix 17: Medical Research Council dyspnoea scale
(Bestall, et al., 1999; Fletcher, 1960)

The Medical Research Council Dyspnoea Score
Please indicate which of the below best describes you.
Grade 1
“I only get short of breath with strenuous exercise.”

Grade 2
“I get short of breath when hurrying on the level or up a slight
hill.”

Grade 3
“I walk slower than most people of the same age on the level
because of breathlessness or have to stop for breath when
walking at my own pace on the level.”

Grade 4
“I stop for breath after walking 100 yards or after a few
minutes on the level.”

Grade 5
“I am too breathless to leave the house.”
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9.18 Appendix 18 : General Self-Efficacy Scale-12 Item (GSES-12)
(Bosscher & Smit, 1998; Sherer et al., 1982)

General Self-Efficacy Scale – 12
Read each question below and determine how confident you are that
you could manage in that situation. Tick the box which best describes
you.
1. If something looks too complicated I will not even bother to
try it.
 Definitely true  Mostly true  Don’t know  Mostly false  Definitely false

2. I avoid trying to learn new things when they look too difficult.
 Definitely true  Mostly true  Don’t know  Mostly false  Definitely false

3. When trying to learn something new, I soon give up if I am not
successful.
 Definitely true  Mostly true  Don’t know  Mostly false  Definitely false

4. When I make plans I am certain I can make them work.
 Definitely true  Mostly true  Don’t know  Mostly false  Definitely false

5. If I can’t do the job the first time, I keep trying until I can.
 Definitely true  Mostly true  Don’t know  Mostly false  Definitely false

6. When I have something unpleasant to do, I stick to it until I
finish it.
 Definitely true  Mostly true  Don’t know  Mostly false  Definitely false

7. When I decide to do something, I go right to work on it.
 Definitely true  Mostly true  Don’t know  Mostly false  Definitely false

441

8. Failure just makes me try harder.
 Definitely true  Mostly true  Don’t know  Mostly false  Definitely false

9. When I set important goals for myself, I rarely achieve them.
 Definitely true  Mostly true  Don’t know  Mostly false  Definitely false

10. I do not seem capable of dealing with most problems that
come up in my life.
 Definitely true  Mostly true  Don’t know  Mostly false  Definitely false

11. When unexpected problems occur, I don’t handle them very
well.
 Definitely true  Mostly true  Don’t know  Mostly false  Definitely false

12. I feel insecure about my ability to do things.
 Definitely true  Mostly true  Don’t know  Mostly false  Definitely false
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9.19 Appendix 19 : Medicare, PBS, DVA and RPBS data codes
Item Number Codes
Medicare/DVA
MBS

General Practitioner
 Level A: 3, 20, 5000.
 Level B: 23, 5020, 193, 2517, 35, 197.
 Level C: 36, 5040, 43, 2521, 2552.
 Level D: 44, 5060.
Respiratory Physician
 Initial consultation: 110 (with “Thoracic Medicine” or “Respiratory and Sleep
Medicine”)
 Subsequent consultation: 116 (with “Thoracic Medicine” or “Respiratory and
Sleep Medicine”)

PBS/RPBS

Respiratory Medications
 Salbutamol: 01103C, 02001H, 02000G, 02003K, 01099W, 08354Q.
 Salmeterol: 08141L.
 Terbutaline: 01252X.
 Ipratropium bromide: 01542E, 08238N, 08671J.
 Tiotropium: 08626B.
 Fluticasone: 08346G, 08345F.
 Budesonide: 02066R, 02065Q, 02072C, 02070Y, 02071B.
 Beclomethasone: 08407L, 08406K, 08408M, 08409N.
 Cicelsonide: 08853Y, 08854B.
 Combination therapy (steroid and LABA):

Symbicorte: 08750M, 08625Y, 08796Y.

Seretide: 08519J, 08431R, 08432T, 08430Q, 08518H.
Oral Antibiotics
 Doxycycline: 09107H, 02708M, 02703G, 02709N, 09105F, 02707L, 02715X,
02714W, 02711Q, 09108J, 09106G, 09106G.
 Amoxycillin: 01889K, 01891M, 01884E, 08581P, 08254K, 08581P, 08705E,
01892N, 01878W, 01888J, 01886G, 018874H, 08319W.
 Dicloxacillin: 08122L, 08122L, 05097G, 08121K..
 Erythromycin: 02750R, 02750R, 02424N, 02428T.
 Cephalexin: 03119E, 03058Y, 03094W, 03095X.
 Ciprofloxacin: 01209P, 01210Q, 01208N.
 Clarithromycin: 01208N, 01208N, 09192T, 06151R, 06152T, 06152T.
 Norfloxacin: 03010K.
 Clindamycin: 03138E.
 Cefaclor: 03138E, 02461M, 02460L.
 Roxythromycin: 08016X, 01760P, 08129W, 05261X, 05260W, 05259T.
 Flucloxacillin: 05259T, 01526H, 01524F, 01525G.
Oral corticosteroids
 Prednisolone: 01916W, 01917X, 03152X, 08285C, 01936X, 01935W,
01934T.

DVA=Department of Veterans Affairs, PBS=Pharmaceutical Benefits Scheme, RPBS=Repatriation Pharmaceutical Benefits Scheme,
LABA=Long acting beta2 agonist.
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9.20 Appendix 20: The Health Education Impact Questionnaire (heiQ)
(Nolte, et al., 2007; Osborne, et al., 2007)
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9.21 Appendix 21 : Assessment form and checklist
PULMONARY REHABILITATION REFERRAL
Date:
Referring Doctor:
Contact details of referring Doctor:
Diagnosis:
No. COPD related admissions past 12 months:
Total no. COPD related hospital days past 12 months:

Access ID .................................
Nutritional Assessment Complete:

Name:
UR:
Address:
Ph:
DOB:

Past Medical History:

Test Results:
Date: ……….
..………
..………
………..

Spirometry
F.E.V.1 ............... % predicted ............
F.V.C …………...
Diffusing capacityT.L.C.O...............
% predicted
...............
Height ………….
Weight …………
BMI …………. FFMI .………..
A.B.Gs
on air pH ………….
PCO2 .............…
PO2 ............….
on O2 pH ………….
PCO2 .................
PO2 .............…
………. Exercise Test VO2 max …................…………….. W max ............………..
………. C.X.R./HRCT
__________________________________________________________________________________

Smoking History

Cessation referral

Cough/Sputum

Exercise Tolerance

Posture/Thoracic Mobility

Home Oxygen Therapy

Respiratory Medications

Social History:
Family situation

Occupation

Leisure Activities

Activities of Daily Living

Goals:
i.
ii.
iii.
iv.
Comments: *LMO details if copy of report required

Pension/Health care Card/DVA No.:
Transport:
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PULMONARY REHABILITATION ASSESSMENT

6 MINUTE WALK TEST

NAME:
ADDRESS:
PHONE:
6MWD PRE PRP
DATE:
TIME
SaO2
REST

UR:

HR

O2:
BORG

PRE PRP
DATE:
TIME
SaO2
REST

HR

O2:
BORG

POST PRP
DATE:
TIME
SaO2
REST

1

1

1

2

2

2

3

3

3

4

4

4

5

5

5

6

6

6

7

7

7

8

8

8

DISTANCE:
6 MONTH FOLLOW-UP
DATE:
O2:
TIME
SaO2
HR
REST

DISTANCE:

O2:
BORG

DISTANCE: 1

6 MONTH FOLLOW-UP
DATE:
O2:
TIME
REST

SaO2

HR

BORG

TIME
REST

1

1

2

2

2

3

3

3

4

4

4

5

5

5

6

6

6

7

7

7

8

8

8

Results Summary:
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DISTANCE:

BORG

2

12 MONTH FOLLOW-UP
DATE:

1

DISTANCE:

O2:
HR

DISTANCE: 1

SaO2

HR

2

BORG

Grip

GSES

GST-time

SpO2

HR

Borg -D

Borg-F

Dyspnoea Activities from CRQ

Pre
Post
6/12
12/12

MRC

AQoL
Total

CRQ-SR
Utility

1

2

3

4

5

D

F

Global
Change
E

M

Pre
Post
6/12
12/1
2
Goals Attained Post Program:

Were the goals achieved i)  ii)  iii)  iv) 

Progress Report:

Final Comments:

Number of Hospital Admissions in the 12 months since completion of PR:
Number of Hospital Days in the 12 months since completion of PR:
Additional Notes:

Swallow screen:

455

PULMONARY REHABILITATION ASSESSMENT –
TRIAL PARTICIPANTS
Date

HADS Anxiety

HADS Depression

Pre
Post
3/12
6/12
12/12
Height …………………cm
Post PRP

6 Months

12 Months

Weight
% Fat

PFT completed:
 Pre  Post

6/12  12/12 (Stapled to top of this form)
Austin Hospital
Admissions

Austin Hospital
Days

Average Length of
Stay

12/12 Pre PRP
12/12 Post PRP

Social Information:
House Hold Income bracket:
≤10,000 per annum 
10,001-25,000 per annum 
25,001-50,000 per annum 
50,001-100,000 per annum 
>100,000 per annum 

Occupation:

Highest Education Level Attained:
None or some Primary School 
Primary School 
Year 8 
Year 10 
Year 12 
Diploma / Trade 
University Degree 
Home Exercise Frequency (occasions per week)
Post =
6/12 =
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12/12 =

NEW PATIENT ASSESSMENT CHECKLIST
Referral transcribed to current M34 Sheet
Full history completed, including specific goal setting, social situation &
pensioner status.
LMO detail recorded at bottom of M34 referral sheet
All pages of CRQ completed and totalled on back of M34
AQOL completed, score calculated using H:/Cardio/Pulm Rehab/AQOL.xls and
recorded on back of M34
MRCD score recorded on M34
2 X 6MWD completed, 3rd if > 10% improvement between 1 & 2
Spirometry conducted pre & post BD if no tests available from preceding 12
months (spirometry on all trial participants irrespective of timing or location of
previous tests)
GST conducted, provided no significant UL or balance problems, repeated until
< 5% improvement, best test results recorded on M34
GSES questionnaire completed (calculation not necessary).
Continence screening done, referral made to Santha if indicated
Grip Strength assessed with dynamometer.
Patient consented for research trial if appropriate, 1 copy of form to patient, 1 in
medical record & 1 kept with PR file
HADS completed (calculation not necessary). For Trial Participants Only
HEI-Q completed (calculation not necessary). For Trial Participants Only
Patient given timetable of dates & times of program, copy put in Pulmonary
Rehab diary at front desk
If DVA or volunteer driver transport required, copy of timetable given to Faye
Non pensioner paid $50 admin. Fee + $8 for initial assessment (trial subjects
exempt)
Summary of assessment & plan documented in medical record
Current paper work placed in ‘assessed for PR, ready to commence’ tray
PHYSIOTHERAPIST: _____________________________
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TRIAL PARTICIPANT POST PROGRAM ASSESSMENT CHECKLIST
Weight and % Fat recorded.
All pages of CRQ completed and totalled on back of M34
AQOL completed, score calculated and totalled on back of M34
MRCD score recorded on M34
HADS completed
HEI-Q completed
6MWD completed
Global Rating of Change Score recorded on M34
Spirometry conducted post BD.
GST conducted, provided no significant UL or balance problems, repeated until
< 5% improvement, best test results recorded on M34
GSES questionnaire completed
Grip strength assessed with dynamometer
Collect details on house hold income band and education level.
Progress report written, including attainment of goals (tick for yes)
Collect details on frequency of exercise at home.
Patient referred to maintenance program if appropriate
Patient referred to nearest patient support group
Certificate of completion
Completed paper work placed in ‘completed PR report to be written’ tray

PHYSIOTHERAPIST: _____________________________
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TRIAL PARTICIPANT 6 MONTH REVIEW CHECKLIST
Weight and % Fat recorded.
All pages of CRQ completed and totalled on back of M34
MRCD score recorded on M34
6MWT completed
HADS completed
HEI-Q completed
Spirometry conducted post BD
GST conducted, provided no significant UL or balance problems, repeated until
< 5% improvement, best test results recorded on M34
GSES questionnaire completed
Grip strength assessed with dynamometer
Record of home exercise frequency
Additional notes written if required
Maintenance attendance recorded, report of 6 month review faxed to
maintenance program
Referral made to patient support group & to appropriate maintenance program if
not made previously & now indicated
Completed paper work placed in 12 month review folder

PHYSIOTHERAPIST: _____________________________
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TRIAL PARTICIPANT 12 MONTH REVIEW CHECKLIST
Weight and % Fat recorded.
All pages of CRQ completed and totalled on back of M34
AQOL completed, score calculated and recorded on back of M34
MRCD score recorded on M34
Number of hospital admissions & days since completion of program recorded
6MWT completed
Spirometry conducted post BD
GST conducted, provided no significant UL or balance problems, repeated until
< 5% improvement, best test results recorded on M34
GSES questionnaire completed
Grip strength assessed with dynamometer
Record of home exercise frequency
Discharge report written
Maintenance attendance recorded, report of 12 month review faxed to
maintenance program
Referral made to patient support group if not made previously
Patient discharged from program if improvements maintained & exercising
independently
Repeat program offered if deterioration noted & program indicated
Completed paper work placed in ‘completed PR report to be written’ tray

PHYSIOTHERAPIST: _____________________________
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9.22 Appendix 22 : Standardised instructions and encouragement for the 6MWD

Instructions for Six Minute Walk Test
“You have six minutes to walk as far as you can. Start
here, walk to the end and back as many times as you
can. You may stop and rest if you need to, but you are
best to pace yourself so that you cover the maximum
distance you can. Try not to talk while you’re doing the
test. I will tell you each minute as it goes past so you
know how long you have left.”
Give standardised encouragement each minute. “You

have 5 minutes to go, you’re doing well, you have 4
minutes to go, keep it up, you have 3 minutes to go,
you’re doing well”… and so on. If the subject stops to
rest, allow 15 seconds and then ask “are you alright to
start again?”
Record baseline SpO2, HR & Borg in standing at rest.
Record SpO2 & HR each minute. Record 6 minute SpO2,
HR & Borg in standing, and for each minute of recovery.
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9.23 Appendix 23 : Protocol for Grocery Shelving Task
PROTOCOL FOR THE GROCERY SHELVING TEST (GST)
Physiotherapy Department, Austin Hospital, Heidelberg, Victoria, Australia
Catherine Hill1, Linda Denehy3 and Christine McDonald2

Departments of 1Physiothera
py and 2Respiratory and Sleep Medicine, Austin Hospital Heidelberg, Victoria. 3The
University of Melbourne, Carlton, Victoria.

The testing area is set up with a chair placed one metre from an open cupboard containing
adjustable shelves. The test shelf is adjusted for each patient to a height of 15cm above
shoulder level with arms extended in standing. A 90cm high trolley that subjects can use
as a bench on which to rest grocery items is placed 30cm in front of the cupboard. The
trolley can be weighted with sandbags so as not to move during testing. Two plastic
supermarket shopping bags are filled with twenty identical grocery cans, each can
weighing 420 grams, ten cans in each bag. The bags are placed on the floor on either side
of the bench.

Baseline physiological measures and Borg score for perceived breathlessness (0-10) are
recorded at rest with subjects seated and repeated immediately on completion of the task
as follows:
1.

HR measured as radial pulse in beats per minute.

2.

SpO2 measured using a finger probe with a portable pulse oximeter.

3.

Respiratory rate (f) measured as breaths per minute.

The standard instruction for the GST is as follows:
“This is a test to determine how much your breathing problems have affected your ability
to use your arms in everyday activities. When I say start, stand up and place the items
from the two shopping bags on the shelf in front of you as quickly as possible. You may
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use the bench to rest the bags on. You may do the task however you choose, the only
things you cannot do are put more than one can in your hand at a time or lift the bags
straight to the shelf. When you have finished, put both arms down by your sides. I will
be timing how long it takes you to do this from start to finish. You may slow down or
rest if you need to. It is best to pace yourself so that you finish in the quickest possible
time.”

The time taken to perform the GST is measured with a stopwatch starting when the
patient first moves to stand up and stopping when the arms return to the sides.

Each subject is given a practice test followed by three repeated trials of the GST.
The rest period between trials is a minimum of ten minutes or until physiological
parameters and Borg score return to baseline values.

If there is consistent

improvement in time taken to complete the task, and the improvement between tests
two and three is greater than 5%, a further test should be conducted.
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9.24 Appendix 24 : Randomised Controlled Trial Publication (Blackstock, Webster,
McDonald & Hill)
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9.25 Appendix 25 : Generalised Estimating Equation results for intention-to-treat
analysis with covariants
Outcome

Group allocation

Time allocation

Time allocation

Time allocation

Measure

coefficient

coefficient –

coefficient – baseline/ 6

coefficient – baseline/

(95% CI)

baseline/post (95% CI)

Months (95% CI)

12 Months (95% CI)

-8.0 (-18.8 to 34.9)

45.5 (36.8 to 54.2)*

42.2 (32.7 to 51.8)*

30.1 (20.3 to 40.0)*

dyspnoea

-0.4 (-2.1 to 1.4)

4.0 (3.1 to 4.9)*

3.9 (2.9 to 4.8)*

3.2 (2.2 to 4.2)*

fatigue

-0.9 (-2.1 to 3.6)

1.8 (1.0 to 2.5)*

2.0 (1.2 to 2.7)*

1.8 (1.0 to 2.6)*

emotion

-0.5 (-1.3 to 2.2)

2.4 (1.3 to 3.6)*

2.5 (1.3 to 3.8)*

2.4 (1.0 to 3.7)*

mastery

0.4 (-0.8 to 1.6)

1.9 (1.2 to 2.7)*

2.1 (1.3 to 2.9)*

2.4 (1.6 to 3.2 )*

Total

-0.6 (-1.8 to 0.6)

-0.9 (-1.5 to -0.3)*

-0.7 (-1.4 to 0.1)

Illness

-0.03 (-0.6 to 0.5)

-0.4 (-0.7 to -0.02)*

-0.2 (-0.6 to 0.2)

-0.1 (-0.5 to 0.3)

-0.1 (-0.4 to 0.2)

0.2 (-0.2 to 0.5)

-0.3 (-0.6 to 0.1)

-0.4 (-0.6 to -0.02)*

-0.3 (-0.5 to 0.02)*

-0.2 (-0.6 to 0.1)

0.1 (-0.1 to 0.3)

0.1 (-0.1 to 0.4)

wellbeing

-0.1 (-0.5 to 0.3)

-0.1 (-0.4 to 0.1)

-0.4 (-0.6 to -0.1)*

Utility

0.02 (-0.02 to 0.07)*

0.02 (-0.01 to 0.04)

-0.01 (-0.02 to 0.04)

GST, s

1.5 (-0.9 to 3.9)

-3.7 (-5.0 to -2.4)*

-3.9 (-5.3 to -2.5)*

-3.5 (-4.9 to -2.0)*

GSES-12

-0.5 (-2.3 to 1.2)

0.4 (-0.7 to 1.6)

0.03 (-1.3 to 1.2)

1.0 (-0.4 to 2.3)

0.04 (-0.2 to 0.2)

0.1 (-0.1 to 0.2)

0.1 (-0.03 to 0.3)

0.01 (-0.1 to 0.2)

0.3 (-0.04 to 0.5)

0.8 (0.6 to 1.1)*

0.5 (0.3 to 0.7)*

0.4 (0.2 to 0.6)*

0.1 (-0.1 to 0.2)

0.1 (0.01 to 0.3)

0.2 (0.1 to 0.4)*

0.3 (0.1 to 0.4)*

6MWD, m
CRQ-SR

AQoL

Independent
living
Social
relationships
Physical
Sense
Psychological

heiQ
Positive
engagement
Health
behaviour
Skill
acquisition
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Outcome

Group allocation

Time allocation

Time allocation

Time allocation

Measure

coefficient

coefficient –

coefficient – baseline/ 6

coefficient – baseline/

(95% CI)

baseline/post (95% CI)

Months (95% CI)

12 Months (95% CI)

0.2 (-0.03 to 0.3)

-0.03 (-0.2 to 0.1)

-0.02 (-0.2 to 0.1)

-0.03 (-0.2 to 0.1)

0.1 (-0.2 to 0.2)

0.1 (-0.04 to 0.2)

0.2 (0.04 to 0.3)*

0.1 (-0.04 to 0.2)

0.1 (-0.001 to 0.3)

0.04 (-0.1 to 0.1)

0.1 (0.002 to 0.2)*

0.2 (0.04 to 0.3)*

0.3 (0.02 to 0.5)*

-0.04 (-0.2 to 0.1)

0.04 (-0.1 to 0.2)

-0.03 (-0.2 to 0.1)

0.2 (-0.1 to 0.5)

0.2 (0.003 to 0.4)*

0.1 (-0.1 to 0.3)

0.1 (-0.1 to 0.3)

heiQ
Constructive
attitudes
Self
monitoring
Health
service
navigation
Social
integration
Emotional
Wellbeing
*p<0.05, 6MWD=Six minute walk distance, CRQ-SR=Chronic Respiratory Disease Questionnaire (self reported), AQoL=Assessment
of Quality of Life questionnaire, GST=Grocery Shelving Task, heiQ=Health Education Impact Questionnaire, BMI=Body Mass Index,
GSES-12=General Self-Efficacy Scale-12.
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9.26 Appendix 26 : Generalised Estimating Equation results for per protocol
analysis with covariants
Outcome

Group allocation

Time allocation

Time allocation

Time allocation

Measure

coefficient

coefficient –

coefficient – baseline/ 6

coefficient – baseline/

(95% CI)

baseline/post (95% CI)

Months (95% CI)

12 Months (95% CI)

-1.1 (-31.6 to 29.3)

47.4 (37.2 to 57.7)*

41.7 (37.2 to 52.7)*

27.3 (15.8 to 38.9)*

dyspnoea

0.2 (-1.9 to 2.3)

4.4 (3.4 to 5.1)*

4.0 (3.0 to 5.1)*

3.2 (2.1 to 4.3)*

fatigue

-1.5 (-2.8 to -0.2)*

2.0 (1.2 to 2.8)*

2.1 (1.2 to 2.9)*

1.9 (1.0 to 2.8)*

emotion

-0.4 (-2.3 to 1.5)

3.2 (2.0 to 4.4)*

2.5 (1.2 to 3.8)*

2.4 (1.1 to 3.8)*

mastery

0.4 (-0.9 to 1.8)

2.2 (1.5 to 2.9)*

2.1 (1.3 to 3.0)*

2.3 (1.5 to 3.2 )*

Total

-0.4 (-1.6 to 0.8)

-0.8 (-1.4 to -0.1)*

-0.4 (-1.1 to 0.3)

Illness

0.1 (-0.5 to 0.7)

-0.4 (-0.8 to 0.01)

-0.2 (-0.7 to 0.2)

-0.2 (-0.6 to 0.1)

-0.1 (-0.4 to 0.2)

0.2 (-0.1 to 0.6)

-0.3 (-0.6 to 0.1)

-0.3 (-0.5 to -0.1)*

-0.2 (-0.5 to 0.1)

-0.4 (-0.6 to 0.02)

0.2 (-0.04 to 0.4)

0.2 (-0.03 to 0.4)

wellbeing

-0.3 (-0.7 to 0.1)

-0.1 (-0.4 to 0.1)

-0.3 (-0.6 to -0.1)*

Utility

0.05 (0.0001 to 0.1)*

0.01 (-0.01 to 0.04)

-0.001 (-0.03 to 0.03)

GST, s

1.4 (-1.1 to 4.1)

-3.6 (-5.0 to -2.3)*

-3.6 (-5.0 to -2.1)*

-3.1 (-4.6 to -1.6)*

GSES-12

-1.9 (-3.9 to 0.2)

-0.2 (-1.5 to 1.1)

0.02 (-1.4 to 1.4)

0.8 (-0.7 to 2.2)

-0.01 (-0.0 to 0.2)

0.1 (-0.1 to 0.2)

0.1 (-0.02 to 0.3)

0.1 (-0.1 to 0.2)

0.3 (-0.1 to 0.6)

0.8 (0.6 to 1.1)*

0.7 (0.4 to 0.9)*

0.3 (0.1 to 0.6)

-0.04 (-0.2 to 0.1)

0.2 (0.01 to 0.3)*

0.2 (0.1 to 0.4)*

0.3 (0.1 to 0.5)*

6MWD, m
CRQ-SR

AQoL

Independent
living
Social
relationships
Physical
Sense
Psychological

heiQ
Positive
engagement
Health
behaviour
Skill
acquisition
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Outcome

Group allocation

Time allocation

Time allocation

Time allocation

Measure

coefficient

coefficient –

coefficient – baseline/ 6

coefficient – baseline/

(95% CI)

baseline/post (95% CI)

Months (95% CI)

12 Months (95% CI)

0.04 (-0.1 to 0.2)

0.1 (-0.1 to 0.2)

0.1 (-0.1 to 0.2)

0.03 (-0.1 to 0.2)

-0.004 (-0.2 to 0.2)

0.1 (-0.1 to 0.2)

0.2 (0.03 to 0.3)*

0.1 (-0.1 to 0.2)

0.04 (-0.1 to 0.2)

0.03 (-0.1 to 0.1)

0.1 (0.03 to 0.3)*

0.1 (0.02 to 0.3)*

0.2 (-0.04 to 0.5)

0.03 (-0.1 to 0.2)

0.2 (-0.01 to 0.3)

0.1 (-0.1 to 0.2)

0.1 (-0.3 to 0.4)

0.1 (-0.1 to 0.3)

0.1 (-0.2 to 0.3)

0.03 (-0.2 to 0.3)

heiQ
Constructive
attitudes
Self
monitoring
Health
service
navigation
Social
integration
Emotional
Wellbeing
*p<0.05, 6MWD=Six minute walk distance, CRQ-SR=Chronic Respiratory Disease Questionnaire (self reported), AQoL=Assessment
of Quality of Life questionnaire, GST=Grocery Shelving Task, heiQ=Health Education Impact Questionnaire, BMI=Body Mass Index,
GSES-12=General Self-Efficacy Scale-12.
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