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ABSTRACT
Obstructive Airway Diseases (OAD) such as asthma and Chronic Obstructive
Pulmonary Disease (COPD) are common conditions among older people where they
are associated with a significant and increasing disease burden. The management of
these conditions in older people is complex. The complexities relate to the
heterogeneity that exists in asthma and COPD in the older population, the increased
prevalence of co-morbidity that occurs with both advancing age and OAD, and the
consequences of ageing including age related structural changes that occur in the lung.
The current approach to the management of older people with asthma or COPD is to
establish a diagnosis and implement disease specific clinical practice guidelines. This
approach however is limited as the clinical trials that inform guidelines have largely
excluded older people and those with overlap OAD or co-morbidity. A further
restriction of this approach is that many of the guidelines for asthma and COPD give
limited consideration to the consequences of ageing or the existence of multiple
complex co-morbidities and do not necessarily address what is important to the patient.
Opportunities exist to improve the management and outcomes for older people with
OAD and the research undertaken in this thesis sought to do this.

The research reported in this thesis aimed to improve our current understanding of
Asthma, COPD and the overlap of asthma and COPD in an older population, and to
develop an improved approach to the management of these patients. A mixed
methods approach was used involving a cross sectional observation study, qualitative
interviews and a controlled clinical trial.

This research has extended our knowledge of the clinical impacts of these conditions
from a biological, clinical, functional and person centred perspective and describes a
management approach that significantly improves the health status of older people with
OAD.
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SYNOPSIS
Background
Obstructive Airway Diseases (OAD) such as asthma and Chronic Obstructive
Pulmonary Disease (COPD) are common conditions among older people where they
are associated with a significant and increasing disease burden. The management of
these conditions in older people is complex. The complexities relate to the
heterogeneity that exists in asthma and COPD in the older population, the increased
prevalence of co-morbidity that occurs with both advancing age and OAD, and the
consequences of ageing including age related structural changes that occur in the lung.
The current approach to the management of older people with asthma or COPD is to
establish a diagnosis and implement disease specific clinical practice guidelines. This
approach however is limited as the clinical trials that inform guidelines have largely
excluded older people and those with overlap OAD or co-morbidity. A further
restriction of this approach is that many of the guidelines for asthma and COPD give
limited consideration to the consequences of ageing or the existence of multiple
complex co-morbidities and do not necessarily address what is important to the patient.
Opportunities exist to improve the management and outcomes for older people with
OAD and the research undertaken in this thesis sought to do this.

Aims:
The overall aims of this research were firstly to develop and test a multidimensional
assessment to characterise asthma, COPD and overlap OAD in people over the age of
55 years from a functional, clinical, biological, behavioural and person centred
perspective and to determine whether these characteristics differed according to the
OAD diagnosis. I also aimed to gain a deeper understanding of the experiences of
older people with OAD and to assess the level of concordance between patients and
physicians in terms of the importance of disease management problems. The final aim
was to design and test the feasibility of a novel model of disease management that
included multidimensional assessment and individualised problem based management.

Design
A mixed methods design was employed that incorporated a cross sectional analytical
study, qualitative interviews and a controlled clinical trial. In the cross sectional study
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100 participants who were over the age of 55 years with stable OAD defined by a FEV1
<80% of predicted and FER of <0.7 were recruited. Participants underwent a
multidimensional assessment to characterise the clinical problems that exist in older
people with OAD and to determine the differences and similarities of these problems
between asthma, COPD and overlap OAD diagnoses. A subgroup of 52 participants
and 4 physicians rated the importance of each of the clinical management problems
detected using a 5 point Likert scale to determine concordance between patients and
physicians about the importance of these problems. Qualitative interviews were
conducted with 21 participants recruited to the cross sectional study to provide insight
into the experiences of older people with OAD. These data were used to design an
intervention of integrated problem based management (IPBM) and this intervention
was tested in a controlled clinical trial involving 24 participants.

Results
The multidimensional assessment identified a mean (SD) of 11.3 (2.5) clinical
management problems and 3.1 (1.8) co-morbid conditions per participant. Common
problems were: airways hyperresponsiveness (80%); airway inflammation (74%);
activity limitation (74%) and systemic inflammation (60.5%). The number and type of
problems were similar irrespective of a diagnosis of asthma, COPD or overlap OAD
(p=0.2). The degree of health status impairment correlated significantly with the
number of clinical management problems detected (r = 0.59; p<0.000), and each
additional problem contributed to a clinically significant (4.2 unit) decline in health
status.

When participants and physicians were asked to rate the importance of the clinical
problems that were detected, the highest rated problem by the patient was dyspnea,
mean (SD) 4.7 (0.42), whereas inadequate inhaler technique was rated as most
important by the physician, 4.5 (0.58). There was good participant - physician
concordance for the problems of dyspnea 100%, activity limitation 89%, and airway
inflammation 76%. Poor concordance was found for inhaler technique inadequacy
58%, inhaler device polypharmacy 33%, atopy 22%, airway hyperresponsiveness 10%
and the absence of a written action plan 27%.
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The qualitative interviews explored the experiences and needs of 21 older people with
OAD. From the data, six themes emerged, including ‘being with or without a
diagnosis’, ‘limits to being’, ‘not being heard or recognised’, ‘expectation, fears and
hopes’, ‘to medicate or not: the underuse, abuse and misuse’ and ‘needing to
understand’. These themes highlighted the needs, wants, fears, and concerns of older
people with OAD and the gaps in current management approaches from the patients’
perspective. Of particular importance was the older person’s desire for an approach
that valued them. They pointed to the need for a timely diagnosis, information and
better understanding and education about their disease and, better approaches to
ongoing assessment of their disease including the desire for objective feedback on
their disease progress.

A model of disease management was developed and was informed by the results of
the earlier studies. There were 24 participants recruited to this trial, 12 were assigned
to the intervention group (IG) which involved a multidimensional assessment and
tailored problem based management and 12 were assigned to usual care. This
intervention was tested in a pilot controlled clinical trial of 24 participants. Of the 24
participants 54% were female. The mean (SD) age was 70.6 (7.4) years and post b-d
FEV1 was 48.29% (20.86). In the IG, 66.6% received tailored therapy [steroids and/or
macrolides] to normalise sputum cell counts, 50% received statins for systemic
inflammation, 66% were treated for mucus hypersecretion and 33% for sleep disorders.
The intervention resulted in significant improvements in quality of life (QOL): the mean
(SD) pre Saint George Respiratory Questionnaire (SGRQ) score for the IG was 54.1
(11.6) versus post 41.7 (15.3), p=0.03 compared to 51.3 (12.9) versus 48.9 (12.8),
p=0.6 for usual care. The mean (SD) improvement in SGRQ for the IG was -12.3 (12.5)
versus -2.2 (8.3), p=0.04 for usual care.

Conclusions
This research has advanced our knowledge of older people with asthma and COPD. It
demonstrated that older people with OAD experience multiple clinical issues that
adversely impact their health status. The number and type are similar irrespective of
diagnosis. The multidimensional assessment developed in this thesis identifies
significant clinical issues that may not be addressed in a diagnosis centred approach
suggesting that a multidimensional approach is necessary when assessing and
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managing older people with OAD. In terms of the importance of managing these
clinical problems discordance exists between participants and physicians. Furthermore
older people with OAD desire more involvement in their disease management and want
more information about and objective feedback.

A model of disease management that includes multidimensional assessment and
individualised treatment tailored to the results of the MDA is feasible and results in
clinically and statistically significant improvements in quality of life in older adults with
asthma and COPD
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CHAPTER 1
BACKGROUND AND INTRODUCTION
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Obstructive Airway Diseases (OADs) such as asthma and Chronic Obstructive
Pulmonary Disease (COPD) are common conditions in the community, especially
among older Australians. As the population ages the prevalence of these conditions is
expected to increase as will the health care burden. The management of these
conditions in older populations is complex and the current approach is limited. There
are opportunities to improve the care of older people with asthma and COPD.

1.1 ASTHMA
1.1.1 DEFINITION AND DISEASE BURDEN
Asthma is defined as a chronic inflammatory disorder of the airways in which many
cells and cellular elements play a role [3]. The principal characteristics of asthma are
airway inflammation, airway hyper-responsiveness and mucus hypersecretion resulting
in airflow obstruction and leading to symptoms of dyspnea, cough, chest tightness and
wheeze [3]. The airflow obstruction resulting from these physiological changes is
episodic and usually reversible. The clinical pattern of asthma is variable. Asthma is
frequently an allergic disease, which usually develops in childhood. However asthma
can also begin in adult life and for many people asthma persists into old age. It is
characterised by airway inflammation that is largely responsive to corticosteroids.
Asthma is associated with other immunological processes including a predominance of
CD4+ T lymphocyte cells and the release of Th-2 like mediators such as Interleukin (IL)
-4, IL-5 and IL-13 [4]. Remodelling of the airway structures also occurs and is believed
to be related to disease chronicity [5].

Asthma has been identified as a National Health Priority Area for Australia [6] . Whilst
the prevalence of asthma has decreased in recent years among children and younger
adults [7, 8], it has remained stable or is increasing in older people [8]. The prevalence
of asthma in all age groups in Australia is 8.9% for males and 11.5% for females. The
prevalence of current asthma among Australians in the 55-64 year age group is 7.0%
for men and 10.5% for women. As people age asthma prevalence remains high, in the
65-74 year age group current asthma is present in 8.6% of males and 12.4% of
females (Table 1-1) [8].
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Table 1-1 Current prevalence of probable asthma, by age group and sex, all ages,
Australia, 2004–05. Reproduced from [8].
Age/Sex

Males
0-4
5-9
10-14
15-24
25-34
35-44
45-54
55-64
65-74
75 and over
All Ages
Females
0-4
5-9
10-14
15-24
25-34
35-44
45-54
55-64
65-74
75 and over
All ages

Estimated
Number of people
with current
asthma

Estimated total
people

Agestandardised
per cent of
people with
current asthma

95%
confidence
interval

50,000
87,617
120,489
144,882
112,098
100,221
94,544
74,531
58,515
33,753
876,649

639,726
668,051
703,099
1,376,889
1,396,463
1,468,265
1,351,290
1,064,417
659,397
460,844
9,788,440

8.1
13.0
16.8
10.6
8.0
7.7
7.0
7.0
8.6
7.3
8.9

6.0-10.2
10.4-15.5
13.9-19.6
9.0-12.3
6.6-9.4
6.4-9.0
5.6-8.3
5.5-8.5
6.6-10.7
5.0-9.7
8.3-9.5

40,330
76,567
73,901
188,227
189,381
160,193
157,260
110,575
85,370
51,756
1,133,560

607,482
635,805
666,425
1,316,076
1,417,183
1,490,966
1,383,537
1,055,806
694,273
625,538
9,893,091

6.5
12.0
11.2
14.4
13.4
12.1
11.4
10.5
12.4
8.3
11.5

4.6-8.4
9.5-14.5
8.7-13.6
12.4-16.3
11.5-15.2
10.5-13.7
9.7-13.1
8.6-12.3
10.0-14.8
6.2-10.5
10.8-12.2

Whilst there has been a significant decrease in overall asthma mortality in Australia,
the mortality rates among the older population remain high and the risk of dying from
asthma increases with age [8]. The Australian Centre for Asthma Monitoring (ACAM)
report that two-thirds of deaths attributed to asthma occur in people aged 65 years or
older [8, 9]. The age-specific mortality rates for deaths due to asthma in this age range
were 7.3 (95% CI 6.6–8.0) deaths per 100 000 population for men, and 9.96 (9.3–10.7)
for women in Australia between 2002, and 2006 [8]. Providentially however, these data
suggest that the rate of asthma mortality has flattened in women over the age of 65
and is falling males of this age.
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The Australian Bureau of Statistics (ABS) also reports a rise in asthma mortality among
older people. Data from the ABS show that the Australian asthma death toll jumped in
2006, with an additional 84 deaths being recorded compared to 2005. The greatest
increase in deaths occurred in the over 70 age group, with 273 deaths recorded,
compared with 191 in 2005 [10]. This increase in absolute numbers of deaths may in
some part be expected due to the fact that people are living longer; as the number of
people over the age of 70 has also increased in the last 10 years [11] [12]. This might
also reflect the improvements in mortality from other diseases such as cardiovascular
disease and cancer [13]. Although it should be noted that results from some studies
[14], also show a high all-cause mortality rate for asthma in older people. The causes
of death in people with asthma include common diseases such as cardiovascular
disease, lung disease, and neoplasms [1].

Summary
The improvements in asthma mortality since the 1980s represent a successful national
effort to implement advances in drug therapy and self-management of asthma. The rise
in asthma mortality among older people is alarming since it shows that current
management approaches may be ineffective when applied in an older population.
The current approach to asthma management has been developed for and
successfully applied to asthma in children and young adults. The recent reports
suggest that this approach may be less effective in an older population because of the
management challenges associated with ageing [15]. These relate to the co-existence
of asthma and COPD, the difficulty in distinguishing these conditions in people over the
age of 55 years [16], the physiological changes associated with ageing, and the
frequent co-morbid conditions that may exist.

1.1.2 DIAGNOSIS
Underdiagnosis and under treatment of asthma are problems in the older age group. It
is estimated that up to 50% of asthma in older people remains undiagnosed [17] [18].
Underdiagnosis in this age group relates to underuse of objective lung function testing
[17, 19]. Additionally patients misattribute symptoms to other causes such as ageing
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itself or co-morbidity. Older patients also have reduced perception of the severity of
symptoms [20] and fail to present to health care professionals.

Clinical Practice Guidelines (CPG) propose diagnostic criteria to assist clinicians with
the diagnosis of asthma and to distinguish between asthma and other OADs [3]. A
diagnosis of asthma is made following a clinical assessment of symptoms and
demonstration of variable airflow obstruction. This hallmark feature of asthma can be
assessed by performing pre and post bronchodilator spirometry [3]. An improvement of
Forced Expiratory Volume in 1 second (FEV1) or Forced Vital Capacity (FVC) of greater
than 12% or 200mls is considered a significant bronchodilator response and is
diagnostic of asthma [21]. Despite criterion however, it has been established that a
subgroup of patients with long standing asthma do not demonstrate reversible airflow
obstruction [22] which creates diagnostic challenges for clinicians.
Another diagnostic measure is the assessment of Airway Hyperresponsiveness (AHR).
Airway responsiveness is a term that describes the ability of the airways to narrow after
exposure to constrictor agonists [23]. Airway hyperresponsiveness (AHR), is a
characteristic feature of asthma and refers to the ability of the airways to constrict more
easily and to a greater degree in response to a bronchoconstrictor or stimulus, causing
an abnormal increase in airflow obstruction [23, 24].

AHR plays a crucial role in the pathogenesis of asthma [23]. In asthma the severity of
AHR predicts the response to inhaled corticosteroids [25]. Moreover, airway
hyperresponsiveness in an older population is a common and an important determinant
of accelerated decline in lung function [26]. This makes AHR a risk factor for the
progression of airflow limitation in COPD [27].

Assessment of AHR is frequently used in the diagnosis of asthma and methods for
measuring AHR have been standardized and are widely accepted [24]. AHR is
measured using inhalation challenges with airway constrictor agonists [23]. These may
be direct stimuli, for example histamine and methacoline, which provoke
bronchoconstriction by acting directly on the airway smooth muscle receptors, or
indirect stimuli such as hypertonic saline or mannitol, which cause bronchoconstriction
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by releasing endogenous mediators that cause the airway smooth muscle to contract
[23] [24].

1.1.3 CURRENT ASTHMA MANAGEMENT
The goals of asthma management are to achieve and maintain asthma control, to
maintain lung function and activity, and to prevent morbidity and mortality from asthma
[3]. A stepwise approach is recommended, involving education, avoidance of triggers
and pharmacotherapy, this approach is presented in Figure 1-1. The cornerstone of
effective asthma management involves pharmacotherapies including, but not limited to,
inhaled corticosteroids and bronchodilator therapy [3]. Another integral component of
effective asthma management in all age groups is patient education, and such
interventions form recommendations of asthma management guidelines [3] [28].
These recommendations are supported by high quality evidence. The efficacy of
asthma education and self-management intervention has been demonstrated in
Cochrane reviews of randomised trials for both adults and children [29, 30].
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Figure 1-1 Global Initiative for Asthma (GINA) Asthma Management Approach
Based on Control. Reproduced from [3].
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1.2 COPD
1.2.1 DEFINITION AND DISEASE BURDEN
COPD is a common condition associated with a significant disease burden in Australia
and worldwide [31] [32]. COPD is now Australia’s 4th leading cause of mortality and
3rd leading cause of disease burden [33] and by 2020 it is predicted that COPD will
emerge as the 3rd leading cause of death and 5th leading cause of disability worldwide
[34, 35].

In a recent report by Access Economics (commissioned by The Australian Lung
Foundation) data from the BOLD (Burden of Obstructive Lung Disease) Study’s
Australian sub-group combined with the Australian National Health Survey (NHS) data
were used to estimate COPD prevalence across Australia. Using all Global
Obstructive Lung Disease (GOLD) severity stages (I to IV) [36, 37], the BOLD
prevalence rate estimates for 2008 suggest that the prevalence of COPD is around
18.6% of the Australian population for those aged 40 years or older. Furthermore in
2008, of all people with COPD, 62% were over the age of 60 years [31].

COPD is defined as a preventable and treatable disease associated with significant
extrapulmonary consequences that may contribute to severity. The pulmonary
component of COPD is characterised by airflow limitation that is not fully reversible.
The airflow limitation is usually progressive with an abnormal inflammatory response of
the lungs to noxious particles [36, 37]. Airflow obstruction in COPD is not highly
variable and largely irreversible. COPD can be characterised pathologically by
emphysema, chronic bronchitis and bronchiolitis or the coexistence of these conditions.
The airflow limitation is caused by damage to the small airways as a result of the
airway inflammation by remodelling seen in chronic bronchitis and by parenchymal
destruction as a result of loss of alveolar attachments and decrease in elastic recoil,
the features of emphysema [36].
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Chronic Bronchitis
Chronic bronchitis is associated with inflammation and mucus hypersecretion. It is
clinically defined by the presence of cough and sputum production for 3 consecutive
months over 2 consecutive years [36]. This increased mucus occurs when the lung
tissue is exposed to irritating particles often through cigarette smoking. Chronic
bronchitis is characterised by hypertrophy and hyperplasia of the submucosal glands
located in the proximal airways. The associated inflammation occurs in the epithelium
of the central airways where it extends along the gland ducts into the mucus-producing
glands [38, 39]. This process causes an increase in mucus production, impaired
mucociliary clearance, and disruption of the epithelial barrier provided by the innate
host defence system [38]. Chronic bronchitis is also associated with thickening of the
bronchial walls due to an increase in connective tissue deposition [38].

Bronchiolitis
The small conducting airways are a major site of airflow obstruction in COPD. The
obstruction is related to the infiltration of inflammatory immune cells into the epithelium
and sub-epithelium of the small airways (<2mm). The inflammatory infiltrates involving
polymorphonuclear (PMN) cells, macrophages, CD8+ and CD4+ T lymphocytes and B
cells are part of the innate immune response [38].

Emphysema
Emphysema refers to the destruction of the lung parenchyma which results in impaired
gas exchange and airflow obstruction. The loss of alveolar attachments to the small
airway results in loss of elastic recoil and airways narrowing. Pathologically,
emphysema is defined as ‘the abnormal permanent enlargement of airspaces distal to
the terminal bronchioles, accompanied by destruction of their walls and without obvious
fibrosis [40]. There are two subtypes of emphysema; centriacinar or centrilobular and
panacinar or panlobular. Centrilobular emphysema is highly associated with cigarette
smoking and affects the lobules around the central respiratory bronchioles, or central
portion of the acinus [38] [41]. In this subtype there is predominant involvement of the
upper lung zones [38, 41]. The second subtype is panlobular emphysema, this
predominantly effects the bases of the lung and is usually associated with α1antitrypsin deficiency [38] [41].
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For the patient these pathological changes result in the characteristic symptoms of
progressive dyspnea, cough and sputum production.

As with asthma, COPD is associated with a range of immunological processes,
however these processes differ from those seen in asthma. In COPD neutrophils,
macrophages and CD8+ T lymphocytes play a major role in the airway inflammation
and lung damage. Proinflammatory cytokines and chemokines such as IL-6, IL8, IL-1β
and Tumor Necrosis Factor alpha (TNF-α) are also released in the COPD airway [4,
42].

Whilst COPD is primarily a pulmonary condition it is now also recognized as a multi
system disease associated with systemic consequences including systemic
inflammation and complex chronic co-morbidities [43].

1.2.2 DIAGNOSIS
Underdiagnosis of COPD is also a problem such that rates of underdiagnosis have
been reported as high as 45-85% [44, 45] The reasons for the underdiagnosis of
COPD are similar to those described for asthma. As in asthma, disease specific
guidelines propose diagnostic criteria to assist clinicians in the diagnosis of COPD.
The GOLD recommendations define a post bronchodilator FEV1 of less than 80% of
predicted and a Forced Expiratory Ratio (FER) of less than 0.7 as diagnostic of COPD
[36, 37]. The GOLD recommendations also define spirometric indices for grading the
severity. These are presented in Table 1-2 and treatment recommendations are based
on this severity grading scale [36, 37]. More recent studies have since criticised this
defining criteria suggesting that the use of a fixed FER <0.7 will lead to over diagnosis
of COPD in older populations, under diagnosis in younger people [46] [47, 48] and may
lead to gender imbalances as women have higher FERs than their male counterparts
[42]. The most recent ATS/ERS statement for lung function interpretation [21] has
proposed alternate criteria to diagnose airflow limitation and suggests the use of the
FER lower limit of normal (LLN) for defining airflow obstruction [21]. Other trends are
to diagnose COPD only at GOLD stage II or higher. For the purpose of this thesis, I
- 10 -

have adopted the GOLD recommendations and studied patients who were classified as
GOLD stage II or above, as this was the most accepted criteria at the time of study
design and participant recruitment, and remains the criteria in the GOLD
recommendations [36, 37] and Australian COPD-X guidelines [49].

Table 1-2 GOLD Spirometric Classification of COPD Severity based on post
bronchodilator FEV1 [36].
Stage

Criteria

I: Mild

FEV1/FVC <0.70, FEV1 80% predicted

II: Moderate

FEV1/FVC <0.70, 50% FEV1 <80% predicted

III: Severe

FEV1/FVC <0.70, 30% FEV1 <50% predicted

IV: Very

FEV1 <30% predicted or

Severe

FEV1 <50% predicted plus chronic respiratory failure

There is a subgroup of patients with COPD who demonstrate significant bronchodilator
response and meet the diagnostic criteria of asthma [50] [51]. This creates diagnostic
challenges for clinicians.

1.2.3 MANAGEMENT

1.2.3.1 GOALS OF THERAPY AND TREATMENT RECOMMENDATIONS
The goals of COPD management are to assess and monitor the disease, reduce
exposure to risk factors, to manage stable disease and to avoid and manage acute
exacerbations [36, 49]. The GOLD report suggests a stepwise approach be used to
achieve these goals. This approach recommends short acting bronchodilators and
active reduction of risk factors such as smoking cessation and influenza vaccinations
across all COPD severity grades. Additionally pharmacotherapy including inhaled
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glucocorticosteroids and long term oxygen therapy is recommended as severity and
exacerbation frequency increases. Pulmonary rehabilitation is recommended for
patients in GOLD stage II – IV COPD [36].

Table 1-3 COPD management according to disease severity
From the Global Strategy for the Diagnosis, Management, and Prevention of Chronic
Obstructive Pulmonary Disease, Global Initiative for Chronic Obstructive Lung Disease
(GOLD) 2008. Available from: http://www.goldcopd.org.[37]

Pulmonary Rehabilitation
Pulmonary Rehabilitation is an evidence-based multidisciplinary intervention
comprising exercise training, education, psychological support and nutritional
interventions, and is aimed at reducing disability and symptoms, improving functional
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and health status, increasing participation and reducing health care utilisation [52] [53].
Effective pulmonary rehabilitation addresses exercise de-conditioning, social isolation,
muscle wasting and weight loss and altered mood states, such as anxiety and
depression [54]. When these components are delivered in a pulmonary rehabilitation
programme there are significant improvements in health status, exercise endurance,
dyspnea and functional capacity and the evidence for improvement is stronger for
rehabilitation than for almost any other therapy for COPD [52] [55]. More recent
evidence also indicates that pulmonary rehabilitation can reduce hospitalisation [56].

Smoking Cessation
Smoking cessation is one of the most important treatment interventions for people with
airway diseases [36] [57], as it is the most effective intervention at reducing symptoms,
and the progression of COPD and lung function impairment [58].

The evidence for smoking cessation is unquestionable. Many Cochrane systematic
reviews have summarised the evidence for the most effective treatment methods [59]
[60, 61]. One review was performed to determine the effectiveness of nursing
interventions for smoking cessation. In this review 31 RCTs comparing nursing
intervention with usual care were assessed. Studies that tested the combination of the
nursing intervention and pharmacotherapy for smoking cessation were excluded. The
results of the analysis demonstrated a significantly higher rate of quitting in the group
receiving the nursing intervention [59]. Another review was performed to determine the
effect of Nicotine Replacement Therapy (NRT) on smoking cessation. In this review
111 RCTs that compared NRT to usual care or control were included. The authors
conclude that all forms of NRT (gum, transdermal patch, nasal spray, inhaler and
sublingual tablets/lozenges) can help people who make a quit attempt to increase their
chances of successfully stopping smoking. NRTs increase the rate of quitting by 5070%, regardless of setting, and the effectiveness of NRT appears to be largely
independent of the intensity of additional support provided to the individual [60]. A
further review assessed smoking cessation interventions for COPD, and only 5 RCTs
were included in this review. The included studies were 5 RCTs in which the
effectiveness of any psychosocial or pharmacological intervention or combinations of
both was assessed as an aid to smoking cessation in patients with COPD. The
authors of this review found evidence that a combination of psychosocial interventions
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and pharmacological interventions was superior to no treatment or to psychosocial
interventions alone [61].

Long term oxygen therapy (LTOT)
Oxygen along with smoking cessation are the only two known therapies for COPD that
increase survival [36]. In hypoxemic COPD patients, long term oxygen therapy has a
demonstrated effect on reducing all cause mortality [62]. LTOT is also known to
increase exercise tolerance and decrease dyspnea, polycythaemia, sleep disorders,
pulmonary artery pressures and nocturnal arrhythmias in patients with a PaO2 of less
than 55mm/Hg [63].

1.3 AGE RELATED ISSUES
1.3.1 AGEING POPULATION
Over the last century large shifts in population trends were observed globally, and
these shifts were associated with increased longevity. This population shift is expected
to continue well into the current century, such that globally, the number of people over
the age of 60 years will increase from approximately 600 million in the year 2000 to
almost 2 billion in 2050 [64]. Australia is no exception, and this country faces a
pronounced ageing of its population over the next thirty five years (Figure 1-2). It is
projected that by the year 2045 one-quarter of Australians will be aged 65 years and by
2055, 10% of the population will be aged 80 years and over. The number of older
people with asthma and COPD will also increase significantly over this time [11] [12].
This is a particularly important issue as ageing is associated with an increased
prevalence of chronic and complex diseases including cardiovascular disease, cancer,
diabetes and chronic respiratory disease [43]. These population changes are expected
to have a significant impact on health and health care.
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Figure 1-2 Changing age structure of the Australian population, 1925-2045.
Reproduced from [11].

1.3.2 AGEING AND THE LUNG
The lung continues to mature until the age of approximately 20 years for females and
25 years for males, thereafter ageing is associated with progressive decline in lung
function [65], resulting in both airway obstruction and exercise limitation. This decline in
lung function is accelerated in people with a history of smoking, and asthma [66]. Data
from the Busselton Health Study representing this finding in males is presented in
Figure 1-3.
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Figure 1-3 Age-related decline in FEV1 by strata in males derived from linear
mixed effects models. Mean FEV1 in millilitres (corrected for height, weight, and
age at first survey) for ages 18 to 80 years for males: (Reproduced from [66])

Regardless of the effect of respiratory disease on the lung, ageing itself is responsible
for anatomical and physiological changes [67] resulting in increased air trapping and a
reduction in chest wall compliance [65, 68].

The structural changes that occur in the thoracic cage as part of the normal ageing
process include an age related calcification of the intercostal cartilage, articulations of
the rib cage and kyphosis secondary to osteoporosis [65, 68]. This results in a
decrease in chest wall compliance or stiffening of the chest wall, and has a marked
effect on lung volumes, increasing the residual volume and functional residual capacity,
[68] [65] and resulting in an increased work of breathing [65].
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Another consequence of ageing is the decrease in strength of the respiratory muscles.
This is related to generalised degenerative changes in muscle, as well as nutritional
status and the impact of changes in chest wall configuration on the force generation
capacity of the diaphragm [68]. The changes increase diaphragmatic fatigue and the
risk of ventilatory failure in older people [65].
Further age related changes can cause an increase in lung hyperinflation, decreased
gas exchange and further decrease in lung compliance. The changes responsible for
this are similar to those that occur in the development of emphysema. Around the age
of 50-55 years degeneration of the elastic fibers around the alveolar duct occurs,
together with an increase in type 3 collagen [65, 68], which results in enlargement of
airspaces. These structural changes alter the elastic properties of the lung
parenchyma leading to decreased lung compliance. The decreased number of alveoli
and an increase in the size of alveolar ducts reduce the alveolar surface area leading
to decreased gas exchange [68]. These changes also lead to airway closure and gas
trapping causing hyperinflation of the lung.

Ageing is associated with immunologic changes both systemically and in the lung [68]
[69]. Similar inflammatory infiltrates as those seen in COPD are present in the airways
of older people albeit to a smaller degree. Studies have demonstrated increased levels
of neutrophils, IL-8 and neutrophil elastase in the broncho alveolar lavage fluid of older
people [70, 71]. This may be related to the lifelong antigenic load or prolonged
exposure to environmental stimuli such as atmospheric pollution and environmental
tobacco smoke [68], or to age related changes to innate immunity [72]. The
physiological, anatomical and immunological changes with age and the similarities
between and ageing and COPD are represented in Figure 1-4.
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Figure 1-4 COPD and ageing-related changes to physiologic, anatomic, and
immunologic parameters. Reproduced from [72]
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Summary
The endogenous risk factors described determine the probability of individuals
developing chronic lung disease. These factors in synergy with exogenous factors
such as smoking and work place exposure increase the prevalence of OAD leading to
an increased illness burden [73].

1.4 OBSTRUCTIVE AIRWAY DISEASE OVERLAP
1.4.1 DEFINITION AND PREVALENCE
Asthma and COPD are most often considered distinct conditions with different
diagnostic and management approaches [3, 32, 36], however in practice patients
frequently exhibit features of more than one disease particularly in an older population
[42, 74, 75]. In this context overlap syndrome refers to the overlap of asthma,
emphysema or chronic bronchitis. I will refer to the coexistence of variable airflow
obstruction (asthma) and incomplete reversibility of airflow obstruction (COPD) as OAD
overlap [75].

The existence of overlap syndrome in OADs has been long recognised. In 1985 Snider
first presented a non proportional Venn diagram (Figure 1-5) to demonstrate a graphic
representation of this relationship [76]. This was later adopted in the ATS standards for
COPD management in 1995 [77].

This non proportional representation was not quantified however until more recently.
Soriano et al [78] analysed data from 2 large cross sectional population studies to
quantify this overlap. They found that 17% of the US and 19% of the UK populations
surveyed demonstrated more than one OAD condition and the prevalence of this
overlap increased with age for both men and women [78].
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Figure 1-5 Nonproportional Venn diagram produced by the ATS of COPD
showing subsets of patients with chronic bronchitis, emphysema, and asthma.
Specific disease subsets are labelled 1-11.
The subsets comprising COPD are shaded. Subsets are not proportional to their actual relative
subset size. Subset areas are not proportional to the actual relative subset sizes. Asthma is by
definition associated with reversible airflow obstruction, although in variant asthma special
manoeuvres may be necessary to make the obstruction evident. Patients with asthma whose
airflow obstruction is completely reversible (i.e., subset 9) are not considered to have COPD.
Because in many cases it is virtually impossible to differentiate patients with asthma whose
airflow obstruction does not remit completely from persons with chronic bronchitis and
emphysema who have partially reversible airflow obstruction with airway hyperreactivity,
patients with unremitting asthma are classified as having COPD (i.e., subsets 6, 7, and 8).
Chronic bronchitis and emphysema with airflow obstruction usually occur together (subset 5),
and some patients may have asthma associated with these two disorders (i.e., subset 8).
Individuals with asthma who have been exposed to chronic irritation, as from cigarette smoke,
may develop chronic productive cough, which is a feature of chronic bronchitis (i.e., subset 6).
Such patients often are referred to in the United States as having asthmatic bronchitis or the
asthmatic form of COPD. Persons with chronic bronchitis and/or emphysema without airflow
obstruction (i.e., subsets 1, 2, and 11) are not classified as having COPD. Patients with airway
obstruction due to diseases with known aetiology or specific pathology, such as cystic fibrosis or
obliterative bronchiolitis (subset 10), are not included in this definition. Figure and figure
caption have been reproduced from [77].

Other studies have since investigated this overlap syndrome and its features. In these
studies the prevalence of OAD overlap has also been reported at rates higher than
50% in older populations [74] [75].
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In a New Zealand population based survey a subgroup of 469 participants over the age
of 50 years underwent pulmonary function testing including pre and post bronchodilator
spirometry, whole-body constant-volume plethysmography for static lung volumes and
computer tomography (CT) of the thorax. Of the 469 participants, 96 (20.5%) were
defined as having COPD, of these 53/96 (55%) exhibited the overlap OAD phenotype;
this being the most common phenotype identified [74]. Only 19% had the classical
phenotypes of incompletely reversible airflow obstruction with either chronic bronchitis
and/or emphysema without asthma.

Similarly, Gibson et al [75] have recently described this in a cohort of 44 older
participants with OAD (Asthma and COPD) in an outpatient setting. Over 60% of
participants with airway disease recruited to the study exhibited a mixed asthma/COPD
phenotype. Only 16% and 20% could be definitively described as asthma and COPD
respectively. These data concur with the population estimates of the prevalence of
overlap OAD in older people [78].

Another approach used to describe the patterns of airways disease based on clinical
and pathophysiological features is cluster analysis. In the same New Zealand
population based study, cluster analysis was performed on a subgroup of 175
participants with obstructive spirometry or current respiratory symptoms. This study
identified 5 distinct OAD phenotypes. The cluster with the overlapping features of
asthma, emphysema and chronic bronchitis exhibited the most severe airflow
obstruction with the greatest degree of bronchodilator response [79].

In terms of the phenotypic overlap, It has been established that a subgroup of patients
with long standing asthma do not demonstrate reversible airflow obstruction [22].
Correspondingly there is a subgroup of patients with COPD who demonstrate
significant bronchodilator response and meet the diagnostic criteria of asthma [50] [51],
creating diagnostic challenges for clinicians.

Furthermore, a critical component of differentiating between asthma and COPD is the
presence of a smoking history greater than 10 pack years. However, some data
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suggest that cigarette smoking can be the cause of COPD in only 50 – 70% of cases
[45, 80, 81]. The best estimates of non-smoking COPD comes form large population
based surveys. Data published from 2 large population studies have reported the
prevalence of COPD in non smokers. The Burden of Obstructive Lung Disease
(BOLD) [82] study is important as it aims to measure the prevalence of COPD and its
risk factors worldwide and investigate the regional differences. Data has been
collected from 12 countries worldwide including Australia. Post bronchodilator
spirometry data, smoking history and a range of questionnaires were collected in 9425
people. Data from this study suggests that the prevalence of non smoking COPD in
Australia is 4.3% in men and 10.2% in women, however regional difference were seen.
Non smoking COPD (GOLD stage 2 and above) was determined in 2.9 – 10.2% of
women and 3.1-9.4% of men across regions [82]. Data from the NHANES III study
which also used post bronchodilator spirometry suggest that one quarter of the cases
of COPD in the USA were never smokers [81].

In addition to the heterogeneity found in OAD [75, 83] [74] [84], COPD particularly is a
complex disease with many clinical manifestations and disease management
problems. The common clinical manifestations and problems associated with airways
disease can also overlap. Examples include smoking, poor self-management of
symptoms, medications and exacerbations and exacerbations management, airflow
obstruction, mucus hypersecretion, anxiety and depression, malnutrition, hypoxemia,
co-morbidities, infection, dysfunctional breathing and exercise intolerance. Many of
these clinical manifestations are independent predictors of outcome [85], and have an
adverse impact on HRQoL.

1.4.2 HETEROGENEITY OF AIRWAY INFLAMMATION
Airway inflammation is a key component of asthma and COPD and the inflammatory
profiles are often used to distinguish these conditions in the medical literature. In
asthma an eosinophilic pattern of inflammation has traditionally been considered a
hallmark feature, whereas in COPD neutrophilic inflammation is typical. However there
is now increasing recognition of the heterogeneity of airway inflammation in asthma
and COPD. Simpson et al [86] have previously identified 4 phenotypes of airway
inflammation in participants with asthma. These were: 1) eosinophilic, 2) neutrophilic,
3) a pattern of mixed eosinophilic and neutrophilic inflammation and 4)
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paucigranulocytic or an absence of any granulocytes. In this study less than half (41%)
of the asthma participants exhibited a pattern of eosinophilic airway inflammation
alone, 20% had neutrophilic inflammation alone, and a further 8% had both increased
neutrophils and eosinophils, the remaining 31% did not have any increase in
inflammatory granulocytes [86].

Similarly in COPD, a Polish study compared the cellular elements of induced sputum in
a newly diagnosed COPD population compared to an asthma cohort. They found
increased sputum eosinophilia in both populations with no differences found in cell
counts between groups. Furthermore, neither group was found to have an increase in
their sputum neutrophil counts [87]. Siva et al conducted a study in a COPD population
which to sought test the hypothesis that management aimed at reducing sputum
eosinophilia would reduce COPD exacerbations. Management tailored to sputum
eosinophils was compared to usual care based on the British Thoracic Society
guidelines. This study demonstrated that in patients with COPD, sputum based
management lead to significant reductions in pulmonary exacerbation [88]. The results
of this study further support the existence of heterogeneous phenotypes of airway
inflammation in COPD.

The varying inflammatory phenotypes may result from different causes, the types and
causes are presented in Table 1-4. For example, eosinophilic inflammation may
results from allergen exposure, chemical sensitisers and misuse of or reduction in
corticosteroids. Neutrophilic inflammation can result from viral and bacterial infections,
pollutants, inhalation of noxious particles including cigarette smoke and occupational
irritants. As these exposures change over time and between patients these
inflammatory patterns can also change with individual patients over time [83] [89].
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Table 1-4 Types and causes of airway inflammation in OAD. Reproduced from
[1]

Types and causes of airway inflammation
Neutrophilic

Viral infections
Bacterial infections
Cigarette smoking
Occupational exposures
Pollutants
Chemical sensitisers

Eosinophilic

√
√
√
√
√
√
√
√

Corticosteroid reduction
Age
Unknown

Paucigranulocytic
(Neither)

√
√

Allergen
Corticosteroid treatment

Mixed

√
√
√

√
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√
√

√

√

Summary
These data demonstrate that there is considerable overlap in the heterogeneity, clinical
management and phenotypic features of asthma and COPD in older people. This
overlaps makes it difficult to distinguish asthma and COPD in this population, as both
conditions have similar clinical manifestations despite altered causes and underlying
pathologies. In older people, asthma and COPD have common features such as airflow
obstruction, airway inflammation, and exacerbation management, and there are few
features of aetiology, pathology and management that are uniquely related to a distinct
diagnostic label [15]. In practice, the diagnostic labels are poorly applied in this
population. This is related to not only the difficulty in distinguishing between diagnoses
but also the lack of necessity as these treatment approaches are similar. The major
justification for distinguishing them in clinical practice is to prescribe alternative
approaches to management. However, the approaches to treatment of these conditions
have tended to converge in recent years and treatment goals are now similar. Namely,
inhaled corticosteroids which have been the cornerstone of asthma therapy, are now
widely recommended in the treatment of COPD [36, 37] since they have been shown to
reduce exacerbations [90] and prevent mortality [91] in people with moderate or severe
disease. Moreover, self-management strategies [30, 92] and smoking cessation [58]
are effective treatments for improving health outcomes and quality of life in both
asthma and COPD.

1.5 MULTI-SYSTEM MULTI-COMPONENT DISEASE
Until recently our understanding of asthma and COPD has been focused on the
presence of airflow obstruction and as such treatments have been targeted to improve
this. More recently however we have gained the understanding that obstructive airway
diseases in older people are best considered as multi-component or multi-dimensional
entities involving systemic consequences, co-morbidity, symptoms, risk factors and
behaviours [1, 93]. Accordingly there is a need to tailor therapy directed to the specific
components that manifest in individuals. The concept of COPD as a multi – component
disease has been presented diagrammatically by Agusti et al [94] as shown in Figure
1-6, and we have recently proposed a multi component approach for the management
of older people with asthma (Figure 1-7) [1].
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Figure 1-6 COPD as a multi-component disease. Reproduced from [93].

Figure 1-7 Components of OAD in older adults and treatment interventions [1].
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When considering management of OADs in older people, thought must be given to the
effect that ageing has on the lung as previously described and to the systemic effects
of ageing and how this might converge with the components of OAD management.
Ageing is characterised by systemic inflammation. Immunosenescence refers to the
changes in the immune system that are related to chronic antigenic stress associated
with ageing. It is though to be an evolutionary concept associated with increased
longevity [69]. Systemic inflammation is a feature of asthma and COPD, similarly an
aspect of immunosenescence is chronic low grade inflammation or ‘inflamm-ageing’
[69]. Inflamm-ageing is a consequence of lifelong antigenic load, appears to be under
genetic control, and is detrimental to the ageing process [95]. Inflamm-ageing involves
an increase in proinflammatory mediators and their receptors including tumor necrosis
factor alpha (TNF-α), IL-6, interleukin and IL-1 receptor antagonist IL-1Ra; as a result
this leads to an increased production of diverse chemokines (RANTES, MIP-1α, IL-8,
MCP-1) and an increase in C reactive protein (CRP). This chronic systemic
inflammation and its mediators not only influences the immunological defense reactions
but also importantly plays a role in the development of chronic diseases associated
with ageing which decrease survival including the development of Alzheimers disease,
atherosclerosis, type II diabetes, osteoporosis and sarcopenia [69].

Systemic inflammation and these co-morbidities are also common features of asthma
and COPD. Data relating to the existence of systemic inflammation in COPD is
irrefutable [96-100]; whilst less is known about its role in asthma, it is likely to be
significant as a number of studies have reported. In a study by Yokoyama et al
circulating IL-6 levels were demonstrated to be higher in asthma patients compared to
controls and this also increased following an acute exacerbation of asthma [101]. In a
cross-sectional study of a small number of asthma patients Takamura et al
demonstrated higher CRP levels in steroid-naive participants but not in those on
inhaled corticosteroids. They also demonstrated that CRP levels negatively correlated
with lung function and positively with sputum eosinophil counts in those with steroidnaïve asthma [102]. Higashimoto et al compared markers of systemic inflammation in
patients with asthma, COPD and a control group. They found comparable levels in the
markers of systemic inflammation in patients with asthma and COPD, and the asthma
patients had increased levels of serum IL-6 and TNFά [103]
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Early in this chapter, COPD was defined as a disease state characterised by poorly
reversible airflow obstruction, associated with an abnormal response of the lung to
noxious particles [104]. However, as mentioned there is increasing evidence and
recognition that COPD is a more complex systemic disease associated with low grade
systemic inflammation, involving many organs and having many clinical consequences
and co-morbidities [96-99]. There have been multiple studies over the last decade to
establish this. These studies have been summarised in a systematic review by Gan et
al and a meta analysis in this review has demonstrated that in stable COPD there are
increased numbers of leukocytes and increased levels of acute phase response
proteins (CRP and fibrinogen) and cytokines (IL-6) and TNFα [100]. It is also known
that during acute exacerbations of COPD the intensity of systemic inflammation further
increases [105].

The origin of systemic inflammation in COPD and the observed association with the
clinical manifestations of Cardiovascular Disease (CVD), osteoporosis, metabolic
disorders and skeletal muscle dysfunction is unclear; however hypotheses have been
proposed. The first relates to pulmonary disease remaining the central process with an
inflammatory ‘spill over’ of cytokines including IL-6, IL-1β and TNF-α, into the systemic
circulation, increasing CRP, resulting in systemic inflammation and possibly
contributing to co-morbidity [99] [106] [93]. Another is that COPD is a consequence of
a systemic inflammatory state involving many organs [106]. A third possibility is that
the exposure causing COPD has both pulmonary and systemic effects. Cigarette
smoking is known to be the most common risk factor for COPD. It is also a major risk
factor in the development of those common co-morbid chronic diseases associated
with COPD. Cigarette smoke causes lung and systemic inflammation and is also
associated with an increase in oxidative stress, marked changes in vasomotor and
endothelial function and enhanced circulating concentrations of several pro-coagulant
factors [43]. These systemic effects of smoking are likely to not only contribute the
pulmonary inflammation but also the systemic manifestations seen in COPD.

Despite these opposing views regarding the origins of systemic inflammation, COPD
remains a multi component disorder with structural and functional changes occurring
both in and outside the lung as illustrated in Figure 1.8.
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Figure 1-8 The systemic effects and co-morbidities of chronic obstructive
pulmonary disease (COPD) have 3 possible explanations

SUMMARY
The role of systemic inflammation in ageing, asthma and COPD is not clearly
understood but is likely to be significant and complicates disease management.
Systemic inflammation is important in the development of co-morbidities associated
with OAD and ageing.

1.5.1 CO-MORBIDITY
Co-morbidities are defined as a disease co-existing with the disease of interest [107].
Co-morbidity both compounds and confounds the management of asthma and COPD
in older people. The prevalence of co-morbidity from chronic disease increases with
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age. More than 50% of older people over 65 have at least 3 co-morbidities and a
significant portion have five or more [108]. These are often unrecognised and
untreated [109]. Not only is co-morbidity associated with an ageing population, it is also
linked to COPD and asthma and negatively effects health outcomes [67, 110, 111].
Patients with COPD are more likely to die of cardiovascular disease or cancer than
respiratory failure [112]. Drug interactions and polypharmacy are important
complications that accompany co-morbidity and ageing [110].

Among the most common co-morbidities associated with OADs in older people are
cardiovascular diseases including congestive heart failure [113, 114], anaemia [115,
116], metabolic syndrome, oestoporosis, sleep disorders, anxiety and depression,
malnutrition involving skeletal muscle dysfunction [117] [118] and obesity [119]; as
previously discussed these co-morbidities together with the normal ageing process are
also associated with low grade systemic inflammation [43, 96, 97] [93].

Cardiovascular Disease (CVD)
CVDs such as congestive heart failure (CHF) and coronary artery disease are the
leading causes of hospitalisation and death in COPD such that epidemiological studies
have demonstrated a link between FEV1 and cardiovascular mortality [120]. These
conditions share common exogenous risk factors such as smoking and decreased
physical activity, however despite these shared risk factors the increase in CVD
associated with reduced FEV1 is independent of these factors [121]. The mechanistic
link between CVD and COPD is not yet known although systemic and pulmonary
inflammation is likely to be involved [121].

Cardiac dysfunction is recognised to occur in older patients with COPD, with up to 20%
experiencing left heart failure [113, 122]. Many patients may present with dyspnea that
may be caused by CHF or COPD [114], differentiating the overlapping symptoms can
be difficult and may be aided by measurement of N-Terminal Pro-B-Type Natriuretic
Peptide (BNP).
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Skeletal Muscle Dysfunction
Sarcopenia, ‘poverty of flesh’, is the involuntary loss of skeletal muscle that occurs with
advancing age and is an increasing problem in the community. After the age of 50
years muscle mass is lost at a rate of 1-2% per year, and in the United States
approximately one third of women and two thirds of men over the age of 60 years are
defined as being sarcopenic [123]. The cause of sarcopenia is multifactorial and the
condition is associated with the dysregulation of proinflammatory cytokines such as IL1, IL-6 and TNF ά, the loss of endogenous growth hormone production and insulin
growth factor (IGF – 1), increased oxidative stress, inadequate protein intake and
reduced physical activity [123, 124]. Sarcopenia results in impaired thermoregulation,
decreased basal metabolic rate (BMR), impaired balance and increased risk of falls,
and impaired activities of daily living [125]. Sarcopenia is an increasingly recognised
problem in older populations [126] and in COPD [127]. A study by Schols et al
reported that 49% of COPD patients attending pulmonary rehabilitation had evidence of
reduced muscle mass [127] and in patients with COPD reduced muscle mass is
associated with reduced exercise capacity and poorer quality of life [128].

Malnutrition
Malnutrition is a common symptom of ageing especially among people greater 70
years [129]. Ageing is also associated with a progressive loss of skeletal muscle and
this is often accompanied by weight loss [125]. In older populations progressive weight
and skeletal muscle loss are associated with poorer outcome and are important
predictors of mortality. In many studies of older people a BMI in the range of 25-30
kg/m2 is associated with the lowest mortality; these studies report a U shape
association between BMI and all cause mortality [130] [131-133]. Similarly low body
weight and skeletal muscle mass depletion are also associated with poorer outcome in
COPD. The prevalence of malnutrition in COPD a has been reported in up to 30% of
patients with advanced disease [134, 135]. The same U shape association between
BMI and mortality that has been reported in older people is also evident in COPD; as a
low BMI is an independent predictor of morbidity and morality [136, 137]. It is likely that
a mechanistic link for weight loss and skeletal muscle dysfunction in COPD is systemic
inflammation [93].
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Obesity
Obesity is observed at high rates of prevalence in COPD, asthma and in older
populations and the prevalence is increasing [138]. Data from the National Health and
Nutrition Examination Survey indicate the prevalence of obesity increases with age up
to 69 years and then decreases. Among those in the 65-69 age group, 38.1% of the
study’s male population and 42.5% of females were obese [129]. Similar rates of
obesity have been reported in older Australians, in the 55- 64 years age group 28% of
men and 38% of women are obese, as are 22 and 32% of men and women
respectively between the ages of 65 and 74 years. The rates of obesity then decrease
in the over 75 age group as 14% of men and 17% of women fall into the obesity
category [139]. The rates of obesity in COPD have been reported at rates with an
even higher prevalence than that seen in the general population [119] [140] [141]. In a
Dutch population, Steuten et al found an overall prevalence of obesity of 18% with the
highest prevalence seen in GOLD stage I and II [140]. A much higher prevalence was
reported by Eisner et al in a multi ethnic US population, where the authors report that
54% of patients with COPD had a BMI greater than 30kg/m2 [141]. Similarly in asthma,
a recent meta-analysis has demonstrated that the prevalence of asthma is increased
by 50% in overweight/obese individuals and there is a dose–response relationship
between body weight and asthma [142].

Obesity is usually associated with increased risk of all cause mortality in the general
population, and is linked to metabolic syndrome [143, 144]. Discordantly, obesity in
COPD, is associated with improved survival [145] and reduced lung function decline
[137, 146] [147] and in the general population of older people a BMI between 25 and
30 kg/m2 is associated with the lowest mortality risk [139]. Obesity is also observed in
asthma and this condition is associated with increased asthma severity and decreased
response to treatment [130] [148].

A number of studies have investigated the effects of weight loss on asthma outcomes
and the evidence suggests that weight loss improves asthma symptoms and lung
function [149]. Interventions targeting weight loss in older population must consider the
specific nutritional requirements of this population and include exercise strength
training to prevent functional decline and the loss of muscle mass that occurs as older
people lose weight [130].
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Obstructive Sleep Apnoea Syndrome
Sleep complaints and disorders are more common in older people. Older adults often
take longer to fall asleep and have more frequent night-time awakenings [150]. In a
study including over 9,000 participants who were aged 65 yrs or greater, more than
50% of the respondents reported at least one chronic sleep complaint [151].
Furthermore older people are more likely to experience daytime somnolence compared
with their younger counterparts [150].

Frequent night time awakenings experienced by older people are likely to be related to
the coexistence of common co-morbidities rather than being related to ageing itself.
Obstructive sleep apnoea syndrome (OSAS) commonly coexists in older people [150]
and in severe asthma [152] and COPD [153]. This in part is attributed to the agerelated alterations of respiratory anatomy and physiology. Specifically, ageing is
associated with increased upper airway adipose deposition, pharyngeal bony changes,
and a longer pharyngeal airway; these physiological changes may predispose people
to upper airway collapse [16]. Despite the increased prevalence of OSAS in older
people it often goes under diagnosed and untreated, as the symptoms of this disorder
including fatigue, somnolence and headache on waking are also frequently associated
with ageing [110]. This is an important problem as OSAS increases the risk of arterial
hypertension, stroke and ischemic heart disease [19].

Osteoporosis
Ageing, asthma and COPD may all be associated with an increase risk of osteoporosis
due to age, limited physical activity, nutrition, smoking and corticosteroid use.
Osteoporosis is a skeletal disorder characterized by compromised bone strength
predisposing a person to an increased risk of fracture and is one of the most common
conditions associated with ageing [154]. It is also highly prevalent in COPD
populations, Jorgenson et al [155] recently demonstrated a prevalence of osteoporosis
or oestopenia in 68% of a COPD population aged between 50 and 70 years. Similarly
a cross sectional study by Sabit et al found a 75% prevalence of osteoporosis in
patients with GOLD stage IV COPD [120]. The evidence supporting the presence of
osteoporosis in asthma is less clear. However a number of studies conducted with
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premenopausal women have demonstrated a dose dependent reduction in bone
mineral density (BMD) with ICS use [156, 157]. In a cross sectional study of older
women who underwent Dual Energy X-Ray Absorptiometry (DEXA) to measure BMD
Katsura et al demonstrated that osteoporosis is more common in women with COPD
than in asthma, even if these patients had not received long-term systemic
corticosteroids [158]. The prevalence and risk of osteoporosis in patients with overlap
OAD is not known.

Anaemia
Whilst COPD has long been associated with polycythaemia, recent studies suggest
that anaemia is highly prevalent in this condition and is associated with decreased
functional capacity, increased symptoms and reduced survival [115]. As anaemia of
chronic disease is an immune driven abnormality that occurs in many inflammatory
diseases, it is understandable that anaemia is increasingly recognised at rates of up to
10-15% [116]. Further characterisation of this clinical manifestation in older people
with OAD is needed [115].

Depression and Anxiety
Depression and anxiety are frequently associated with chronic disease including
asthma and COPD and the prevalence of these conditions is also high among older
people. The estimated prevalence rates of anxiety and depression vary depending
upon the study design and screening assessment measures used [159]. In older
people the prevalence of depression has been reported to be between 25–45%, and
anxiety at rates up to 40% [160]. In stable COPD the prevalence of clinical depression
ranges between 10 and 42% and anxiety between 10 -19% [161]. In patients with
more severe disease especially oxygen dependent patients and those recovering from
a recent acute exacerbation the rates of anxiety and depression are proportionally
higher [161].

Depression and anxiety in older people and people with OAD are under diagnosed and
often undertreated co-morbidities. A study by Yohannes et al reported that one quarter
of older people with COPD had unrecognised subclinical depression [162]. Other
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studies have demonstrated that less than one third of patients with COPD and anxiety
or depression were appropriately treated for their mood disorders [163, 164].

Under treatment of anxiety and depression is associated with adverse outcomes in
older people including poor adherence to medical treatment [165], frequent healthcare
utilisation, and prolonged duration of hospitalisation for acute medical illness [166].
Furthermore, under treatment is also associated with impaired health status and
decreased life expectancy [161].

1.5.1 ADDITIONAL CLINICAL PROBLEMS
In addition to these co-morbidities, patients with OAD face other problems relating to
symptoms, exacerbations, mucus hypersecretion, and the behavioural management of
their disease. These include knowledge of the disease, skills involved in taking
therapies adequately, skills in identifying acute exacerbations and taking the
appropriate action to prevent deterioration. There are additional behavioural patterns
such as non adherence to multiple therapies including medication and exercise, the
requirement for smoking cessation and adverse effects of multiple therapies. Disease
management in older people with OAD is even more complex, as older adults with
OAD report a preference for less autonomy in shared decision making [167] [168], and
are less likely to use their inhalation devices effectively [169] [170]. Furthermore
impaired cognition is a problem associated with both ageing and COPD and this can
affect disease management skills.

Acute exacerbations
Acute exacerbations of asthma and COPD are a common feature of these diagnoses
which put the patient at immediate risk of distress, hospitalisation and even death.
Acute exacerbations represent a significant contribution to the health care costs
associated with these conditions [171]. To decrease this patient and health care
burden early detection and treatment of exacerbations is essential, however up to 50%
of acute exacerbations of COPD go either untreated or unreported to a physician [172,
173].
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Acute exacerbations of asthma and COPD are not only a concern during the immediate
time of that exacerbation, after recovery they can also have a negative effect on
disease trajectory in both conditions. In COPD the frequency of exacerbations is
associated with an accelerated decline in lung function, accelerated decrease in health
status and decreased survival. Furthermore recent evidence indicates that
exacerbations cluster together in time and that after one exacerbation patients are at a
heightened risk of a second [174]. This is important given the detrimental effect
recurrent exacerbations have on outcomes for people with COPD. Less is known
about the effect of frequent exacerbations on the natural course of disease in asthma,
although evidence indicates that this is significant. In a recent cohort study of patients
with asthma designed to establish the effect of severe exacerbations on progression of
airflow obstruction, Bai et al reported that exacerbations in asthma do contribute to an
accelerated decline in lung function; one exacerbation per year leads to a 30 mL
greater decline in FEV1 [175].

Mucus hypersecretion
Mucus hypersecretion is a common problem experienced by people with asthma [176]
and COPD [177] [178]. Impaired muco-ciliary transport is a distinctive feature of lung
disease. The pathophysiological consequences of mucus hypersecretion include
airway obstruction, airflow limitation, ventilation-perfusion mismatch and impaired gas
exchange [179]. Changes occur in the airway epithelium which result in abnormal
secretion composition, altered mucus properties and impaired clearance resulting in
bacterial colonisation, infection and worsened prognosis [179] [180]. Airway mucus is
associated with increased morbidity and mortality in chronic inflammatory airway
disease such as COPD and Cystic Fibrosis [181]. An analysis of retrospective data
collected in the Copenhagen City Heart longitudinal study over 10 years demonstrated
an association between chronic mucus hypersecretion and increased risk of
hospitalisation and excessive decline in FEV1 with the greater the volume of
expectorated sputum being linked to increased risk of hospital admission, exacerbation
and death from COPD [181, 182]. Furthermore patients who had chronic airway
mucus hypersecretion and were susceptible to chest infections had an increased risk of
mortality and morbidity compared with patients with mucus hypersecretion without
chest infections. In asthma muco-ciliary clearance is also impaired even in the
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presence of mild stable disease and in patients in remission, and can be severely
impaired during acute exacerbations and during poor control [183].

Physical Inactivity
Physical activity has many health benefits and overall is associated with successful
ageing, the benefits include a reduction in the development of chronic disease,
prevention of the loss of mobility and can aid in the maintenance of community
interdependence [184]. Despite this there are disturbing rates of physical inactivity
among older adults, particularly those with a disability [185].

In COPD activity limitation and physical inactivity are characteristic features and are
usually the consequence of dyspnea and exercise intolerance [186] [187]. Reduced
physical activity is moderately associated with airflow obstruction (AFO). In the
presence of AFO patients are known to decrease the amount of activity [187, 188], and
adjust the level of physical activity based on the symptoms a given activity induces
[189]. Furthermore, other consequences of COPD that are also associated with
reduced physical activity include a loss of skeletal muscle and bone mineral density.
As with older populations the benefits of physical activity in COPD are clear, GarciaAymerich et al have demonstrated that increased physical activity is associated with
decreased hospital admission rate, decreased rate of lung function decline and
improved mortality [190].

Physical inactivity is also a problem in adults with asthma and is associated with poorer
outcomes. It has been demonstrated that children with asthma have similar levels of
physical activity to their age matched healthy controls but people with asthma
frequently become more inactive during maturation from adolescents to adulthood and
from adulthood to older age [191]. Moreover Ford et al showed that a population of
adult patients with asthma were not reaching the recommendations for physical activity
[192]. As stated decreased physical activity is associated with poorer outcomes for
people with asthma, including increased emergency department attendance, increased
asthma symptoms and use of medications and sleep disturbances [193]. Other studies
also suggest that decreased physical activity is associated with increased bronchial
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hyperresponsiveness and is an independent risk factor in the development of asthma
[194] [195].

1.6 SELF-MANAGEMENT
Patient education can be viewed as a two staged process that involves not only the
transfer of information and knowledge, but also the integration of skills and attitudes
that lead to behavioural change [2]. Combining these components effectively leads to
self-management. Self-management is defined as the tasks that individuals must
undertake to live well with one or more chronic conditions. Self-management support
is the systematic provision of education and supportive interventions by health care
staff to increase patients’ skills and confidence in managing their health problems
[196].

Self-management is recommended in clinical practice guidelines [36, 37, 57, 197] as
an integral part of COPD and asthma management. Systematic reviews have been
conducted for self-management and for integrated disease management in asthma and
COPD [30, 92]. Whilst clear conclusions can be drawn relating to the effectiveness of
these programmes in children, younger and middle aged adults with asthma, the
evidence supporting the type, format, duration and delivery of this education in COPD
and older adults with asthma is unclear.

In the Cochrane systematic review of asthma self-management in adults, 36 RCTs that
compared self-management education (SME) and usual medical care were evaluated.
The results of this analysis demonstrated that self-management education reduced
hospitalisations, emergency department visits, unscheduled visits to the doctor, days
off work or school, nocturnal asthma and improved quality of life. The conclusions
drawn from this review indicate that education in asthma self-management which
involves, the provision of information, self-monitoring by either peak expiratory flow or
symptoms, regular medical review coupled with a written asthma action plan improves
health outcomes for adults with asthma [198], and are more successful than other
education programmes.
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Further studies examined different ways to deliver self-management education. In
another Cochrane review six studies compared optimal self-management allowing selfadjustment of medications using individualised written action plans to adjustment of
medications by a doctor. These two styles of asthma management gave equivalent
effects using hospitalisation as the outcome. Self-management using a written action
plan based on peak expiratory (PEF) was found to be equivalent to self-management
using a symptom based written action plan in the six studies which compared these
interventions. Three studies compared different self-management options. One
provided optimal therapy but tested the omission of regular review. The omission of
regular review was associated with more health care utilisation and days of sickness.
In another study, comparing high and low intensity education, the latter was associated
with more unscheduled doctor visits. In a third study, no difference in health care
utilisation or lung function was reported between verbal instruction and written action
plans. Whilst most of the options tested were comparable, it is important to recognise
that reducing the intensity of self-management education or level of clinical review may
reduce its effectiveness [199] [2].

Effling and colleagues [92] conducted a Cochrane systematic review of selfmanagement education (SME) in COPD. In this review fourteen RCTs of selfmanagement education compared to usual care were included. These studies all
differed considerably in terms of the intervention, outcome and follow up time. The
meta-analysis found that SME in COPD lead to a significant reduction in hospital
admission and health related quality of life. Whilst the authors conclude that SME
improves these outcomes, they also point out that due to the heterogeneity of the
interventions, study populations, follow-up time, and outcome measures, data are still
insufficient to formulate clear recommendations regarding the form and contents of
self-management education programmes in COPD [92].

The best type of self-management education in older people with asthma is also less
clear. In the majority of studies included in the asthma reviews, participants had a
mean age of less than 52 years and older people were excluded in some of the trials
[30]. As asthma deaths have fallen in younger populations over the last few decades,
Australia has witnessed a rise in mortality in older adults [200]. Whilst advances in
pharmacotherapy and these self-management education policy initiatives have lead to
- 39 -

positive outcomes in younger people with asthma, the same has not been seen in older
people suggesting that the results of these RCTs can not be extrapolated or applied to
older populations who remain at risk.
Whilst less data exists relating to self-management in older people, a small number of
recent trials have examined interventions in this population. Patel et al showed that a
telephone interview intervention could improve outcomes in older people with asthma.
The intervention improved the use of ICS use, decreased emergency department
attendance and increased the update of written action plans in older participants with
asthma compared to the control group [201].

Huang et al also conducted a RCT in older people with moderate to severe asthma
involving telephone interventions. This trial had 3 arms; usual care, individualised
education with weekly phone consults and the former plus peak flow monitoring.
Written information was provided in large fonts and used pictures with few words.
Participants in the 2 intervention arms demonstrated significant improvements in
asthma knowledge and skills, self-care behaviours and self-efficacy and pre
bronchodilator FEV1 compared to the control group [202]. In another RCT Goeman et
al evaluated the effectiveness of a multifaceted educational intervention for general
practitioners aimed at improving the outcomes of older people with asthma. In this
study GPs received an educational intervention designed to improve the care of older
people with asthma. This was associated with improved content and style in
communication, but did not improve patient outcomes. It should be noted that the
baseline characteristics of the patient population in this study did indicate good
baseline asthma control, which may have limited the room for improvement [203].

These studies suggest that older people with asthma can be instructed in an effective
self-management programme and achieve improvements in self-management efficacy
[202], quality of life [204] and lung function [202]. The benefits of asthma selfmanagement education come from integrated programmes with active involvement by
the participant.

1.6.1.1.1 Written Action Plans
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A Written Action Plan (WAP) is a set of written instructions that helps people with
asthma and COPD detect early signs and symptoms of an exacerbation and provides
instructions about how to manage these exacerbations. The plan should include
instructions for maintenance therapy, early exacerbation management and crisis
management [2]. WAPs are essential to effective self-management in asthma [198],
and their prescription is a key recommendation of international clinical practice
guidelines for both asthma and COPD [3] [28] [36, 37]. There is a large body of
evidence that supports the use of WAPs when packaged with self-management
education in asthma [198]. In COPD whilst a Cochrane systematic review concludes
that self management education is associated with improvement in quality of life and a
reduction in hospital admissions, the evidence supporting the efficacy of WAPs for
reducing health care utilisation in this population is less compelling [205] [206], despite
these plans being a key recommendation of COPD guidelines [37, 49]. Studies have
however shown that in COPD WAPs can change patient behaviour by recognising
early exacerbation symptoms and implementing early therapy such as antibiotics and
steroids [205] [92].

Despite this evidence and guideline recommendations only a small number of people
report ownership or use of a WAP [8, 207-209] [210]. A population survey in South
Australia demonstrated that the proportion of people who stated that they had a WAP
fell from 42% in 1995 to 20.8% in 2003 [210]. The low level uptake of WAPs may
reflect poor training of doctors and health professionals in creating and delivering
negotiated action plans in partnership with people with asthma and COPD [211].
Studies have shown that WAPs are viewed as useful and desirable by patients,
however in practice, they modify the plans to their perception and experience [212],
whereas other studies have reported that patients do not wish to take control of their
disease [213]. It is therefore necessary to improve knowledge of the efficacy and
benefits of WAPs in both clinicians and patients, but also to improve clinicians‘ skills in
WAP prescription and skill transfer.

1.6.1.1.2 Inhaler technique
The delivery of respiratory medications via inhalation offers the best balance between
efficacy and safety; however poor inhalation technique limits the efficacy of this
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approach. Inhaled medication therapy is integral to the management of OADs such as
asthma and COPD. Despite effective pharmacological therapies, the control of
symptoms in diseases such as asthma remains poor [214] [215]. It is possible that
ineffective inhalation technique may contribute to poor symptom control; this is a
particular problem in older adults.

Dry Powder Inhalers (DPIs) are being increasingly prescribed to treat OAD. The key to
successful therapy with DPIs however is dependant on the patient’s ability to generate
sufficient inspiratory flow to disperse the medication to the optimal particle size for
pulmonary deposition [216]. Unfortunately, there are a number of patient groups who
have difficulty achieving sufficient inspiratory flow, in particular, older people and those
with severe airflow obstruction [216]. Several studies have highlighted higher
inhalation technique error rates in older patients. Wieshammer et al demonstrated
increasing error rates with dry powder devices in older patients and those with more
severe airflow obstruction. [217] Another study by Janssens [218] also demonstrated
that in older people an important number (30% for Turbuhaler and 20% Accuhaler)
were unable to generate the therapeutic inspiratory flow to achieve effective therapy.
They also found no significant difference in inspiratory flow rates among people with
COPD and healthy matched controls [218], indicating that this is a problem related to
ageing rather than disease or airflow obstruction alone. Other factors that lead to
inadequate inhalation technique in older populations include learning difficulties from
impaired cognitive function, impaired vision and impaired fine motor skills [170, 219,
220]. Further, Quinet et al have recently demonstrated that in addition to these factors,
advancing age itself is associated with poorer techniques using dry powder inhalers
[221] . These factors emphasize the importance of assessment, instruction and
reinforcement of inhaler device technique in older people with OAD [218].

In recent years there has been a progressive increase in the types of inhalation devices
used in asthma and COPD management. This can lead to inhaler device
polypharmacy, a situation where an individual uses multiple types of inhalation devices
to deliver their medications. We have previously demonstrated that this is a common
problem among adults with asthma and that inadequate inhalation device technique is
also common, especially among patients using 3 or more delivery devices. Inhaler
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device polypharmacy could lead to poor asthma control through inadequate delivery of
medication [222].

1.6.1.1.3 Adherence
Adherence is a well known problem in older people and in people with chronic
respiratory disease [223-227]. The reality that patients do not always follow prescribed
treatment advice has been evident for thousands of years. It was Hippocrates who said

‘…to be alert to the faults of the patients which make them lie about their taking
of the medicines prescribed and when things go wrong, refuse to confess that
they have not been taking their medicine” [228].

Hippocrates was the referring to health behaviour we now refer to as non adherence.
There are now several terms in the medical literature that describes a patient’s health
behaviour of treatment. These include compliance, adherence and concordance.
Whilst these terms are frequently used interchangeably they have different meanings
which must be recognised.

The now largely outmoded term ‘compliance’ refers to the extent to which the patient’s
behaviour matches the prescriber’s advice [229]. Compliance is associated with
negative connotations as it infers a paternal relationship exists between the patient and
the prescriber in which the role of the prescriber is to issue treatment and the role of
the patient is to follow orders [229] [227].

The preferred term ‘adherence’ refers to the extent to which a patient’s behaviour in
respect to their medication, diet or lifestyle is consistent or matches the
recommendations of the prescriber [227, 229] [230]. Opposing the term compliance,
adherence is intended to be non-judgmental rather than attributing blame to the patient,
prescriber or treatment [223, 227]. Moreover adherence refers to both under and over
use of medications and therapies [227].
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The term ‘concordance’, is a more complex notion that relates to the relationship
between the patient and the prescriber; which is based on equality and respect and
considers the patient’s belief and preferences [229]. Concordance recognises the
need for patients and clinicians to work in partnership to reach agreement around
treatment decisions and further recognises that patients and clinicians may have
opposing views [229]. Concordance can be thought of as the process required for
achieving adherence.

It is well known that adherence in chronic disease can be poor, and in chronic
respiratory conditions this is particularly true. In a meta analysis of 569 studies,
adherence to therapy in respiratory diseases ranked poorly, with a mean adherence
rate of 68.8%, this was fifteenth out of seventeen different diseases [231]. Similar
patterns of poor adherence of older people have also been reported [224, 226, 227].

There are 2 distinct patterns of behaviour associated with non adherence, these are
referred to as intentional and unintentional non adherence [224, 227, 229]. Intentional
non adherence occurs when patients make purposeful decisions to take and perform
treatments in a way other than that prescribed. This often refers to the self adjustment
or titration of treatment according to their symptoms or beliefs, or the cessation of
treatment earlier than prescribed [229]. Intentional non adherence usually results when
the patient weighs the risks against the benefits of taking medication and makes a
decision based on their reasoning [227]. Whilst intentional non adherence may result
from a balance of reasoning, the decision could result from poor knowledge about the
treatment, or an erroneous understanding regarding the nature or consequence of the
problem, the prescribed therapy and the potential benefit of treatment. Therefore this
form of non adherence can often be addressed through strategies that improve
knowledge and that influence health beliefs and concerns [227].

Unintentional non adherence occurs when patients do not adhere to treatment advice
due to reasons out of their control [229]. These are often related to cognitive
impairments, language barriers and physical disability. In the case of older people with
asthma and COPD this could relate to impaired vision or musculoskeletal problems
affecting their ability to use inhaled medications. Further unintentional non adherence
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could also result through ineffective communication or inaccurate recollection of the
prescribed treatment prescription [229]. Studies of how well patients retain health
information suggest that less than 50% of the information conveyed by the physician is
recalled immediately after an office visit [231]. For these reasons adherence in older
people is a particularly complex issue. Other causes of non adherence in older people
relate to patient attitudes, social circumstances such as support and finances, previous
experiences with medications and fear of adverse effects [227]. The effectiveness of
the patient-clinician partnerships also has a significant effect on successful adherence;
ineffective communication can lead to poor adherence outcomes [232, 233].

Summary
These considerations demonstrate that in older people asthma and COPD are not
single disease entities, but rather multi component, multi system problems. The key
issues are disease management, systemic inflammation, co-morbidity and behavioural
aspects of management that become increasingly important with age. The prevalence
in overlap is not known.

1.7 CURRENT MANAGEMENT AND GUIDELINE GAP - OVERLAP OAD
The current approach to the management of obstructive airway diseases is based
around establishing a firm diagnosis and then instituting guideline-based treatment.
Clinical Practice Guidelines (CPG) used to guide the management of asthma and
COPD have been designed and demonstrated to improve the quality of care [97, 234].
The majority of single disease CPGs however, fail to adequately address the fact that
most chronic conditions have more than one co-morbidity and they provide clinicians
with little guidance in providing care for older people with multiple co-morbidities [97,
108, 235]. When this single disease approach is applied in this population it is limited
in several ways due to the heterogeneity of these conditions. By disregarding this
heterogeneity treatments may be less effective as patients may respond to treatments
differently according to the inflammatory and clinical phenotypes previously described
[75, 236]. Guideline based treatment approaches for asthma and COPD are designed
for one disease entity and do not address the overlap of OAD or the complex
interactions associated with multiple and ageing pathology [108].
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Ernst et al [237] recently reviewed the latest versions of asthma and COPD guidelines
to assess the quality of the recommendations in relation to older populations. They
reported that the current Global Initiative for Asthma (GINA) guidelines [3] contain a
single paragraph on asthma and older people, the content of which refers to under
diagnosis of asthma in the ‘elderly’, suggesting it may be confused with co-morbid
conditions, such as heart failure, and may be difficult to distinguish from COPD. They
also report that the latest revision of the Australian Asthma Management Handbook
[28] does however have a complete section on the management of older patients with
asthma [237]. In terms of COPD the recent updates to the GOLD recommendations
make reference to the importance of considering co-morbidity in patients with COPD,
especially in older people. The need to provide guidance on how to modify the
recommendations in accordance with co-morbid conditions has been shown to be a
weakness of many guidelines for the treatment of chronic diseases [237].

Adhering to single diagnosis CPGs for older people with multiple morbidities could also
have potentially adverse effects and medication interactions [108]. In older people with
poly-pharmacy there is increased adverse drug effects that relate not only to drug –
drug interactions but also drug-disease interactions and also decreased organ reserve
capacity [110]. Further limitations of current disease specific CPGs are that they do not
address individual patient preferences and are not person centred [108, 235].

A diagnosis–centred approach can lead to a failure to identify and address many
problems experienced by people with airway disease. Attempting to apply a diagnostic
label to older people with overlapping disease can cause confusion for clinicians and
disregarding the different phenotypes can limit treatment success. As part of this
literature review an audit was performed and the results of the common clinical
problems experienced by people with airways disease from the clinician’s perspective
were compared to the recommendation of CPGs for asthma and COPD, Table 1-5
illustrates these findings. The shaded blocks are those issues that may be addressed
using guideline-based treatment; the unshaded blocks highlight the many areas that go
unaddressed using this approach.
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Table 1-5 Clinical Management issues and concordance with guidelines
Clinical Problems
Smoking
Anxiety and Depression
Mucus Hypersecretion
Exacerbation Management
Dysfunctional breathing
Hypoxemia
Self-management
Airflow Obstruction
Obesity
Malnutrition
Non Adherence
Co Morbidities
Exercise intolerance
Airway inflammation
Systemic inflammation
Infection
Pathogen Colonisation
Medication Administration
Inhaler polypharmacy
Frequent OCS use
Cough
Activity Limitation
Dyspnea/Symptoms
Intimacy
Person Centred Problems

Asthma
Yes
No
No
Yes
Yes
No
Yes
Yes
Yes
No
Yes
No
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
Yes
No
No

COPD
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
No
Yes
No
No
Yes
No
No
Yes
Yes
Yes
No
Yes
No
Yes
Yes
No
No

Clinician adherence to clinical practice guidelines is an additional problem surrounding
guideline based management. A recent study conducted in the United States reviewed
the quality of care of older people with asthma and COPD against current clinical
practice guidelines using the Medicare Current Beneficiary Survey (MCBS). In this
study they found that despite the proliferation of numerous guidelines for the
management of adults with obstructive airway diseases there were major deviations in
use of the guidelines. Substantial proportions of older adults with COPD or asthma did
not receive a short-acting inhaled bronchodilator (72%), they used spirometry
infrequently, failed to be vaccinated against influenza (18%), and many continued to
smoke (16%) [238]. Likewise, an Australian study provides further evidence confirming
poor adherence to guidelines. This study followed participants longitudinally and
collected data about spirometry, medication history and current asthma status in adults
with asthma when they reached their mid 40s. There was poor adherence to guideline
based management. In a subgroup of participants with current asthma, 78% had used
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short acting bronchodilator reliever medication in the past 12 months, however only 16
and 26% had used inhaled corticosteroids or combination inhaled corticosteroid/long
acting beta agonist therapy respectively [239].

Another Australian study reviewed the quality of CPGs used in the management of
Chronic Disease. They reported that only 8 (47%) of the 17 guidelines reviewed
addressed treatment for older people. Only 1 (6%) addressed treatment for older
people with multiple co-morbidities, and less than half of the guidelines addressed
patient preferences [235]. These data are consistent with the results of other studies
reviewing European, Canadian and US guidelines [108].

Randomised controlled trials (RCTs) provide the evidence which is used for the
development of CPGs, however when RCTs are conducted in people with chronic
diseases they often exclude older people with co-morbidities [240], and those with
overlapping OAD. In studies investigating COPD, people with asthma and
bronchodilator reversibility are excluded on these criteria. In studies of therapy in
people with asthma people are excluded based on smoking history and the coexistence of COPD. These RCTs therefore are based on highly selected subgroups of
people who do not necessarily reflect the spectrum of patients seen in practice. There
are consequently gaps in available evidence and this limits our understanding of the
needs of the population encountered in clinical practice.

This problem of generalisability has been examined in two studies conducted using
participants from a New Zealand population sample. The studies were conducted to
measure the external validity of RCTs in asthma and COPD respectively. These
studies assessed participants with an asthma and COPD diagnosis confirmed by
spirometry against the eligibility criteria of the RCTs cited in international guidelines for
asthma and COPD [241, 242]. The first of these studies assessed the external validity
of RCTs in asthma and found that only a median of 4% (range 0–36%) of participants
with current asthma met the eligibility criteria for the included RCTs and a median 6%
(range 0–43%) of participants with current asthma on treatment met the eligibility
criteria [241]. Similarly in the assessment of COPD studies, of the 117 participants
who had COPD a median of only 5% (range 0-20%) met the inclusion criteria for the
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major RCTs. There were 55 participants who were receiving treatment for COPD and
of these only a median of 5% (0-9) met the inclusion criteria for the major RCTs cited in
the GOLD recommendations.

These studies provide support to the criticism that the

RCTs used to guide evidenced based practice can not be generalised or extrapolated
to community based samples of patients with COPD and asthma. This suggests a
need to reformulate practice guidelines for older people with OAD [43].

Summary
Asthma and COPD are common obstructive airway diseases; however in older people
these conditions often overlap and converge. They are associated with additional
problems as well as airflow obstruction. These problems are multisystem and multicomponent and are not addressed by single disease clinical practice guidelines. The
prevalence of these problems in older people is unknown and little is known about
patient preferences and concerns about the management of these conditions. More
recently chronic disease management has emerged to improve outcomes for people
with chronic disease; this approach has been applied in airway diseases such as
asthma and COPD.

1.8 CHRONIC DISEASE MANAGEMENT
As stated previously, it is clear that the needs of older people with OADs are complex
and multidimensional, and clinicians’ responses must also be multidimensional and
integrated to meet these needs. The current western health care systems however,
are often not organised in a manner that provides efficient and effective delivery of care
to older people with complex needs [243, 244].

Chronic disease management has developed as a newer approach to the care of
chronic conditions, and spans a range of patient populations in both specialist and
generalist services. Disease management can broadly be defined as a comprehensive
strategy for improving overall health status and reducing health care costs [245]
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Disease Management is particularly well suited to chronic conditions as it takes a
holistic approach, treating patients as individuals throughout the clinical course of a
disease rather than viewing their care as a series of discrete episodes [246]. The
essence of disease management includes a system of patient education and selfmanagement, implementation of practice guidelines, appropriate consultation, and
supplies of medications and services [246].

A potential limitation of this approach is that it may not be sensitive enough to detect
and manage the spectrum of problems associated with specific diseases. There are
therefore strengths and weaknesses to the disease specific and broad based
approaches to the management of chronic disease in older people. Furthermore, whilst
there is clear evidence to support disease management in chronic conditions such as
heart failure, diabetes, and children and younger adults with asthma [29, 30, 247, 248],
there is a lack of compelling evidence supporting the effectiveness of disease
management in COPD or OAD overlap and systematic reviews in this area have come
to different conclusions about its value, although all recommend the need for further
research [92] [249] [250].

A number of different approaches to chronic disease management are recognised
including integrated care, self-management education and multi component care, these
terms are often used interchangeably; definitions for these approaches are presented
in Table 1-6.
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Table 1-6 Terminology and approaches used in chronic disease management
Terminology
Multidisciplinary care

Integrated disease
Management
Self-management education

Disease Management

Multidimensional care

Definition
Multi disciplinary care (MDC) involves assessment,
treatment and supportive care of people with disease
by a range of different health professionals, in
particular: nursing, medical, physiotherapy,
nutritionalists, psychologists and scientific officers.
MDC has been developed and described for many
chronic conditions such as cancer [251] [252],
depression [253] and diabetes [254], and in
respiratory diseases such as COPD [197], Cystic
Fibrosis [255] and severe asthma [256-258].
“Integrated Care is a concept bringing together
inputs, delivery, management and organization of
services related to diagnosis, treatment, care,
rehabilitation and health promotion [244]”.
Self-management support is the systematic provision
of education and supportive interventions by health
care staff to increase patients’ skills and confidence
in managing their health problems [196].
“A system of coordinated health care interventions
and communications for populations with conditions
in which patient self-care efforts are significant
[259]”.
Care involving several different dimensions such as
pharmacotherapy, individual management and social
interventions

Multi-component care
It is clear that older people often present with complex issues related to ageing, comorbidities and in this context airway disease, leading to significant disability. The
needs of older people are complex, patients are often more vulnerable and have
conditions with atypical and overlapping presentation. Cognitive, affective, and
functional problems are common as is the risk of iatrogenesis, social isolation and
hospitalisation [260]. Comprehensive assessment methodologies are believed to be
particularly suited to this older population with OAD [260]. Geriatric medicine
successfully applies a multi-component approach to the care of older people through
comprehensive geriatric assessment and multidisciplinary interventions. The process is
defined as:
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“multidisciplinary evaluation in which the multiple problems of older persons
are uncovered, described, and explained, if possible, and in which the resources
and strengths of the person are catalogued, need for services assessed, and a
coordinated care plan developed to focus interventions on the person’s problem”
[260].

This approach identifies these multiple problems and impairments and enables
management using multi-component care which allows clinicians to focus on the
problems and their underlying mechanisms, instead of on single diseases [261].
Despite the effectiveness of this approach demonstrated in RCTs and systematic
reviews [262], it has not become widespread clinical practice outside of the frail older
population managed in geriatric medicine [261]. However to deal with exceedingly
difficult health care issues posed by older people with chronic disease, it has been
proposed that health professionals should adopt this approach [260, 263]. This multicomponent, multi-disciplinary approach has been applied in frail older people as well as
those with cancer and diabetes and a similar model could be successful in the
management of older people with obstructive airway diseases.

Integrated disease management
Early in this chapter I discussed the evidence for self-management in asthma and
COPD. A more recent meta analysis published in 2009 [250] reviewed the integrated
use of disease management in asthma and COPD. This review included 36 trials
(RCTs, controlled clinical trials (CCT), experimental, quasi experimental, control before
and after series and time series designs) and sought to define the effects of multiple
interventions within the context of integrated disease management in COPD and
asthma. The majority of these trials were published since the previous 2 Cochrane
reviews [30] [92]. This meta-analysis included studies that aimed to change patient
behaviour or professional (clinician) practice behaviour. Studies that delivered only
single interventions were excluded as were studies on pulmonary rehabilitation alone
as it was considered that this was part of the usual organisation structure. As with the
COPD self-management review [92] in this systematic review there was a large amount
of heterogeneity in the design, outcomes and follow up period. The pooled data
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showed that triple intervention studies had a positive effect on overall health related
quality of life (HR QOL) and reduced hospital admissions, however double
interventions studies did not show this effect. No reduction in emergency department
visits was demonstrated [250]. Whilst systematic reviews are unable to draw clear
recommendations regarding the specifics of disease management programmes in
COPD, there have been a number of recently published trials not included in the
COPD Cochrane self-management review [92] of strategies using integrated care with
enhanced communication and these are associated with positive effects on health care
utilisation [264-266].

Casas et al compared the effect of integrated care versus usual care in hospitalised
people with COPD following discharge [267]. The intervention involved 3 steps; first on
discharge from hospital for an acute exacerbation of COPD, a comprehensive
assessment was conducted, followed by an educational programme on selfmanagement of the disease administered at discharge. Thirdly, an individually tailored
care plan was developed according to international guidelines and this was agreed
upon by the multidisciplinary team. The duration of the intervention was 4 months.
Participants were followed up after 12 months. The results of this study indicate that,
compared to usual care the intervention group had lower rates of hospitalisation (1.5
(SD 2.6) versus 2.1 (3.1) and a higher percentage of patients without re-admissions (49
versus 31%). No differences were found in mortality (19 versus 16%, respectively).
This study demonstrated significant improvements in health outcomes compared to
usual care. However the usual care group were followed by their usual respiratory
physician without additional support, they did not receive any specific educational
programme or pulmonary rehabilitation despite pulmonary rehabilitation being standard
care of a recently admitted patient with COPD [36]. Whilst the design included an initial
comprehensive assessment which was used to tailor the treatment plan, the
assessment was limited. It included an evaluation of the patient at discharge
(spirometry, blood gases, BMI, dyspnea, psychosocial and self-management) in
addition to an assessment of disease severity, an evaluation of co-morbidities and an
analysis of requirements in terms of social support. There was no evaluation of
biomarkers, functional assessment or other clinical assessment suggesting that many
of the clinical manifestations of the disease may not have been identified and may have
gone untreated.
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Rice et al [265] have reported the largest RCT (n=743) of disease management in
COPD. They compared usual care to a single individual 1.5 hour education session
and monthly phone support by a case manager. The education involved a one on one
session with the case manager and covered general information about COPD,
observation of inhaler device technique, review and optimisation of medications,
smoking cessation counselling, recommendations for annual vaccination, exercise
encouragement and hand hygiene education. Participants were also provided a written
exacerbation plan with prescription. In this study the intervention was associated with a
reduction in hospitalisation and emergency department presentation as well as
improvements in quality of life. However, this study recruited patients with COPD only
and did not assess individual clinical problems or tailor interventions.

In another study by Koff et al [268] a model of proactive integrated care was compared
to usual care in participants with GOLD stage III or IV COPD. The intervention group
received a programme involving 4 components; disease specific education, selfmanagement instruction, enhanced communication with a respiratory therapist and
remote home monitoring using the health buddy system. The home monitoring involved
daily uploads via a phone line of symptoms, spirometric data, pulse oximetry and
functional data (6MWD). The health buddy system then used an algorithm to segregate
participants in colour coded groups according to risk. Those at risk of an exacerbation
were advised to contact the study coordinator for advice. The usual care group had
their usual review by the health care provider. The primary outcome for this study was
health related quality of life (HRQOL) measured by the St George Respiratory
questionnaire (SGRQ)[269]. This study was able to demonstrate a very large
improvement in HRQOL (10.3 unit decrease in SGRQ) in the intervention group
compared to the control group (0.6 unit decrease).
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Summary
Many new studies of disease management using integrated care models have
emerged and have demonstrated positive results in COPD. These interventions
typically focus on behavioural approaches to self-management and early detection and
early intervention for exacerbations. No studies have conducted multidimensional
assessments to characterise individuals, nor have they explored the possibility of
tailored interventions to their management based on these assessments. Furthermore,
these studies have not been conducted with patients with OAD overlap nor have they
assessed or described the patient’s perspective in terms of disease management.
These studies highlight the opportunity to develop a new approach to the management
of airways disease and this has been the subject of multiple reviews and editorials in
leading journals [96, 263] [236] [270]. An approach that combines a multidimensional
assessment followed by a multidisciplinary tailored person centred intervention in older
people with COPD and overlap OAD may improve health outcomes.

1.9 PERSON CENTRED CARE (PCC)
The concept of patient centredness was first presented in the medical literature in the
mid 1950s by Balint [271] who contrasted this with illness centred medicine. Since
then a range of terminology and definitions of person centred and patient/client centred
care have emerged in the literature. The paradigm of person centred care relates to
holism suggesting that patients be treated from a biopsychosocial perspective [272].
PCC is therefore treatment and care provided by health services that place the person
at the centre of their own care [273]. Definitions of this concept of care are as follows:

A collaborative effort consisting of patients, patients’ families, friends, the
doctors and other health professional achieved through a comprehensive system
of patient education where patients and health professionals collaborate as a
team, share knowledge and work towards the common goals of optimum
healing and recovery [273].
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Patient centred care is another term commonly used in the literature and this has been
defined as:

An approach to care that consciously adopts the patient’s perspective. This
perspective can be characterised around dimension such as respect for patients’
values, preferences and expressed needs in regard to coordination and
integration of care, information, communication and education, physical
comfort, emotional support and alleviation of fear and anxiety, involvement in
family and friends, transition and continuity [274].

At present there is no globally accepted definition or term for patient/person centred
care. Consequently, the terms person and patient centred care have been used
interchangeably throughout this thesis depending on the literature referred to. Despite
the definition used, the hallmark features of person centredness concern the creation
and maintenance of respectful and collaborative relationships between patients, their
families and health care staff and the recognition of individuality. Practising personcentred care involves treating patients as partners involving them in decision making,
improving their autonomy and respecting their beliefs and concerns. The health care
provider should respect and establish the contribution that the patient or family makes
to their own health, such as their values, goals, past experience, and knowledge of
their own health needs, and the patient and family respects the contribution the health
care provider can make, including their professional expertise and knowledge and
information about the options available. Both the health care provider and service user
are important as people within the partnership, neither is interchangeable [273]. PCC
is particularly well suited to the complex needs of older people as the philosophy
recognises the importance of the person as well as their interdependence and is now
considered best practice in the management of older people [275-277].

PCC requires the clinician to have: an appreciation of the patients’ expectations, beliefs
and concerns; an understanding of patients’ personal circumstances; a willingness and
motivation to provide information surrounding the diagnosis, pathology, treatment and
prognosis and knowledge to inform evidence based treatment decisions [278] [233,
279].
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Several reviews of the literature have been undertaken to assess the efficacy of patient
centred care on health outcomes. Mead et al published a review in 2002 in which 9
studies were included in the analysis. The results of this review were ambiguous;
approximately half of the included studies were associated with positive improvements
in patient satisfaction [272]. In 2005 Harkness also concluded that there remains
limited evidence to support PCC in terms of improving overall health, however the
author identified that there was adequate evidence supporting the notion that PCC is
what patients desire [274]. The evidence supporting PCC in terms of improving patient
outcomes is limited by a lack of well designed trials that examine the effect of this
concept.

Evidence based practice (EBP) is the conscientious, explicit, and judicious use of
current best evidence in making decisions about the care of individuals. The practice
of evidenced based care means integrating individual clinical expertise with the best
available clinical evidence from systematic reviews [280] [281]. Person-centred care
fits well with EBP as it includes the patient’s preference in the decision making to
achieve the best outcome. Recent developments in EBP seek to identify and
incorporate patient preferences into treatment decisions [281]. Consequently, the
knowledge of the preferences of older people with asthma and COPD is an important
part of PCC in this population.

1.10 PATIENT EXPERIENCE
A necessary part of person centred care is understanding the needs and illness
experiences of the person with airways disease.

Little is known about the experience of older people with asthma or mild and moderate
COPD. The previous studies using qualitative methodologies that have sought to
describe the experience of patients living with COPD [282-286] have specifically
related to the experiences and care needs of severe end stage patients and patients
perceptions and symptoms at this stage of their illness. In several studies exploring the
experience of living with COPD, common themes emerged relating to the impact of
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dyspnea and activity limitation and the patient’s ability to adapt to these impacts [287289]. Williams et al conducted a thematic analysis of in-depth qualitative interviews with
6 people to gain insight into the COPD patient’s perspective. The major themes
identified in this study were the importance of patients being engaged in activity and
social participation [288]. In a study using a phenomenological methodology to
investigate the experience of living with COPD [287] participants described knowing
what works and managing dyspnea as key themes when living with COPD. They
found that the impact of dyspnea had a major bearing on peoples’ lives and
participants described being able to make adaptive changes to manage better [287].
This study was limited to only those with severe COPD. Similarly in another
phenomenological study Barnett [289] reported the results of qualitative interviews with
10 patients with COPD. These participants also described dyspnea as the most
disabling symptoms leading to fear and anxiety, they also described the impact that
dyspnea had on their social activity and personal relationships with their family
environment [289]. Whilst these studies provide valuable insight into the lived
experience of patients with COPD, they provide limited insight into the needs of older
patients journeying through the health care system and those with mild to moderate
disease.

Sparse literature also exists in relation to the experiences and needs of older people
with asthma. Research supports the notion that patients perceive increased
breathlessness as associated with getting older and this may lead to reduced
perception of symptoms in this group [290] [291]. Goeman et al [292] have recently
published a study to investigate the disease perspectives of older people with asthma
and to identify barriers preventing optimal asthma care in this population. This study
showed clear differences in the way patients managed their disease based on the
length of time since their diagnosis. The more recently diagnosed participants
acknowledged areas of deficit in knowledge and sought to find out more about their
asthma. Those with a long term diagnosis drew their asthma management behaviour
from prior disease experience, often childhood, and their perception of asthma control
and self-management decisions were often based on these past experiences. Older
people with long standing asthma reported less severe symptoms and decreased use
of beta2 agonists, suggesting decreased perception of symptoms in this group [292].
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Summary
Little is known about the needs and preferences of older people with asthma, COPD
and overlap OAD in terms of their problems and expectations of the health care team
or their preferences in terms of disease management.

1.11 STATEMENT OF THE PROBLEM, AIMS OF THE STUDY AND RESEARCH
QUESTIONS
This review of the literature has outlined the complexities surrounding the management
of people with asthma and COPD in older age and has highlighted the gaps in the
evidence to guide best practice. The complexities relate to the consequences of ageing
including the age related structural changes that occur in the lung [65, 68, 293], the
heterogeneity that exists in asthma and COPD in older populations, and the increased
incidence of co-morbidity that occurs with both advancing age and OAD [108]. The
guidelines that have been developed to guide management in this population are
limited as the clinical trials that inform clinical practice guidelines have largely excluded
people with overlap OAD and older people [236, 241, 242]. Furthermore clinical
practice guidelines for asthma and COPD give limited consideration to the
consequences of ageing or the existence of multiple complex co-morbidities [237] and
are not person centred [235].

Many areas of airways disease management have proven effectiveness when
delivered as a single treatment/management intervention for specific diagnoses.
Programmes aimed at smoking cessation [294], self-management education [198] and
pulmonary rehabilitation [55] all have demonstrated effectiveness on improving health
outcomes. However, the effect of addressing and managing the full range of problems
that exist in older people in an integrated problem based approach that individualises
interventions to these problems is unknown. Little is also known about the patient’s
perspective and experience of living and coping with OADs [295] or whether patient
identified problems concur with health professional identified issues. It is also unknown
if this agreement or discord has an effect on treatment implementation and success.
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The specific aims of this research were to:
I. Assess the clinical, functional, biological and behavioural characteristics that
are relevant to the management of older people with OAD and to assess
whether these characteristics differ according to physician’s diagnosis
II. Design and test a multidimensional assessment tool to identify problems
experienced by older people with OAD overlap
III. Determine the concordance and discordance between physicians and patients
regarding the importance of clinical management issues experienced by
older people with OAD
IV. Gain an understanding of what it is like for the older person to live with OAD
including issues, concerns, challenges, problems
V. Develop, test and implement a novel model of disease management to provide
patient centred multidimensional, multidisciplinary care.

RESEARCH QUESTIONS
The research questions to be answered in this thesis are:
I. What are the clinical management problems experienced by older people with
OAD that can be identified by a multidimensional assessment? (Chapter 3)
II. Is there a difference in the number and type of clinical management problems
according to OAD diagnosis? (Chapter 3)
III. Is there concordance between the patient and physician in relation to the
perceived importance of clinical problems that exist in older people with
OAD? (Chapter 5)
IV. What are the experiences of older people with OAD?
V. Will qualitative interviews with older people diagnosed with an obstructive
airway disease contribute to a more comprehensive understanding of the
problems experienced, the needs and preferences of these individuals?
(Chapter 4)

- 60 -

VI. For patients with OAD who are over the age of 55 years, will a model of
Integrated Problem Based Management (IPBM) improve health related
quality of life? (Chapter 6)

These questions will be addressed using a mixed methods research approach. The
purpose of this concurrent mixed methods research was to examine the characteristics
of older people with OAD from a clinical, biological and person centred perspective and
to develop a novel model of management to improve health status. During this
research a cross sectional observational design was used to objectively measure the
common clinical problems (Chapter 3). At the same time the patient’s perspective of
living with an OAD was explored using qualitative interviews (Chapter 4). The data
from the quantitative and qualitative components of this research were used to design
a clinical trial comparing a new model of disease management to usual care (Chapter
6). The reason for combining qualitative and quantitative approaches is discussed in
the mixed methods section of this thesis, and was to enable an improved
understanding of the research problem by converging clinical, functional and biological
patient characteristics with rich insight from patients’ experiences to create change in
clinical management and patient outcomes.

1.12 MIXED METHODS APPROACH
The research reported in this thesis used a mixed methods approach to data collection;
which combines qualitative and quantitative data collection and analysis to answer the
research questions. The purpose of using this approach was to enable answers to both
exploratory and confirmatory research questions and to gain comprehensive
information that could be used to inform the development of later studies [296].

In this study a concurrent mixed methods design was applied whereby both
quantitative and qualitative methods were used at the same time throughout the
research. In a mixed methods design the relative priority for the data collection method
may be equal or one may be given more priority than the other [297, 298]. Throughout
this research priority was given to the quantitative data and the qualitative data was
used to complement and provide a broader perspective on the research problem. The
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integration of the quantitative and qualitative methods occurred during several stages
of the research: when formulating the research questions; during data collection by
using clinical, functional and biological assessments and questionnaire rating scales;
and through the use of open ended questions in the questionnaires and semi
structured interviews. Finally, the data was integrated during interpretation of the
results. The four factors (recommended by Creswell [297]) that have helped shape the
procedures of this mixed methods study and the visual model are presented in Table 17 and Figure 1-9.

Table 1-7 Mixed Methods Procedures
Timing
No Sequence
(Concurrent)

Weighting
Quantitative

Mixing
Integrative

Theorizing
Implicit

Figure 1-9 Visual Model of the Concurrent Triangulation Mixed Method Design

Understanding the problem of OAD in older people from a clinical and
pathophysiological perspective is important in terms of improving care and
management in this population. It is argued in this thesis that new models of
management will be flawed without an understanding of the patients’ perspective. I
therefore sought divergent views in answering the research questions; in Chapter 3, I
have used quantitative methods to characterise the problem from a biological,
physiological and clinical perspective and in Chapter 4 and Chapter 5 I use both
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quantitative and qualitative methods to present the patients’ perspective, including their
problems and concerns, of living with and managing their airways disease. The
information gained from these questions was integrated to inform the design of a
person centred approach to management described in Chapter 6.
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CHAPTER 2
METHODS
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In this thesis I present 4 result chapters, the design of each of these studies is
described in detail in each of the respective result chapters. This methods chapter
describes the ethical considerations, statistical analysis and the assessments used for
data collection. The questionnaires are described in section 2.5.1, clinical
assessments in 2.5.2 and laboratory methods are described in section 0. A copy of the
case record files (CRF) used during the studies of this thesis can be found in the
Appendices.

2.1 ETHICAL CONSIDERATIONS
This research has been conducted according to the international quality standards of
the International Conference of Harmonisation’s (ICH) Good Clinical Practice (GCP)
guidelines. Ethics approval was sought and received from the Hunter New England
Human Research Ethics Committee and the University of Newcastle Research Ethics
Committee for all the studies reported. Potential participants were identified by the
investigating doctor or clinical staff of the Department of Respiratory and Sleep
Medicine’s Ambulatory Care clinics at John Hunter Hospital, New Lambton, Australia.

During recruitment, potential participants were introduced to the research and given an
information sheet and consent form which was explained to them by the investigator or
member of the research team. They were given the information and consent forms to
take home to read and discuss with their family if they wished. A copy of the
information and consent forms can be found in the Appendices. Participants were then
contacted in 1-2 weeks from that time and were invited to participate in the study. All
participants enrolled in the studies gave written informed consent and understood that
their involvement was voluntary and knew they could withdraw from the study at any
time.

Confidentiality was maintained at all times. All data collected is stored in a locked filing
cabinet in the Department of Respiratory and Sleep Medicine and will remain stored in
this manner for a period of fifteen years. Taped interviews and transcriptions will be
stored in a locked filing cabinet in the DRSM for the required period of 5 years. Only
authorised personnel have access to the data, including the investigators and study
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personnel. The participants’ identity, medical records and the data collected relating to
the study has and will remain confidential.

Participants’ personal details were recorded, and these were stored in a separate file
from the case record form which contained the study information and results. Once
enrolled in the study a unique study number was generated and assigned to each
participant. Access to case report forms was restricted to those working on the study.
The study number and date of sample collection was used to identify all tissue samples
in the laboratory.

For the qualitative data, pseudonyms bearing no resemblance to the participant’s real
names were used to protect the participant’s anonymity. Pseudonyms were also used
for health care workers when during the interview the participant’s referred to members
of the health care team.

2.1.1 PARTICIPANT SAFETY
A number of the clinical assessments performed during this research can be
associated with adverse effects. Safety measures were adhered to by all members of
the research team to ensure participant safety was paramount. The hypertonic saline
challenge, skin allergy tests, 6 minute walk tests and radiology procedures had specific
safety considerations and these are described below.

Hypertonic saline challenge and sputum induction can cause bronchoconstriction.
Regular monitoring of lung function during sputum collection is an additional measure
to maximise safety. The test was stopped at the participant’s request or if the lung
function fell below a safe level. Salbutamol was administered as required to reverse
airway narrowing. A respiratory physician provided medical supervision throughout
the study.
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Skin allergy testing was used to assess atopy. Participants were asked to undergo a
skin allergy test to a range of common allergens such as dust mite, grass and mould.
This involved putting some liquid containing these substances on the forearm and
elevating the skin using a lancet or 25G needle. The skin test can cause the skin to
become temporarily itchy if the participant is allergic to these substances. This only
lasts for a short time and all participants were offered some corticosteroid cream to
relieve the itch.

The 6 minute walk test is a sub maximal exercise test which can increase participant’s
heart rate, level of dyspnea and induce hypoxia. An estimated heart rate maximum
was calculated prior to testing and the heart rate and oxygen saturation was monitored
throughout the test. The test was terminated if the participant’s heart rate exceeded
their pre determined estimate or their oxygen saturation fell below 84%. Participant’s
were given a short acting bronchodilator prior to the test, and at any point during or
after the test if they felt it was necessary, oxygen was administered when oxygen
saturation did not return to normal limits. Participants were also informed that they
could stop the test at any time. In the event of a participant experiencing chest pain
during ambulation, an ECG was performed and appropriate medical management was
administered.

The Dual Energy X-ray Absorptiometry (DEXA) is a very low dose form of x-ray, which
is used to study body composition and bone strength. A DEXA scan delivers <0.010
mSv. At this dose, no harmful effects of radiation have been demonstrated and the risk
is negligible. Nevertheless if the participant had any radiological assessments
performed in the previous seven days the DEXA scan was postponed, until sufficient
time had passed.

The qualitative interviews encouraged people to consider and discuss their
experiences, problems and concerns. All participants were aware that they had access
to counselling services for debriefing and support following the interview process if they
wished to engage in this service.
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2.2 DATA MANAGEMENT
Data was collected using hard copy case record forms; the data from all study visits
was monitored for accuracy prior entering the data in electronic form. Purpose built
databases were designed and used in MS Access 2003 (Microsoft Corporation,
Redmond, WA, USA)

2.3 STATISTICAL ANALYSIS
The detailed analysis of the data is described in the individual chapters. All quantitative
data were analysed using Stata 9 (Stata Corporation, College Station, Texas USA).
Parametric results are reported as mean (SD) and non-parametric results as median
(IQR). Parametric data analysis was performed using Students t-test and ANOVA for
more than two groups and the Chi square test for categorical data. Associations
between non-parametric data were determined using the Pearson’s correlation. Linear
regression was used to test relationships with continuous variables, and logistic
regression was used with categorical variables. Non-parametric analyses were
performed using the two-sample Wilcoxon Rank Sum, the Kruskal-Wallis test for more
than two groups, and Fisher’s exact test for categorical data. Associations between
non-parametric data were determined using the Spearman rank correlation. Results
were reported as significant when p<0.05.

2.4 THEMATIC ANALYSIS
Transcription of the qualitative interviews was performed by a research administration
officer using Olympus AS 4000 transcription kit (Olympus DS 50, 44 Highbury RD,
Burwood Victoria, Australia). All the transcripts were reviewed by the interviewer and
verified against the sound file. The audiotapes were transcribed and entered into the
qualitative data management software package NVivo version 8 (QSR Qualitative
Solutions & Research International, Pty Ltd Melbourne, Australia). The transcripts
were analysed thematically. A line- by -line analysis was performed, significant
statements were highlighted and the responses coded and categorized whereby
emerging themes were identified.
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2.5 ASSESSMENTS
2.5.1 QUESTIONNAIRES
A copy of the questionnaires used in these studies can be found in the case record files
(CRFs) located in appendices.

St George Respiratory Questionnaire (SGRQ)
Disease-specific quality of life was measured with the St George Respiratory
Questionnaire (SGRQ) [269]. The SGRQ is a self-administered Health Related Quality
of Life (HRQoL) measure containing 50 items and 76 weighted responses divided into
three components: Symptoms, Activity, and Impacts. The Symptoms component
contains items concerned with the level of symptomatology, including frequency of
cough, sputum production, wheeze, breathlessness, and the duration and frequency of
breathlessness or wheeze. The Activity component is concerned with physical activities
that either cause or are limited by breathlessness. The Impacts component covers
employment, being in control of health, panic, stigmatization, the need for medication
and its side effects, expectations for health and disturbance of daily life. Scores ranging
from 0 to 100 are calculated for each component, as well as a total score which
summarizes the responses to all items. A zero score indicates no impairment of quality
of life and an increasing score indicates increased impairment. The questionnaire takes
approximately 15 minutes to complete and has been shown to be reproducible, valid
and responsive measure in Asthma, Bronchiectasis and COPD populations. A four unit
change in score is the mean clinically important difference [269] [299] [300-302]. The
questionnaires were self administered with assistance provided by the research
assistance when necessary. The questionnaires were entered into the St George
Wizard computer software programme from the Australian licence holder Dr Paul Coe
[303].

PSYCHOMETRIC ASSESSMENTS
Hospital Anxiety and Depression Scale
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The Hospital Anxiety and Depression Scale (HADS) [304] is a 14 item selfadministered screening tool for possible or probable anxiety and depression in non
psychiatric hospital clinics, although it has also been validated in community and
primary care settings [305]. Items are scored on a four-point scale from zero (absent)
to three (considerable). The items are divided into 7 Anxiety (HADS-A) and 7
Depression (HADS-D) statements intermingled throughout the questionnaire. The item
scores are added, giving sub-scale scores on the HADS-A and the HADS-D from 0 to
21. The HADS was administered to screen for clinically significant anxiety and or
depression. A score greater than 8 in either domain was used to indicate possible
anxiety or depression and a score equal to or greater than 11 indicated probable
anxiety or depression [304, 305].

Brief Assessment Schedule for Depression Cards (BASDEC)
BASDEC is an effective depression screening assessment which has been validated in
older people [306] and people with COPD [307]. BASDEC comprises a deck of 19
cards, each with text printed with large black font on a white background. Each card
has statements derived from the depression scale of the Brief Assessment Schedule
(BAS) [308]. The cards are presented to the participant one at time. The participant is
asked to stack the cards in “true” or “false” piles, according to how they are currently
feeling. “Don’t know” responses, whilst discouraged during the assessment process,
were accepted. Each true response scores one point, with the exception of the cards
with the statement "I've given up hope" and "I've seriously considered suicide," which
score two points. "Don't know" responses score half a point, and false responses do
not score any points [306]. The maximum score obtainable is 21. A score equal to or
greater than 7 indicates possible depression [307].

Geriatric depression scale
The 15-item Geriatric Depression Scale (GDS-15) was derived from the GDS-30 which
is a well validated and widely accepted instrument designed to distinguish between
dementia and depression in older people [309]. The GDS – 15 is a practical and valid
15 item questionnaire comprising of yes/no responses and is now commonly used for
the screening of depression in older and chronic disease populations. The sensitivity
and specificity of the GDS-15 have been evaluated in a variety of older populations
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[310] including COPD [311]. A cut off score of 5 or more is indicative of possible
depression [310].

Co-morbidity
Co-morbidities were assessed in two ways; the first used a medical history tool to
examine 14 different body systems (see CRF in the Appendices). The researcher
asked each participant if they had any medical conditions relating to each system and
confirmed this against the medical record. Co-morbidities were recorded and defined
as all medical conditions obtained during this history, other than an obstructive airway
disease, that were current and significant.

Additionally the Charlson co-morbidity index was also used in (See Appendix - Case
Record File -Chapter 6). This index was calculated to predict one year mortality in
people with multiple morbidities including acquired immune deficiency syndrome
(AIDS), cerebrovascular disease, COPD, congestive heart disease, connective tissue
disease, dementia, hemiplegia, leukemia, lymphoma, myocardial infarct, peripheral
vascular disease, ulcer disease, diabetes, liver and renal disease and cancer. It is
based on these 17 diagnostic categories identified from International Classification of
Diseases (ICD-9) discharge diagnoses. Each co-morbid condition is given a weighted
score depending on the mortality risk of that diagnosis, a total score is then summed
[312]. The Charlson co-morbidity index was calculated by the researcher following
completion of the medical history.

SYMPTOMS
Mucus Hypersecretion
To assess for the presence of mucus hypersecretion questions were taken from the
1978 ATS/DLD Respiratory Symptom Questionnaire [313], six questions relating to the
presence and frequency of sputum production were asked. Participants were also
asked to quantify the volume of sputum expectorated in millilitres, and were asked to
describe the colour of their sputum.

Dysfunctional breathing
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The Nijmegen questionnaire is a validated 16 item self-administered screening tool
used to assess the presence of dysfunctional breathing or hyperventilation syndrome
[314]. Participants rate how often they experience symptoms on a scale ranging from
never (0) to very often (4). The questionnaire has a possible highest score of 64. A
score greater or equal to 23 was used to suggest dysfunctional breathing [315].

Adherence
Adherence was assessed using self-report by a series of open-ended questions whilst
having the interviewer normalise non-adherence in an effort to gain a true account of
treatment. A validated questionnaire of asthma adherence in relation to inhaled
therapy was also used [316]. This questionnaire included four core scale items
questioning patients in relation to their behaviour about using their inhaled therapy and
two expanded items intended to gain information about overuse of asthma inhaler
therapy. Non adherence was defined as a problem if the participant reported the use
of <80% of their prescribed treatment whether that be inhaled or oral.

Dyspnea
The Modified Medical Research Council (MMRC) scale was used to assess functional
limitation due to dyspnea [317] [318]. Participants were asked to grade their level of
breathlessness symptoms using this 5 item scale. The scale ranges from 0-4, with 0
representing the least degree of functional limitation due to dyspnea. A score equal to
or greater than 2 was used to categorise dyspnea as a significant problem [319].

Exacerbations
The frequency of exacerbations was assessed in two ways. Participants were asked
how many times in the last 12 months they required a course of oral corticosteroids
(OCS) for an exacerbation of their chest disease, and frequent OCS use was defined
as the need for 2 or more corticosteroid courses. They were asked how many chest
infections were experienced in the last 12 months and how many courses of antibiotics
were required. A response of 2 or greater was used to define frequent exacerbation as
a problem [320]. These same questions were asked at each follow up visit however
the time interval was changed to since the last visit.
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Excessive day time sleepiness
Obstructive sleep apnoea syndrome and COPD commonly co exist [153] and COPD
itself also has an adverse effect on sleep quality which results in poor sleep efficiency,
delayed sleep onset, multiple wakenings and a high arousal index [321].

As a means of screening for excessive daytime sleepiness the Epworth Sleepiness
Scale was administered. This is a questionnaire-derived scale which can be used to
assess the degree of daytime sleepiness. It is an eight item self-administered
questionnaire assessing real life situations. Each question requires a response using a
4 point Likert scale ranging from 0 (Never doze) to 3 (High chance of dozing), the
maximum score is 24 [322]. Its use and reproducibility has been well validated in a
variety of sleep conditions. A cut off score of 8 was used as an indicator for possible
obstructive sleep apnoea syndrome [323].

Self-management skills
Participants were asked if they possessed a written action plan (WAP) and if they used
their prescribed plan. Exacerbation management was categorised as a problem if, by
self report, participants did not use the prescribed treatment plans during
exacerbations.

The quality and appropriateness of the plan was scored using a 12 point composite
score. The nature of the exacerbation management deficit was defined as: the
absence of a WAP; the prescription of a WAP without participant uptake or the
prescription of a WAP that is not current or reflective of prescribed treatment.

COPD assessment test (CAT)
The COPD assessment test is a short validated patient completed questionnaire
designed to measure the impact of COPD on a patient’s health status. The CAT is an
8 item questionnaire with score ranging from 0 – 40. Each item is rated on a scale of
1-5, with the highest number equalling the greatest impact. The items included relate
to cough, phlegm, chest tightness, breathlessness, activities, confidence, sleep and
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energy. A score <10 indicates low impact, 10-20 medium, >20 and <30 high and a
score >30 indicates very high impact [324].

Patient Satisfaction
The Short Assessment of Patient Satisfaction (SAPS) [325] questionnaire was used to
assess patient satisfaction. The SAPS is a 7 item questionnaire, with scores ranging
from 0 (extremely dissatisfied) to 28 (extremely satisfied).

Prognostic Index
The BODE index is a multidimensional grading index incorporating 4 factors, (B) BMI,
(O) Obstruction, (D) Dyspnea, (E) Exercise Capacity. It provides excellent predictive
power with regard to outcome or prognosis in COPD [137]. The index has a range
from 0 – 10, with the higher score indicating poorer prognosis. The criteria for
calculating the BODE is presented in Table 2-1.
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Table 2-1 Calculation of BODE index. Reproduced from [137]

2.5.2 CLINICAL ASSESSMENTS
Allergy tests
Allergy skin tests were performed using the modified prick technique with allergen
extracts (Dome/Hollister-Steir; Bayer Pharmaceuticals, Sydney, Australia) for house
dust mites (Dermatophagoides pteronyssinus), mold mix (Alternaria, Tenuis,
Aspergillus mix), mixed grasses, and cockroach, together with positive (histamine) and
negative (glycerine) controls. Participants were asked to withhold antihistamine 5 days
prior to testing. A skin-prick test was defined as positive if the wheal diameter was 3
mm or greater at 15 min [326]. Participants were considered atopic if a positive skinprick test was recorded for any allergen, with no reaction to the negative control.

Body weight
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Body weight was measured to the nearest 0.1kg and height was measured to the
nearest 0.1 cm using a calibrated digital scale (Nuweigh, Newcastle Weighing
Services, Wickham, NSW, Australia) and a stadiometer, participants were standing
without footwear. BMI was calculated as the weight in kilograms divided by height in
metres squared (kg/m2). Nutritional state was assessed using BMI.

A malnutrition screening tool was used to identify participants at risk of malnutrition.
This is a valid two item tool assessing recent weight loss and appetite and oral intake
[327].

Six Minute Walk Test
The 6 Minute Walk Test (6MWT) is a self-paced assessment of sub maximal functional
exercise capacity. Most patients do not achieve maximal exercise capacity during the
6MWT; instead, they choose their own intensity of exercise and are allowed to stop and
rest during the test [328]. This reflects well the functional exercise level for daily
physical activities. Participants were instructed and supervised by a research officer
suitably trained and experienced in the procedure using the ATS guidelines [328].

The walk tests were performed using a 25 metre straight walk track. Observation of
vital signs was conducted prior to the commencement of the 6-minute walk test, these
observations included: Heart Rate (HR), Blood Pressure (BP), Pulse Oximeter Oxygen
Saturation (SpO2) and respiratory rate (RR). HR and SpO2 were also measured during
and at completion of the test along with a post test RR. Maximum heart rate (HR Max)
was calculated at baseline as 220 beats per minute (BPM) minus the participant’s age.
Standardised instructions were given to the participant prior to commencing the test.
Participants were instructed as follows:

“You are now going to do a six minute walking test. The object of this test is to
walk as quickly as you can for six minutes (up and down this corridor) so that
you cover as much ground as possible. You may slow down if necessary. If you
stop, I want you to continue to walk again as soon as possible. You will be
regularly informed of the time and encouraged to do your best. Your goal is to
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walk as far as possible in six minutes. Please do not talk during the test unless
you have a problem or I ask you a question. You must let me know if you have
any chest pain or dizziness. When the six minutes is up I will ask you to stop
where you are. Do you have any questions?”

At each minute interval participants were informed or the time remaining and were
given standardised statements of encouragement [328]. Prior to commencement and
upon completion the investigator conducting the test obtained a rating of dyspnea using
the modified Borg Scale [329]. The Borg Scale is a well-validated scoring system using
a 0 to 10 point scale, that measures a participants perceived effort of exertion and
degree of breathlessness experienced (0 -nothing at all, 10 - maximum) [330]. Patients
were asked “How much difficulty is your breathing causing you right now?”

Oxygen saturation was measured using pulse oximetry (MASIMO, Irvine CA USA) in all
participants. SpO2 was recorded at rest, during the test and on completion. Participant
performed the test breathing room air, unless domiciliary oxygen was prescribed in
which case, oxygen was administered during the test.

The partial lap distance was determined using a measuring wheel and rounded to the
nearest metre.

The recommendations of American Thoracic Society (ATS) and the Australian Lung
Foundation (ALF) were followed to determine eligibility of participation in the 6 MWT
and recommendations for termination of the test [331] [332] were also used. Six
minute walk tests were not performed in the presence of:
 Unstable angina or myocardial infarction in during the previous month.
 Resting HR >125 beats per minutes after 10 minutes rest
 Resting SpO2 < 88% on room air
 Physical disability preventing safe performance
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All tests were terminated if the participant experienced:
 An onset of angina or angina-like symptoms
 Signs of poor perfusion
 Patient requests to terminate test (eg. Intolerable dyspnea not relieved by rest
causing patient distress)
 Physical of verbal manifestations of severe fatigue
 Development of an abnormal gait pattern (eg. Leg cramps, staggering)
 Heart rate exceed the predefined HR maximum (HR 220 – age)
 Persistent SpO2 < 85% - If the test was stopped, it was recommenced when the
participant felt able or when resting values returned to normal
 Failure of heart rate to increase with exercise (unless fixed rate pacemaker)

Exercise intolerance was defined using as a 6 minute walk distance (6 MWD) of
<350m, as a distance less than this threshold is associated with poorer outcome [333].

The predicted 6 MWD was calculated using regression equations derived from an
Australian population, aged 45-85 years [334]. These were as follows:
Males: predicted 6MWD (m) = 867 – (5.71 age, yrs) + (1.03 height, cm)
Females: predicted 6MWD (m) = 525 – (2.86 age, yrs) + (2.71 height, cm) – (6.22
BMI) [334].

Inhalation Devices
Inhaler device technique was assessed through direct observation by a skilled research
officer. Participants were asked to demonstrate device technique for all prescribed
inhalers while being observed by the assessor. Techniques were scored as adequate
or inadequate using an inhaler device score sheet (Appendix) [2]. Inhaler device
polypharmacy (IDP) is the use of multiple different inhaler devices and was assessed
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by patient report and direct observation, IDP was defined as the prescription of greater
than 2 different inhaler devices [222].

Smoking
Participants were asked about their smoking history and categorised as current
smokers, ex smokers and never smokers. Smoking was defined as a current problem
in anyone identified as a current smoker. This was assessed by self report and
confirmed using objective measures of exhaled carbon monoxide.

Exhaled carbon monoxide levels were determined using a piCO Smokerlyzer (Bedfont
Scientific Ltd. Kent UK). This instrument has a detection limit of 1part per million (ppm).
Participants were asked to take a deep inhalation to total lung capacity and hold for 15
seconds before exhaling slowly into the mouthpiece to residual volume. The
concentration of carbon monoxide was then read from the Smokerlyzer. Participants
were identified as a smoker if they admitted to smoking or if they denied smoking but
had a smokerlyser reading greater than 10ppm.

Pack years were calculated in all current and ex smokers using the following equation:
(Number of cigarettes smoked per day x number of years smoked)
20

Body composition
Whole-body and regional body composition were estimated by using dual-energy X-ray
absorptiometry (DEXA) using GE Lunar Prodigy Pro DEXA scanner (GE Healthcare,
Giles HP8 4SP, United Kingdom). The software provides values for the masses of lean
soft tissue, fat, and bone mineral for the whole body and specific regions [335].

DEXA is the gold standard technique for assessing body composition (% fat, fat
distribution and fat free muscle mass) and bone mineral density (BMD) [336]. A Total
Body DEXA study performs a scan over the entire length of the participant’s body. The
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scan begins at the top of the participant’s head and moves downward towards the feet.
The scan takes approximately 6 minutes to complete.

Participants were instructed to remove all heavily attenuated materials (metal,
jewellery, wallets, buttons, zippers, belts buckles, panty girdles or pantyhose) and
items of clothing excluding under wear. Participants were then asked to sit near the
middle of the bed and swing their legs up onto the table and lie down on the table. Hips
and shoulders were square and the participant laid straight and was centred on the
table. Knees and feet were secured using Velcro straps to prevent movement during
the scan and assist with comfort. The participants were asked to place their hands flat
(vertical) with their palms against their sides, thumb side up. They were instructed to
remain still and to breathe normally while the scan was in progress. During the
measurement the technician observed the computer screen for the appearance of the
top of the head. The measurement began above the participant’s head and
automatically adjusted the scan width to follow the body’s contours. The software
stopped the measurement once the designated scan length was reached. If the
position of the head/body was incorrect the scan was aborted, the participant was
reposition and the scan was recommenced.

The Total Body software calculates bone mineral density (BMD), Body mass
composition (BMC) and area for the total body as well as several anatomical sub
regions.

The Total Body scan is divided into the following regions:
 Head: separates the head from the neck. The cut is located immediately below
the chin.
 Left and Right Arm: separates the arm and hand from the body. The cut is
positioned so it passes through the centre of the shoulder joint. It should be as
close to the body without touching the ribs, pelvis or hip.
 Left and Right Spine: divides the ribs from the spine. Both spine cuts should be
as close to the spine as possible without including the rib cage.
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 Centre: divides the body in half lengthwise. The cut is positioned so it passes
through the centre of the body.
 Left and Right Pelvis: A triangular cut that separates the pelvis from the spine
and legs. The cut position is just above the pelvis. Two angled lines separate
the pelvis from the legs pass through the femoral necks and do not touch the
pelvis.
 Android region is the abdominal section below the ribs and above the iliac
crest/pelvis
 Gynoid region is in the upper thigh.

From the DEXA measurements fat free mass (FFM), fat free mass index (FFMI),
appendicular skeletal muscle mass (ASMM) and appendicular skeletal muscle mass
index (ASMMI) were calculated.

The FFM calculation was based on the sum of the total body lean soft tissue and the
bone mineral content [337]. The ASMM calculation was based on the sum of lean soft
tissue in both the right and left arms and legs, making the assumption that all non bone
and non fat tissue was skeletal muscle [338]. FFM and ASMM were then standardised
for height to express the relative fat free mass and relative appendicular skeletal
muscle mass. These variables are expressed as FFMI (FFM/m2) and ASMMI
(ASMM/m2).

The cut points suggested by Schols et al were used to determine the FFMI lower limit
of normal: 15kg/m2 for women and16kg/m2 for men [127]. The cut points defined by
Baumgartner et al of a ASMMI 2 standard deviations below that of a healthy caucasian
population which is <5.45kg/m2 for women and <7.26kg/m2 for men were used to
define sarcopenia [339].

PULMONARY FUNCTION
Airflow Obstruction (AFO)
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Airflow obstruction was assessed in each participant using spirometry (KoKo K313100
PDS Instrumentation, Louisville, CO, USA) to measure pre and post bronchodilator
FEV1, FVC and FEV1/FVC%. The spirometer was calibrated daily and room
temperature, barometric pressure and humidity were recorded. FEV1, FVC and FER
were recorded from the expiratory flow volume curve. Predicted FEV1 and FVC were
calculated using NHANES III [340].

Airflow obstruction was defined as an FEV1 < 80% predicted and an FER as <0.70.
Spirometry was performed by trained staff using the American Thoracic
Society/European Respiratory Society standards of lung function testing [341]. All
participants performed the manoeuvre in a seated position wearing a nose clip. Micro
bacterial filter mouthpieces were used to minimise the risk of infection. After tidal
breathing the participant was instructed to take a maximal breath in to reach total lung
capacity, and to then forcefully exhale to residual volume (for a minimum of 6 seconds).
The manoeuvre was repeated until the 2 best acceptable results were within 150mL for
FEV1 and FVC with a minimum of 3 tests performed. A rigorous quality control
programme was used to ensure high quality results. Research staff underwent a 4
hour face to face training programme and were supervised until deemed proficient in
test performance. Additionally each spirogram was monitored by an experienced
respiratory clinician for acceptability and reproducibility. Any suboptimal tests were
repeated.

Bronchodilator response was determined by measuring pre and post bronchodilator
spirometry. FEV1 and FVC were assessed according to the previously mentioned
method, participants were then administered 400g of salbutamol (GSK, Melbourne
Victoria, Australia) via pMDI (pressurised metered dose inhaler) and valved holding
chamber (Volumatic spacer, GSK, Melbourne Victoria, Australia) and the
measurements were repeated 15 minutes post administration. The post bronchodilator
change was calculated according to the following equation:
Post bronchodilator FEV1 or FVC – Pre bronchodilator FEV1 or FVC x100
Pre bronchodilator FEV1 or FVC
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Bronchodilator reversibility was defined when a ≥ 12% and/or 200mL improvement was
measured in FEV1 or FVC 15 minutes following the administration of salbutamol.

Sputum Induction
Induced sputum is a well standardised technique to assess airway inflammation in
people with airway diseases, and reproducible protocols have been described for use
in both children [342] and adults [343]. Induced sputum is collected by inhalation of
nebulised hypertonic saline or normal saline. The choice of concentration is
determined by lung function parameters and disease acuity. The saline is delivered
using a mouthpiece and two-way valve connected to an ultrasonic nebuliser. A shortacting beta2 agonist (SABA) is administered via pressurised metered dose inhaler
(pMDI) and valved holding chamber prior to the induction commencing. Saline was
delivered via the ultrasonic nebuliser in time incremental intervals (30 seconds, 1
minutes, 2 minutes, and 4 minutes x 2). One minute after each saline dose, airway
calibre is assessed by FEV1 and participants are instructed to vigorously cough, huff
and empty the expectorant into a sterile container. If at any time the FEV1 falls below
15% of baseline, further SABA is administered. A number of studies have highlighted
the importance of standardising the dose of hypertonic saline delivered and the
duration of nebulisation in order to obtain consistent cellular and biochemical
components [344] [345] [346]. Belda et al [344] concluded that sputum samples
obtained after larger doses of hypertonic saline originate from more peripheral airways.
The sputum induction used in the studies in this thesis was therefore standardised to a
15.5 minute induction.

Detailed method
Participants were instructed in the test procedure. Baseline spirometry was performed
as previously described. Pre treatment in the form of Salbutamol 400mcg (GSK,
Melbourne, Victoria, Australia) and Ipratropium bromide 42mcg (Boehringer-Ingelheim,
North Ryde, NSW, Australia) was administered to participants via pMDI and valved
holding chamber to minimise the risk of bronchoconstriction. If the baseline pre or post
FEV1 was ≤ 40% of predicted the induction was completed with 0.9% saline after it was
deemed safe by the supervising physician. Otherwise 4.5% saline was used. A 15%
fall of baseline FEV1 was calculated and recorded. Participants were asked to rinse
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their mouth with water, gargle and spit the water into an empty cup three times to
eliminate squamous cell contamination of the specimen. Nose clips were worn during
the inhalation of saline and the spirometry maneuvers.

Room temperature hypertonic saline (4.5%) was administered using an ultrasonic
nebuliser (DeVilbiss 2000, Oregon, PA USA) in doubling time periods of 30 seconds, 1
minute, 2 minutes and then 4 minutes. One minute after the end of each nebulisation
period, FEV1 was recorded and the percentage fall of FEV1 was calculated. Prior to
commencing the next nebulisation period participants were instructed to cough, huff
and empty the expectorant into a sterile container. The test was stopped when 15.5
cumulative minutes of nebulisation time had elapsed or at the participants request. If
FEV1 had fallen  15% during the induction, beta2-agonist (salbutamol, 200ug) was
administered using a pMDI and valved holding chamber. The test did not proceed if the
participant’s FEV1 did not return to within 10% of the baseline measurement. The
nebuliser cup and tubing were weighed prior to and following the induction to determine
the dose of saline delivered to the participant.

Combined Hypertonic Saline Challenge/Sputum Induction
Where a combined hypertonic saline challenge and sputum induction were required,
participants were asked to withhold their respiratory medications for a defined time
prior to the test. Details of the medications withheld and the withhold time are listed in
Table 2-2. The procedure was then the same as for sputum induction. The hypertonic
saline solution, nebuliser cup and tubing were weighed before and after the procedure
to determine the dose of saline delivered to the participant. The total saline dose
delivered was then divided by the total nebulisation time and multiplied by the time
taken to produce a 15% fall (PD15). Airway hyperresponsiveness was determined by
the dose of saline required to achieve a 15% fall in FEV1 (PD15) from baseline.
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Table 2-2 Medications withheld including times for a hypertonic saline challenge
6 hours
Salbutamol
Terbutaline
Ipratropium Bromide
Cromolyn Sodium
Nedocromil sodium

12 hours
Theophyllines

24 hours
Salmeterol xinafoate
Fluticasone propionate/Salmeterol xinafoate
Eformoterol fumarate dihydrate
Budesonide/Formoterol
Formoterol
Theophyllines (sustained release)
Tiotropium bromide
Montelukast

2.5.3 LABORATORY BIOMARKERS

SPUTUM BIOMARKERS
Microbiology and culture
Participants were screened for bacterial colonisation of the lower airway using sputum
quantitative and qualitative bacteriology. Sputum was induced as previously described
[326] and processed, homogenised sputum was applied to the surface of blood agar
and chocolate bacitracin plates in a tenfold serial dilution. Plates were incubated for 2448hr in 37°C5% CO2. Bacterial colonies were counted and subcultured for
identification. The number of colony forming units/g sputum was calculated from the
number of colonies obtained and the dilution factor. Recognised respiratory pathogens
were identified and bacterial load quantified. Pathogen colonisation was defined as the
presences of any pathogenic bacterial organism.

Sputum inflammatory markers
Induced Sputum Processing
All sputum samples were processed within 2 hours of collection. Mucus portions were
selected from saliva and divided into two portions; the first portion was processed for
RNA extraction and the second portion was mixed with a dispersing agent
(dithiothreitol, DTT, 0.1%, Calbiochem, La Jolla Ca USA). The tube was capped and
rocked for 30 minutes at room temperature, after which PBS was added and the
dispersed suspension was filtered (60m, Millipore, Australia). A leukocyte total cell
count (TCC) and cell viability (trypan blue exclusion) was performed using a
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haemocytometer. After centrifugation at 400 x g for 10 minutes, the cell pellet was
resuspended to 1 x 106 cells/mL using phosphate buffered saline (PBS). The
supernatant was aspirated and stored at -80C. Cytospins were prepared from the
resuspended cell pellet.

Sputum Differential
Cytospins were fixed in methanol and stained with May and Grunwald stain and
subsequently with Giemsa stain. A total of 400 non-squamous cells were counted, with
the squamous cells proportion recorded separately. Cells were identified by their
morphology and the differential cell count was expressed as a percentage of nonsquamous cells. Cytospin quality was determined using a scale to evaluate squamous
contamination, cell and nuclear integrity, presence of airway macrophages and number
of cells present on the slide (Table 2.2).

Table 2-3 Cytospin Quality Score
Cytospin Quality
Debris:
Cell Outline:
Nuclear Morphology:
Squamous:
Overall Impression:
Slide Macrophages
Present:
Number of Cells on
Slide:
Total Quality

4 (nil), 3 (scant), 2 (moderate), 1 (excessive)
4 (preserved), 3 (isolated cell damage),
2 (many cells damaged), 1 (most cells damaged)
4 (preserved), 3 (isolated nuclei damaged),
2 (many nuclei damaged), 1 (most nuclei
damaged)
4 (<20%), 3 (21–60%), 2 (61–85%), 1 (>85%)
4 (good), 3 (acceptable), 2 (just acceptable), 1
(bad)
1 = Yes, 0 = No

____
____

0 = <200, 1 = 200-399, 2  400

____

____
____
____
____

____/23

BLOOD BIOMARKERS
Peripheral venous blood was collected into Vacutainer ® tubes (BD Worldwide, North
Ryde, NSW, Australia). Standard venepuncture and infection prevention standards
were used during sample collection. Serum samples were always assessed in
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duplicate according to manufacturers instructions. Samples were collected in an
ethylenediaminetetraacetic (EDTA) tube unless otherwise stated.
In the characterisation study presented in chapter 3 the bloods were processed in the
Asthma and Respiratory Diseases Priority Research Centre’s processing laboratory. In
order to provide immediate notification of the results the blood biomarkers assessed in
the clinical trial described in chapter 6 were processed by the Hunter Area Pathology
Service (HAPS). Each laboratory used different kits for CRP and BNP, these are
described as follows:

Blood Biomarkers ~ Chapter 3
High sensitivity C-Reactive Protein (hs-CRP)
High sensitivity C-Reactive Protein (hs-CRP) was assessed using a commercial
enzyme-linked immunosorbent assay (ELISA) according to the manufacturer’s
instruction (MP Biomedicals, Australasia, Seven Hills, NSW, Australia). The standard
curve range for this kit ranged from 0-2.96mg/L.The sensitivity of the assays was
0.1mg/L.

N-Terminal Pro-B-Type Natriuretic Peptide
N-Terminal Pro-B-Type Natriuretic Peptide (NT-Pro BNP) was used as a systemic
biomarker of heart failure [347] using a commercial ELISA according to the
manufacturer's instruction (Biomedica Medizinprodukte GmbH & Co KG, Wien
Austria). NT-Pro BNP less than 1000fmol/mL was used to define potential heart
failure.

Interleukin-6 (IL-6)
IL-6 protein levels were assessed according to manufacturer’s instructions using the
R&D systems (Minneapolis MN USA) High Sensitivity Human DuoSet ELISA. The
standard curve range for this kit ranged from 0.156 -10pg/mL. The sensitivity of the
assay was 0.039 pg/mL.
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Blood Biomarkers ~ Chapter 6
High sensitivity C-Reactive Protein (hs-CRP)
High sensitivity C-Reactive Protein (hs-CRP) was assessed according to
manufacturers instructions using the Siemans Healthcare Diagnostics (Marburg,
Germany) ELISA. The kit contains the basic components required to measure hs-CRP
in human serum on the Dimensions Vista® System. The analytical measurement
range for this kit was 2.90 – 190mg/L. hs-CRP results greater than 3.0mg/L were
considered abnormal. Random numbers between 0 and 3 were computed when results
were below the lower limit of detection. This method is called random number
imputation.

N-Terminal Pro-B-Type Natriuretic Peptide (NT-Pro BNP)
NT-Pro BNP was assessed according to manufacturer’s instructions using the Triage
BNP (Biosite Incorporated, San Diego, CA, USA) ELISA. The kit contains the basic
components required to measure NT-Pro BNP in human whole-blood or plasma on the
Beckman Coulter Immunoassay Systems. The analytical measurement range for this
kit was 1-5000 pg/mL. BNP results greater than 100pg/mL are considered abnormal.

Fibrinogen
Samples were collected in a Sodium Citrate tube. Quantitative Fibrinogen Assay was
performed on the Sysmex® CA 7000 Coagulation Analyser (Singapore).

The

reported reference range for non pregnant adults is 2-4 g/L.

Full Blood Counts (FBC)
Full Blood Counts were performed using a Beckman Coulter LH series analyser.
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CHAPTER 3
CHARACTERISATION OF OAD IN OLDER PEOPLE

This chapter has been published in the journal Age and Ageing as: McDonald VM,
Simpson JL, Higgins I, Gibson PG. Multidimensional Assessment of Older People with
Asthma and COPD: clinical management issues and health status. Age and

Ageing:40;42-49 [348]
This is a pre-copy-editing, author-produced PDF of an article accepted
for publication in Age and Ageing following peer review. The definitive
publisher-authenticated version [Age Ageing (2011) 40 (1): 42-49] is
available online at: http://dx.doi.org/10.1093/ageing/afq134
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3.1.1 INTRODUCTION
This chapter presents the findings from a study characterising the prevalence of key
clinical problems in older people with obstructive airway diseases such as asthma and
COPD. A multidimensional assessment using both qualitative and quantitative
methods formed the basis of the measurements. COPD and asthma are common
conditions associated with a significant global disease burden [3] [32]. It is known that
each of these obstructive airway diseases are associated with heterogeneity in terms of
clinical, functional and biological outcomes [83], and when these conditions overlap the
heterogeneity increases [42]. This heterogeneity may not be sufficiently addressed in
current management guidelines, and has led for calls by editorialists in leading
Journals to review the classification, diagnosis and assessment of these conditions [43,
236, 270, 349].

COPD and asthma are generally considered distinct conditions, yet as outlined in
Chapter 1, in practice the overlap of these diseases occurs in more than 50% of older
patients [74, 75]. It is due to the overlap in phenotypical features that diagnosis and
management of these obstructive airway diseases (OADs) can be challenging and
particularly so in older people. Little is known about the clinical characteristics of
asthma and COPD overlap in older populations as this group is often excluded from
clinical trials [236].

Although there is increasing recognition of the difficulties associated with the care of
OADs in older people [96, 263, 350], there is little data that systematically identifies the
spectrum and prevalence of clinical and functional characteristics faced by older adults
with OADs. The aims of this study were to assess the clinical, functional, biological
and behavioural characteristics that were relevant to the management of older people
with OAD and to assess whether these characteristics differ according to physician
diagnosis. I hypothesized that older people would exhibit multiple clinical management
problems, that these could be identified by a multidimensional assessment, and would
be clinically relevant and independent of diagnosis. In order to avoid bias introduced by
prior diagnosis, older people with airflow obstruction were recruited, irrespective of their
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clinical diagnosis, and I applied the same comprehensive assessment process to each
participant.

3.1.2 DESIGN AND STUDY PARTICIPANTS
Older adults with stable OAD were consecutively recruited from the respiratory
ambulatory care clinics at the John Hunter Hospital, Newcastle, NSW, Australia.
Participants were under the care of a respiratory physician and were recruited to the
study by clinicians from the outpatient clinics, after the clinicians applied the inclusion
and exclusion criteria. The inclusion criteria were airflow obstruction defined by a pre
bronchodilator forced expiratory ratio (FER) < 0.7 and Forced Expiratory Volume in 1
second (FEV1) <80% of predicted, and age ≥55 years. All participants must have had a
prior diagnosis of an obstructive airway disease, either: asthma, COPD, or an
overlapping pattern. Study visits were postponed for at least 4 weeks if participants
required antibiotics or oral corticosteroids for an acute exacerbation of their airways
disease within the previous 4 weeks, or if they were experiencing a current acute
illness. All participants had satisfactory written and verbal English language skills.
Participants signed an informed consent.

One hundred and thirty six people were invited to participate. One hundred and one
consented to take part and 100 completed the evaluation, giving a consent and
participation rate of 74%.

There was 1 withdrawal due to an ongoing illness

exacerbation.

A cross sectional analytical study design was used. Participants attended the research
unit for 3 visits to undergo the assessments using a multidimensional assessment
(MDA) (Table 3-1).

3.1.3 METHOD

3.1.3.1 MULTIDIMENSIONAL ASSESSMENT
Through a review of clinical practice guidelines [3, 28, 36, 37, 54, 197] and consultation
with experts, a MDA was developed; a checklist for this assessment is shown in Table
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3-1. The assessment involved questionnaires, clinical assessments, physiological
measurements and biomarkers. Each measurement was used to identify relevant
clinical management problems. The principles used to define each problem are also
described in Table 3-1. The assessed domains must have been measurable using
validated criteria, needed to reflect an aspect of clinical management that was relevant
to OAD and must have had the capacity for change.
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Table 3-1 Multidimensional Assessment to detect clinical management issues
Component
Exercise intolerance
Airflow obstruction
Airway inflammation

Frequent chest infection

Pathogen Colonisation
Mucus hypersecretion
Oxygen desaturation

Assessment tools

Assessment tool

Guiding principle for identification

Airway Components
6 minute walk test
A distance of less than 350 metres [333]
Spirometry
FEV1/FVC ratio <70%, and FEV1<80%
predicted
Induced sputum cell counts
Neutrophils >61%; [86] Eosinophils>3%;
Paucigranulocytic = Neutrophils <61% and
Eosinophils<3%, Mixed = Neutrophils >61%
& Eosinophils>3%
Number of times in the last 12
≥ 2 antibiotic courses in 12 months for lower
months a course of antibiotics for
respiratory tract infections
an exacerbation of chest disease
required
Sputum culture
Presence of a recognised bacterial
pathogen
Questionnaire [32]
A volume ≥ 25mls of mucus produced daily
for the last week in the absence of an
infection
Resting and exertional SpO2
SpO2 < 90% either at rest or during 6MW
test
Co-morbidity
Medical history
Defined as all medical conditions obtained
Charlson Index [312]
during this history, other than an OAD, that
are current and significant.

Anaemia

Full blood count: haemoglobin

Anxiety
Depression

Hospital Anxiety and Depression
Scale (HADS)[304]
Geriatric Depression Scale -15

Cardiac dysfunction
Dysfunctional breathing
Systemic inflammation

NT- pro BNP
>1000fmol/ml
Nijmegen questionnaire [351]
Total score ≥23
Hs-CRP
>3mg/L
Self-management Skills
Self report
Patient does not possess a WAP or does
not use the prescribed plan during
exacerbations
Medication review
Prescription of ≥ 3 different inhaler devices

Exacerbation
management
Inhaler device
polypharmacy
Inhaler device technique
Non Adherence
Smoking
Nutrition
Malnutrition
Overweight
Obesity
Activity limitation

Direct observation and
standardized assessment [2]
Self-report by a series of openended questions
Risk Factors
Self report and exhaled carbon
monoxide
BMI (Weight (kg)/Height2

haemoglobin <120g/L Female or <140g/L
Male
Anxiety domain score ≥ 8
Depression domain score ≥ 8
Score >5 suggests depression

Technique rated as inadequate
Reported use of <80% of prescribed
treatment
Admit to smoking and exhaled CO ≥10ppm
or deny smoking and show exhaled carbon
monoxide ≥10ppm
BMI <20kg/m2
BMI between 25 & 30 kg/m2
BMI >30kg/m2
Defined as self reported impairment due to
an inability to achieve personal activity
goals

Self report
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3.1.3.2 QUESTIONNAIRES
A variety of different epidemiological questionnaires were used to assess anxiety,
depression [304], exacerbation management and frequency including the use of
antibiotics and oral corticosteroids, dysfunctional breathing [351], adherence, and
dyspnea [352]. These are shown in Table 3-1 and details of each can be found in
Chapter 2. To gain an understanding of the patient’s perception of their main problems
or concerns associated with their condition, I also asked each participant; ‘What is/are
the biggest problem/s you experience as a result of your breathing condition?’ These
responses are referred to as “patient reported problems”. Health status was measured
using the St George’s Respiratory Questionnaire (SGRQ) [269]. Co-morbidities were
assessed using a medical history tool examining 14 different body systems. The
Charlson Co-morbidity Index (CCI) [312] was calculated using the information collected
in the medical history. The BODE index was also calculated for each participant.

3.1.3.3 CLINICAL ASSESSMENTS
3.1.3.3.1 Airflow Obstruction and Airway Hyperresponsiveness (AHR)
Airflow obstruction was assessed using spirometry (KoKo K313100 PDS
Instrumentation, Louisville, CO, USA) to measure pre and post bronchodilator FEV1,
Forced Vital Capacity (FVC) and FER. Participants were administered Salbutamol
200mcg via a valved holding chamber. Post bronchodilator spirometry was performed
15 minutes after the administration of this dose. Airflow obstruction was defined as a
pre bronchodilator FEV1 < 80% predicted[353] and an FER <0.7. The rationale for this
choice was to enable recruitment of older people with both reversible and irreversible
AFO and to avoid the exclusion of older people with asthma.

Recent studies have criticised defining criteria of a fixed FER <0.7 suggesting that this
will lead to over diagnosis of COPD in older populations. The most recent ATS/ERS
statement for lung function interpretation [21] has proposed alternate criteria to
diagnose airflow limitation and suggests the use of the FER lower limit of normal (LLN)
for defining airflow obstruction [21]. In this study I have retained the current guideline
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based definition for defining airflow obstruction; that is the combined criteria of reduced
FER and FEV1 as stated. The use of this composite criterion minimises the risk of over
diagnosis in older people.

Spirometry was performed using the American Thoracic Society /European Respiratory
Society standards of lung function testing [341]. AHR was assessed using a hypertonic
saline (4.5%) bronchial provocation challenge [326] in participants with a baseline FEV1
> 1.3L.

3.1.3.3.2 Inhalation Device Competency
Inhaler device technique was assessed through direct observation by an accredited
research officer. Participants were asked to demonstrate device technique for all
prescribed inhalers while being observed by an assessor. Techniques were scored
adequate or inadequate using an inhaler device score sheet [2]. (Appendices page250 -). Inhaler device polypharmacy (IDP) is the use of multiple different inhaler
devices and was assessed by patient report and direct observation [222].

3.1.3.3.3 Smoking
Participants were asked about their smoking history and categorised as current
smokers, ex smokers and never smokers. Smoking was assessed by self-report and
confirmed using an objective measure of exhaled carbon monoxide (piCO
Smokerlyzer, Bedfont Scientific Ltd. Kent UK).

3.1.3.3.4 Exercise tolerance
Six Minute Walk Tests (6MWT) were performed with all eligible participants using the
recommendations of the ATS [331]. The walk tests were performed using a 25 metre
walk track, 2 attempts were conducted on the same day, at least 30 minutes apart.
Oxygen was used during the test in those prescribed domiciliary oxygen therapy and
SpO2 was recorded at rest and during exercise.
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3.1.3.4 BIOMARKERS
3.1.3.4.1 Airway Inflammation
Airway inflammation was assessed by induced sputum using the previously described
method [326] (Chapter 2). Sputum induction was not performed if the participant’s FEV1
<1.0L and where the FEV1 was < 1.3L, 0.9% saline was administered for the sputum
induction. Selected sputum cell counts were obtained as previously described [326].

3.1.3.4.2 Bacterial Colonisation
Participants were screened for bacterial colonisation of the lower airway using sputum
quantitative and qualitative bacteriology to detect potential respiratory pathogens using
induced sputum as previously described [354].
3.1.3.4.3 Blood Biomarkers
Peripheral venous blood was collected and assessed for full blood count and selected
biomarkers. High sensitivity C-Reactive Protein (hs-CRP) was assayed using a
commercial enzyme immunoassay according to the manufacturer’s instruction (MP
Biomedical, Seven Hills, NSW, Australia). N-Terminal Pro-B-Type Natriuretic Peptide
(NT-Pro BNP) was used as a biomarker of heart failure and assayed in serum using a
commercial enzyme immunoassay according to the manufacturer's instruction
(Biomedica Medizinprodukte GmbH & Co KG, Wien Austria).

3.1.4 ANALYSIS
Data were analysed using STATA 9 (Stata Corporation, College Station, TX, USA)
software. Normally distributed data are expressed as mean (SD) and non parametric
data as median values (interquartile range). Analysis was performed using paired t test
for comparisons of normal distribution and Wilcoxon Rank Sum test for non parametric
data. When there were more than two groups one way ANOVA with Bonferroni
correction or a Kruskal–Wallis test was used. Fisher’s exact test was used to analyse
categorical data. Associations were determined using Pearson’s correlation co-efficient
for parametric data and Spearman’s correlation co-efficient for non parametric data.
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Simple linear regression was used to determine relationships between variables and
logistic regression was used to determine relationships if the dependant variable was
categorical. A p value of less than 0.05 was considered statistically significant.

The sample size was calculated based on the number of participants required to give
precision to the clinical problem prevalence estimates with their 95% confidence
intervals within +/-10% of the prevalence estimate. One hundred participants were
required to obtain this level of precision for estimates of prevalence and 95% CI for
both common and uncommon traits.

3.1.5 RESULTS
There were 100 participants evaluated, aged 55-87 years, with a mean (SD) age of
69.5 (7.5) years and, a mean (SD) FEV1 of 51.8% (18.4) of predicted (Table 3-2). The
multidimensional assessment (Table 3-1) identified a mean (SD) of 11.3 (2.5) existing
and current disease management issues. Participants had a mean (SD) of 3.13 (1.79)
current and significant co-morbidities, and this ranged from 0-8. The median (IQR)
smoking pack years was 33.7 (17-51). The treating doctor’s diagnosis was asthma in
23% of participants and COPD in 40%. The remaining 37% were diagnosed with an
overlap OAD pattern.

3.1.5.1 CO-MORBIDITY
The co-morbidities detected are shown in Table 3-3. The most common included
hypertension (49%), gastro-oesophageal reflux disease (GORD) (34%), arthritis (29%)
and ischemic heart disease (24%). The mean (SD) Charlson co-morbidity index (CCI)
score for the whole group was 3.98 (1.13), and this ranged from 2 -7. There was no
difference in CCI score between the COPD and asthma group or the asthma and OAD
overlap groups, however the COPD group had a higher CCI than overlap OAD
(p=0.04, Figure 3-1).
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Table 3-2 Participant Characteristics by Diagnosis
Total

COPD

Asthma

OAD Overlap

Value

Number

100

40

23

37

Age in years, mean (SD)
Range

69.5 (7.96)
55-87

72.8 (6.7)
60 – 87

66.8 (6.3)
57 – 83

67.5 (7.9)
55 - 82

Asthma v COPD p=0.06 COPD v Overlap
p=0.05 Asthma v Overlap p=1

Sex M|F

58|42

24|16

7|16

11|26

Asthma v COPD p =0.02 COPD v Overlap
p=0.007 Asthma v Overlap p=0.5

FEV1 % predicted, mean (SD)

51.8 (18.4)

45.8 (19.2)

59.0 (14.1)

53.8 (18.1)

Asthma v COPD p=0.01 COPD v Overlap
p=0.1 Asthma v Overlap p=0.8

 FEV1/VC%, mean (SD)

55.2 (12.7)

50.7 (12.9)

61.7 (7.6)

55.9 (13.2)

Asthma v COPD p=0.002 COPD v
Overlap p=0.1 Asthma v Overlap p=0.2

Smokers: Never|Ex and Current

33|67

5|35

14|9

14|23

Asthma v COPD p <0.0001 COPD v
Overlap p=0.01 Asthma v Overlap p=0.07

Smoking pack years, median (IQR)

33.7 (17-51)

41.5 (227-70)

1.2 (0.1-10.5)

32.0 (19.5-40.5)

Asthma v COPD p =0.00003
COPD v Overlap p=0.02 Asthma v
Overlap p=0.006

 In a small number of patients with known obstructive airway disease, the assessment of obstruction by FER can be a confounded by the
presence of disease due to previous damage to the lung parenchyma as a result of the disease, for example a history of lobectomy or
bronchiectasis. In this situation, the vital capacity is reduced by an additional disease, eg lobectomy, and this confounds the use of FER as an
assessment of airflow obstruction. In each of these patients a case review was conducted involving my primary supervisor and myself to
assess the eligibility of these patients entering the study. The previous diagnosis and past medical history was critically assessed prior to the
patient gaining entry into the study.
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Table 3-3 Prevalence of current and significant co-morbidities
Co-morbidities

Prevalence (%)

Hypertension

49

Gastro oesophageal reflux

34

Arthritis
Ischemic heart disease
Depression
Osteoporosis
Diabetes
Genitourinary disorders
Atrial fibrillation
Chronic pain
Hypothyroidism
Gastric ulcer
Inflammatory bowel disease
Gout
Macular degeneration
Glaucoma
Obstructive Sleep Apnoea
Cataracts
Heart failure
Other

29
24
18
16
16
14
11
9
7
6
5
5
5
4
3
2
2
18

Figure 3-1 Charlson Co-morbidity Index score by Diagnosis

p=0.04
p=0.99

CCI Score

p=0.11
10

0

COPD

Asthma
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Overlap

3.1.5.2 CLINICAL PROBLEMS
The complete list of the clinical management issues detected following the MDA are
presented in Table 3-4. The disease management issues that were identified were
also grouped into the domains of pathophysiology, symptoms and self-management
skills and these are presented in Figure 3-2. The most common issues found were:
airways hyperresponsiveness (80%); airway inflammation (74%); activity limitation
(74%), systemic inflammation (60.5%), dyspnea (55%), inhaler device polypharmacy
(50%), inadequate inhaler technique (48.5%) and hypoxemia during exercise (46%).
Obesity was found in 42% of participants and another 33% were classified as
overweight but not obese. Only 6% were underweight (Figure 3-3). Of all participants
58% stated they had a written action plan, however only 11% reported use of their
prescribed plan.

Figure 3-2 Management issues identified by multidimensional assessment,
presented by Domain: a) Pathophysiology; b) Symptoms; c) Disease
Management Skills
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Table 3-4 Clinical management problems detected using the MDA
Clinical Management Issue
Airway Components
Airflow obstruction

100 (100)

Airway hyperresponsiveness

52 (80%)

Airway inflammation and pattern
 Neutrophilic
 Eosinophilic
 Paucigranulocytic
 Mixed granulocytes

35(39.3%)
16 (18%)
23 (25.8%)
14 (16.9%)

Frequent chest infection

45 (46.8%)

Frequent OCS

23 (23%)

Pathogen Colonisation

23 (25%)

Oxygen desaturation

46 (46%)

Mucus hypersecretion

35 (35%)

Dyspnea

55 (55%)

Exercise intolerance

n (%)

24 (24%)
Co-morbidity

Co-morbidity

3.1(1.8) per participant

Anaemia

9 (12%)

Anxiety

36 (36%)

Depression

26 (26%)

Cardiac dysfunction

11 (13.6%)

Dysfunctional breathing

29 (29%)

Systemic inflammation

49 (60.5%)
Self-management Skills
Exacerbation management
89 (89%)
Inhaler device polypharmacy

50 (50%)

Inhaler device technique

48 (48.5%)

Non Adherence

20 (20%)

Smoking
Nutrition -

Activity limitation

Risk Factors
6 (6%)
Malnutrition
Overweight
Obesity

6 (6%)
33 (33%)
42 (42%)
73 (73.7%)
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Figure 3-3 BMI classification of the participants

BMI

Underweight
Healthy weight
Overweight
Obese

3.1.5.3 ASSESSMENT BY DIAGNOSTIC GROUP
When participants were compared by diagnosis group, the asthma group had better
lung function (p=0.01), 6 minute walk distance (p=0.03) and quality of life (p<0.003)
than the COPD group (Table 3-2), however with the exception of health status, no
differences were seen when overlap OAD was compared to asthma or COPD. Airway
and systemic inflammatory biomarkers were similar across all 3 groups (Table 3-9)

There was no difference in the number of clinical management issues by diagnostic
group (Figure 3-4) and few issues showed a statistically significant difference when
compared this way (Table 3-5). Hypoxia (p=0.001), depression (p=0.007) and
pathogen colonization (p=0.001) were both more prevalent in the COPD diagnosis
compared with asthma but with the exception of depression these were not different
when COPD or asthma alone was compared to overlap OAD. Written action plans
were more common in asthma than COPD (p=0.001) or overlap OAD (p=0.004).
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Table 3-5 Clinical Problems by Diagnosis

Airflow obstruction n (%)
AHR n (%)
Airway inflammation n (%)
Frequent chest infection n (%)
Frequent OCS n (%)
Pathogen Colonisation n (%)

Airway Components
COPD
Asthma
Overlap
OAD
40 (100)
23 (100) 36 (100)
21 (81)
16 (94)
15 (68)
22 (69)
17 (74)
26 (79)
16 (41)
8 (38)
21 (58)
10 (25)
7 (30)
6 (16)
11 (31)
0
12 (34)

Hypoxemia n (%)

25 (63)

Mucus Hypersecretion n (%)
Dyspnea n (%)

13 (32)
27 (68)

4 (17)

17 (46)

1
0.1
0.64
0.22
0.38
Asthma v COPD p=0.002
COPD v Overlap p=0.5
Asthma v Overlap
p=0.001
Asthma v COPD p=0.002
COPD v Overlap p=0.1
Asthma v Overlap p=0.02
0.14

Co-morbidity mean (SD)

5 (22)
10 (44)
Co-morbidity
3.3 (1.8)
2.7 (1.6)

3.1 (1.8)

0.8

Anaemia n (%)

4 (12)

1 (6)

4 (17)

0.73

Anxiety n (%)

17 (43)

7 (30)

12 (32)

0.59

Depression n (%)

16 (40)

2 (9)

8 (22)

Asthma v COPD p=0.007
COPD v Overlap p=0.06
Asthma v Overlap p=0.1

Cardiac dysfunction n (%)
Dysfunctional breathing n (%)
Systemic inflammation n (%)
Exacerbation management

2 (6)
5 (25)
4 (26)
14 (35)
6 (26)
9 (24)
19 (61)
10 (50)
20 (66)
Self-management Skills
31 (78)
5 (22)
22 (59)

Inadequate inhaler technique

20 (50)

13 (56)

15 (42)

Asthma v COPD p<0.001
COPD v Overlap p=0.004
Asthma v Overlap p=0.02
0.5

Inhaler device polypharmacy

23 (58)

9 (39)

19 (49)

0.38

Non adherence

6 (15)

7 (30)

7 (19)

0.36

Smoking

2 (5)

Risk Factors
0

4 (11)

0.27

Malnutrition 3 (7.5)

0

2 (8)

0.43

Overweight

12 (30)

8 (35)

12 (35)

0.89

Obesity

16(40)

13 (57)

13 (35)

0.25

30 (76)

17 (74)

26 (70)

0.84

Nutrition

Activity limitation
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17 (46)
18 (49)

P value

0.11

0.16
0.58
0.48

Figure 3-4 Clinical management issues according to diagnosis. The number of
clinical management issues was similar irrespective of the diagnosis

Number of problems
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p=0.2
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COPD
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Overlap OAD

The overall mean (SD) FEV1 % of predicted was 51.8 (18.4). Overall the asthma group
demonstrated significantly better lung function. There was no difference between
asthma and overlap or overlap and COPD (Figure 3-5).

Figure 3-5 Pre Bronchodilator FEV1 % of predicted by Diagnosis
LLN = Lower limit of normal

p=0.1
Pre FEV1 % predicted

100

p=0.01

p=0.8

50

0

COPD

Asthma
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Overlap OAD

LLN

The mean (SD) BMI was elevated in all 3 groups at 28.9 kg/m2. While there was a
trend toward a higher BMI in the asthma group with the mean falling within the obese
category there was no statistical difference in BMI between groups (Figure 3.6)

Figure 3-6 BMI (kg/m2) by Diagnosis. Values >25kg/m2 indicate overweight and
>30kg/m2 indicate obesity
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Participants achieved a mean (SD) 6MWD of 413.8m (111.9). The mean for all 3
groups was greater than the pre defined cut off for exercise intolerance of 350m. While
the asthma group achieved a greater distance there was no difference between any
other groups (Figure 3-7).
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Figure 3-7 6 Minute Walk Distance by Diagnosis. Values <350m indicate exercise
intolerance.
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Participants had a mean (SD) of 3.13 (1.79) co-morbidities defined as current and
significant, consistent with the CCI there was no difference in the number of comorbidities between groups (Figure 3-8).

Number of comorbidities

Figure 3-8 Number of Co-morbidities by Diagnosis
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Overlap OAD

Systemic inflammation measured by hsCRP >3mg/mL was present in 49 (60.5%) of
participants and this was not associated with diagnosis (p=0.1). The overall median
(IQR) for CRP was 4.8mg/mL (2.1-10.6) with no difference in CRP (p=0.1) between
diagnosis groups detected (Figure 3-9).

Figure 3-9 CRP mg/ml by Diagnosis
ULN= Upper limit of normal

hsCRP mg/ml

p=0.1
75

25

ULN
COPD

Asthma

Overlap OAD

Similarly there was no difference in sputum neutrophil (%) or eosinophil (%) counts.
The overall median (IQR) was 65 (44.7-83.3) and 1.25 (0.5-3.3) for neutrophils (%) and
eosinophils (%) respectively (Figure 3-10 and Figure 3-11).
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Figure 3-10 Sputum Neutrophils (%) by Diagnosis
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Figure 3-11 Sputum Eosinophils (%) by Diagnosis
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3.1.5.4 HEALTH STATUS
Health status was impaired, and the mean (SD) overall SGRQ score for the whole
group was 44.0 (18.1). The domain showing the greatest impairment was Activity 60.32
(22.14) followed by Symptoms 48.9 (22.9), and Impact 33.1 (19.1). There was no
difference in SGRQ between the COPD and the OAD overlap group (p=0.74). The
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COPD (p=0.003) and Overlap OAD (p=0.03) groups demonstrated greater impairment
in health status compared to asthma (Figure 3-12).

Figure 3-12 Health Status measured by SGRQ by Diagnosis
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The overall degree of health status impairment correlated significantly and positively
with the number of clinical management problems (r = 0.59; p<0.0001) (Figure 3-13).

Figure 3-13 Health Related quality of life impairment was associated with the
number of management problems identified by the multidimensional assessment

HRQOL (SGRQ)
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Regression modeling identified that the number of identified clinical problems
accounted for 35% of the HRQoL impairment in this group and that each additional
problem was associated with a clinically significant 4.1 unit decrement in HRQoL
(p<0.0001)

Table 3-6 Linear regression model demonstrating the relationship between
SGRQ and the number of clinical problems
N

Coefficient

p value

Model R2

99

4.1

<0.0001

35.5

The number of clinical management problems also significantly correlated with pre
bronchodilator FEV1, (r= -0.26; p= 0.008) and post bronchodilator FEV1, (r= -0.28; p=
0.003) (Figure 3-14). Age did not correlate with either the number of problems (r= 0.01;
p=0.8) (Figure 3-15) or HRQoL (r = 0.1554; p=0.12) (Figure 3-16).

Figure 3-14 FEV1 was inversely correlated with the number of clinical
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% predicted post BD FEV1
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Figure 3-15 Age was not correlated with the number of clinical management
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age

Figure 3-16 Age was not correlated with the total SGRQ score

95
90
85
80
75
70
65
60
55
50

r = 0.15
p= 0.12

0

25

50

75

100

SGRQ total score

3.1.5.5 BODE INDEX
The BODE index, whilst validated to predict prognosis in COPD only, was calculated
for the 3 diagnosis groups. The mean (SD) BODE index for the study population was
2.65 (2.25). There was a statistically significant difference in the BODE index between
COPD and asthma (p=0.001) but no difference between overlap and asthma (p=0.3) or
COPD (p=0.05) (Figure 3-17).

Figure 3-17 BODE Index by Diagnosis
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Overlap OAD

A strong positive correlation between BODE and the number of clinical problems was
detected (r=0.46, p=<0.0001) and between BODE and SGRQ (r=0.60 p<0.0001)
(Table 3-7). BODE was also related to airway inflammation. A positive correlation was
demonstrated with airway neutrophilia (r=0.27, p=<0.009) and with eosinophilia an
inverse correlation was found (r=-0.26, p=0.01) (Table 3-7).

Table 3-7 Relationship between BODE and Airway and Systemic Inflammation
and Clinical Outcomes
BODE
Sputum Neutrophils (%)
Sputum Eosinophils (%)
CRP mg/mL
SGRQ
Number of clinical problems

Spearman r
0.27
-0.26
0.05
0.60
0.46

p value
0.009
0.01
0.64
<0.0001
<0.0001

Regression modelling identified that the BODE index accounted for 36% of the HRQoL
impairment in this group and that each index increase was associated with a clinically
significant 4.8 unit decrement in HRQoL (p<0.0001) (Table 3-8). These results are
very similar to the regression analysis for the number of clinical problems and SGRQ
(Table 3-6), indicating the BODE and the number of clinical problems have similar
predictive outcomes.

Table 3-8 Simple linear regression examining the relationship between BODE
and SGRQ
N

Coefficient

p value

Model R2

99

4.8

<0.0001

36
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Total

COPD

Asthma

Overlap

p value

HR QOL SGRQ, units , mean (SD)

43.6 (18.5)

48.3 (18.5)

32.8 (17.1)

45.5 (16.7)

Asthma v COPD p=0.003
COPD v Overlap p=0.03
Asthma v Overlap p=0.74

BMI kg/m2, mean (SD)

28.9 (6.6)

28.3 (7.4)

31.6 (5.9)

27.8 (5.6)

0.2

6MWD (metres), mean (SD)

413.8 (111.9)

371.8 (115.5)

447 (95.3)

435.6 (107)

Asthma v COPD p=0.03
COPD v Overlap p=0.03
Asthma v Overlap p>0.5

Hs CRP mg/ml, median (IQR)

4.8 (2.1-10.6)

4.1 (0.85-12.2)

3.1 (1.5-6.9)

8.6 (2.3-12.4)

0.17

N (%) with Hs-CRP > 3mg/mL

49 (60.5)

19/31 (61)

10/20 (50)

20/30 (66.6)

0.5

NT –pro BNP, median (IQR)

575.6 (440.9-740.9)

554.3 (440.3-655.1)

584.2 (504.3-941.7)

595.6 (429.4-803.16)

0.2

Interleukin-6 pg/mL

2.58 (1.5 – 4.8)

3.2 (1.9-4.9)

2.0 (1.1-3.79)

2.5 (1.4-5.1)

0.09

Sputum Eosinophils %, median
(IQR)

1.25 (0.5-3.3)

1.25 (0.5-2.75)

2 (0.75-5)

1.25 (0.25-5.5)

0.4

Sputum Neutrophils %, median
(IQR)

65 (44.7- 83.3)

66.2 (49.7-80.2)

56 (32.5-79.2)

77 (45.5-88.25)

0.2

Table 3-9 Biomarker and clinical assessments by diagnosis
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3.1.5.6 AIRWAY INFLAMMATION
Airway inflammation was present in 66 (74%) of participants. The subtypes of airway
inflammation were: neutrophilic 35 (39%), paucigranulocytic 23 (26%), eosinophilic 16
(18%), and a mixed pattern of eosinophilic and neutrophilic inflammation 15 (17%)
(Figure 3-18). The presence of airway inflammation was not related to the diagnosis
group (p=0.5) nor was the airway inflammatory subtype (p=0.23) as presented in
Figure 3-10 and Figure 3-11.

Figure 3-18 Airway Inflammation Subtypes

Airway Inflammation Subtypes
Neutrophilic
Eosinophilic
Paucigranulocytic
Mixed

Neutrophilic airway inflammation was not associated CRP but was associated with
other measures of systemic inflammation such as IL-6 and IL-8. The number of clinical
problems detected also correlated positively with neutrophilic airway inflammation and
an inverse correlation was demonstrated with FEV1 Discordantly eosinophilic airway
inflammation was positively correlated with only 6MWD (Table 3-10 and Table 3-11).
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Table 3-10 Relationship between Neutrophilic Airway Inflammation and Systemic
Inflammation and Clinical Outcomes
Neutrophils
FEV1 % predicted
FEV/FVC
IL-6 pg/mL
IL-8 ng/mL
CRP mg/L
6MWD (metres)
Number of clinical problems

Spearman r
-0.32
0.01
0.25
0.53
0.18
-0.00
0.25

p value
0.001
0.8
0.02
<0.0001
0.12
0.4
0.01

Table 3-11 Relationship between Eosinophilic Airway Inflammation and Systemic
Inflammation and Clinical Outcomes
Eosinophils
FEV1 predicted
FEV/FVC
IL-6 pg/mL
IL-8 ng/mL
CRP mg/L
6MWD (metres)
Number of clinical problems

Spearman r
0.03
-0.13
-0.14
-0.11
-0.10
0.27
-0.13

p value
0.78
0.2
0.23
0.32
0.37
0.01
0.23

3.1.5.7 PATHOGENS
A pathogenic organism colonised the sputum of 23 (25%) of the participants. The most
common organism was Pseudomonas Aeruginosa (Table 3-12). None of the
participants with the asthma diagnosis were colonised with a pathogenic organism.
There was no difference in the number of participants that were colonised between the
COPD and overlap OAD group (p=0.5), however there was a difference between
asthma and both COPD (p=0.002) and overlap OAD (p=0.001).
Table 3-12 Sputum Microbiology
Pathogen
Pseudomonas Aeruginosa
Moraxella catarrhalis
Staphylococcus aureus
Haemophilus influenzae
Streptococcus pneumoniae

n (%)
15 (17.9)
5 (5.4)
4 (4.3)
2 (2.2)
1 (1.1)
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Logistic regression was performed to examine the relationship between the presence
of a pathogen and airway inflammation subtypes. Pathogen colonisation was not
related to either airway neutrophilia or eosinophilia (Table 3-13).

Table 3-13 Logistic regression examining the relationship between pathogen
colonisation and airway inflammation

Simple logistic regression for pathogen colonisation N=85
Independent Variable
Eosinophils (%)
Neutrophils

OR (CI)
1.20 (0.93-1.56)
.98 (0.96-1.00)

P
0.01
0.14

Model R2
0.05
0.02

3.1.5.8 PATIENT IDENTIFIED PROBLEMS
Participants were asked “What do you see as your biggest problem as a result of your
breathing condition?” The most frequent response was activity limitation (74%) followed
by social limitation (23%) and breathlessness (17%) (Figure 3-19).

Figure 3-19 Problems identified and reported as the most significant by the
patient

Percent (%)
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The problems reported by the patient, such as activity limitation, were not in accord
with the objective measurements of exercise tolerance using the 6 minute walk test.
Patient reported activity limitation was stated by 74% of participants, whilst exercise
intolerance (6MWD <350) was only detected in 24%. Patient reported activity
limitation was stated in 49 (52%) of participants in the absence of exercise intolerance
whereas, only 4 (4%) of participants had exercise intolerance in the absence of activity
limitation (Table 3-14).

Table 3-14 Two by two table demonstrating the proportion of participants with
the coexistence of activity limitation and exercise intolerance
Exercise Intolerance (<350m)
Activity
Limitation Yes
No
20 (21%)
49 (51%)
Yes
4 (4%)
22 (23%)
No

Multiple regression modelling showed that a report of activity limitation as ‘the biggest
problem’ in relation to airway disease was associated SGRQ activity domain (OR 1.03
p<0.03). Activity limitation was not associated with exercise intolerance using an
absolute value of <350m 6MWD nor was it associated with other clinical indicators
including age. There was a relationship between self-reported activity limitation and
BMI and gender (Table 3-15).

Table 3-15 Simple and Multiple logistic regression models examining the
relationship between activity limitation and independent variables

Simple logistic regression for self-reported activity limitation
N=96
OR (CI)
p
EL 6MWD
0.4 (0.1-1.3)
0.1
>350 Vs <350
Predicted 6MWD
0.98 (0.1 – 1.0)
0.2
SGRQ (activity)
1.02 (1.004-1.04)
0.01
BMI
0.97 (0.9-1.04)
0.47
FEV1% predicted
0.97 (0.1-1.0)
0.1
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Model R2
0.02
0.01
0.05
0.004
0.2

Multiple logistic regression (AL)
N=88
OR (CI)
EL 6MWD
0.52 (0.10-2.6)
>350 Vs <350
SGRQ (activity)
1.0 (1.0-1.06)
BMI
0.92 (0.85-1.0)
FEV1 % predicted
1.0 (0.97-1.0)
Gender (female)
0.2 (0.09-.95)
Age
0.93 (0.86-1.0)

P
0.4

Model R2
0.12

0.03
0.07
0.8
0.04
0.1

3.1.6 DISCUSSION
This chapter presents the frequency and clinical impact of the multiple clinical problems
and overlapping features found in OAD in older people. The results demonstrated that
when older people with OAD undergo a multidimensional assessment, they are found
to have multiple clinical management issues that adversely affect their quality of life
and that these issues are similar irrespective of a diagnostic label. A recent review by
Guerra [42] suggests that the complexity of the overlap in phenotypic features
challenges a rigid categorisation of patients into existing diagnostic labels of either
asthma or COPD and suggests the importance of multiple clinical, functional,
morphologic, immunological, and molecular assessments that can be used to tailor and
optimize treatment [42]. This study provides supportive evidence for these
recommendations and provides objective evidence supporting the multidimensional
assessment of older adults with OAD. The study is also significant because of the
breadth of the assessment, and the inclusion of key biomarkers to add to the clinical
assessments.

The number and type of clinical management issues were similar in participants with a
diagnosis of asthma, COPD or OAD overlap. This suggests a need to re-evaluate how
older patients with OAD are assessed. A diagnosis–centred approach can lead to
failure to identify and address some of the management issues experienced by older
people. A recent study conducted in the USA reviewed the quality of care of older
people with asthma and COPD against current CPGs [238] and found that substantial
proportions of older adults with COPD or asthma did not receive adequate care [238].
A study of CPGs used in the management of chronic disease found that only 8 (47%)
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of the 17 guidelines reviewed addressed treatment for older people, that 1 (6%)
addressed treatment for older people with multiple co-morbidities, and less than half of
the guidelines addressed patient preferences [235]. These data are consistent with the
results of other studies [108]. In this current study I have shown that in older patients
the number and nature of clinical management issues is similar irrespective of a
diagnosis of asthma or COPD and that in older people the clinical problems often
overlap. This suggests a need to reformulate practice guidelines for older people with
OAD [43]. There is increasing recognition of the heterogeneity within asthma and
COPD [236, 270, 349]. This study provides new data on how this heterogeneity
specifically impacts on health status in an older population, and provides objective
evidence from biomarkers and does so across diagnosis groups.

The most common management problems were activity limitation, airway inflammation,
airway hyperresponsiveness, systemic inflammation and deficits in the area of selfmanagement skills. There have been several recent reviews suggesting a need for a
global multidimensional assessment of COPD [42, 43, 263, 350] and asthma in older
people [355], however little data exists using the application of such assessments in
obstructive airway diseases of older people. This study is one of few that has
comprehensively applied a multidimensional assessment of clinical, functional,
biological and behavioural self-management measures to a large representative
sample, and has provided valuable data to describe the characteristics of this
population.

HRQoL can be influenced by multiple pathophysiological, psychological and lifestyle or
social factors [356] such that evaluation of disease severity alone is insufficient to
evaluate the effect the condition has on the patient. Poor HRQoL has previously been
related to acute exacerbations and hospital admission, co-morbidity, gender, airflow
limitation and the use of oxygen therapy [357, 358]. This study has demonstrated that
there is a positive relationship between HRQoL and the number of clinical management
problems, and that, for each additional issue that was identified there was a clinically
significant decrement of HRQoL. This again emphasizes the importance of a
multidimensional assessment in older people with OAD because it has the potential to
highlight a range of problems areas for management. Additionally, this characterisation
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study shows that poor self-management skills, systemic consequences, symptoms and
participant reported problems also contribute to the reduction in HRQoL, and that these
can have a cumulative effect. Many of these problems can be improved, suggesting
that a comprehensive and multidisciplinary approach is necessary for identifying the
needs of older people with OAD and this may have a positive effect on HRQoL. Such
multidimensional assessments have been developed and tailored to older populations
with other diseases and both randomized controlled trials and a meta analysis have
shown this to be a cost effective approach to improving health status [262]. This study
demonstrates that older people with OAD are burdened with respiratory-related decline
in health status, and with the addition of the adverse impact of concurrent nonrespiratory diseases, this population is ideal for a multidimensional assessment and
multidisciplinary intervention like that suggested by Antonelli Incalzi et al [263].

Airway inflammation and systemic inflammation measured by Hs-CRP were found to
be common abnormalities in these older participants. Like Watz et al [113] and
Higashimoto et al [103] we did not find any differences in Hs-CRP levels between the
different obstructive airway diagnostic groups. Further there was no relationship
between systemic inflammation measured by Hs-CRP and any of the airway
inflammation subtypes. Airway inflammation is a common characteristic of airway
diseases. COPD is often associated with increased airway neutrophils and asthma with
increased airway eosinophils. This present study has identified the existence of airway
inflammation in a large proportion of participants (74%). Simpson et al [86] have
previously identified 4 phenotypes of airway inflammation in participants with asthma.
Similarly I found these subgroups in this study population which included COPD.
Interestingly I was unable to find a statistical association between any of these
inflammatory phenotypes and diagnosis. These results suggest that there is
considerable overlap in the inflammatory phenotypes of OAD in an older population.

Activity limitation was identified as a frequent problem, being reported by almost three
quarters of the group. This closely corresponds to the data reported by Watz et al
using accelerometry [113]. Interestingly, whilst 73% of participants reported activity
limitation as the biggest problem they experience in relation to their disease, only 25%
were categorized as exercise intolerant using the 6 MW distance cut-off proposed by

- 122 -

Cote el al [333] of <350m, and no association was found between these outcomes.
This suggests that self reported activity limitation is more common than exercise
intolerance, and is more problematic for the patient than clinical outcomes measures
predict. Since a 6MW test may not detect daily functional impairment from the patients
perspective, person centred evaluations are also needed. Current management
programmes such as pulmonary rehabilitation aim to improve exercise tolerance and
this data suggests that there is a need to better assess and manage activity limitation
within treatment programmes.

Activity limitation in OAD is multifactorial being associated with airflow obstruction,
systemic inflammation and left ventricular dysfunction. In this study I identified that
activity limitation was common, and that the contributing conditions were also
prevalent, i.e. systemic inflammation and left ventricular dysfunction, and in addition the
study identified other factors that could contribute to activity limitation such as
dysfunctional breathing, airways hyperresponsiveness, and inadequate
bronchoprotection from poor inhaler technique. These factors could be addressed by a
combined programme of exercise rehabilitation, self-management education and
appropriate pharmacotherapy. These observations underscore the need for a
systematic assessment of the causes of activity limitation in older people with OAD,
and the need to link this assessment with targeted, evidenced-based management.

The BODE index predicts prognosis in COPD [137], in this study the BODE index was
calculated for the 3 diagnostic groups. Not surprisingly this was found to be
significantly higher in COPD compared to asthma but was similar when other diagnosis
comparisons were made. There was a strong relationship between the number of
problems and the BODE index and these two outcomes similarly predicted health
status impairment, this suggests that the number of clinical problems is important and
predicts similar outcomes as the BODE index.

A high prevalence of obesity in this population was demonstrated and this was no
different between any of the diagnosis groups. With the world wide obesity epidemic,
other studies have reported an increase in obesity in COPD [140] [141], with rates

- 123 -

between 18 and 54% [141]. The significance of this in COPD is unclear. Obesity is
usually associated with adverse cardiovascular outcomes and sleep disordered
breathing, however a paradox exists in COPD whereby obesity is associated with
reduced mortality [135] and less decline in lung function [147] compared to normal
weight and underweight individuals. Further research investigating the paradox of
obesity in COPD is needed.

Limitations
Several limitations should be noted in respect to design. For the purpose of the study
aims, patients with a doctor diagnosis of OAD and objective criteria of a FEV1 <80%
and FER <0.7 were recruited. This design led to minimal selection bias, however
created a heterogeneous study group, nevertheless this is a patient population that
commonly causes clinical management dilemmas in practice and requires clear
characterisation. Secondly, whilst the aim was to conduct a multidimensional
assessment several important domains were omitted in the assessment, such as
osteoporosis, sleep disordered breathing and peripheral muscle weakness, which have
been found to be prevalent in other studies.

3.1.7 CONCLUSIONS
In summary, this characterisation study used multidimensional assessment to
determine the prevalence of clinical management issues experienced by older people
with OAD. I found that older people with OAD experience multiple clinical problems
that adversely impact their quality of life. A multidimensional assessment of older
people with obstructive airway diseases identifies significant management issues that
may not be addressed in a diagnosis centred approach. Since many of these issues
can be improved, there is a need to identify and effectively manage this array of
problems in clinical practice.

The results of this chapter indicate that an MDA can identify the clinical problems that
are important to clinicians. In the following chapter I use qualitative interviews to gain
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insights from the patient about their experiences, what is important, their fears
concerns and problems.
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CHAPTER 4
THE USE OF QUALITATIVE INTERVIEWS TO GAIN INSIGHT INTO
OLDER PEOPLE’S EXPERIENCE OF COPD AND ASTHMA
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4.1.1 INTRODUCTION
Older people with obstructive airway diseases experience a number of problems
related to their condition and co-morbidities (Chapter 3). As clinicians, we establish
treatment goals and interventions; however we do not always consider whether our
goals and concerns match those of the patients. Management is often delivered in a
disease centred model; whereby the physician's agenda is addressed [359]. As a
result, the problems that are important to the patient may not be elicited, acknowledged
or addressed when applying the disease centred approach to care [360]. In a sample
of internal medicine physicians, Kravitz et al found that 18% of the patients had 1 or
more unfulfilled expectations and these unmet expectations were met with lower
patient satisfaction [360]. Furthermore, the time clinicians spend with patients in both
outpatient and inpatient settings is rarely sufficient to understand the depth of the
challenges experienced by people with progressive chronic illnesses [361].

As a counter-part, studies using qualitative methodologies have sought to describe the
experience of patients living with COPD and older people with asthma [282-286, 292,
362]. Many of these studies described the experiences, perceptions, symptoms and
care needs of patients with severe end stage COPD. In several studies exploring the
experience of living with COPD, common themes emerged. Findings from these
studies showed that breathlessness, activity and social limitation were major impacts
on the lives of patients, however despite these problems, many adapted to their
limitations. Family and social support were also very important.

Whilst the aforementioned studies provide valuable insight into the lived experience of
patients with COPD, they provide limited insight into the needs of older patients with
mild to moderate disease as they journey through the health care system.

Very little is known about the experiences and needs of older people with asthma. A
small number of studies investigating the needs of this population show that patient’s
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perceive increased breathlessness as associated with getting older which may lead to
reduced reporting of symptoms in this group [290] [291].

Whilst a small number of publications have attempted to determine what is important
for older people living with asthma and COPD, few have considered the patient’s
perspective of the health care journey. Moreover, it is unlikely that studies have been
conducted in a population with overlap OAD.

In this chapter, I describe the findings of a series of qualitative interviews designed to
gain an understanding of the older patient’s perspective of living with obstructive airway
disease. In particular, I was interested in the perceived problems associated with their
disease including their experience within the health care system, in order to inform the
design of a new approach for the management of older people with OAD.

4.1.2 DESIGN AND METHOD
This study was conducted as a qualitative sub study of a larger cross sectional
characterisation study, investigating the frequency and prevalence of clinical problems
of older people with OAD (Chapter 3). Older adults (>55 years) with stable OAD were
recruited from the respiratory ambulatory care clinics at the John Hunter Hospital,
Newcastle, NSW Australia. The inclusion criteria were age 55 years or older with
demonstrated airflow obstruction defined by an FER < 0.7.

A qualitative approach employing in-depth semi-structured interviews was used guided
by questions outlined in Figure 4-1. As participants were recruited for the
characterisation study (Chapter 3) they were also invited to participate in face to face
interviews. I employed this purposeful sampling to achieve information rich data.
Interview data was analysed concurrently and continued until data saturation was
achieved in terms of the emerging themes.
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The interview questions (Figure 4-1) were developed by myself and were endorsed by
my supervisors; they were guided by the research aims including the need to establish
the patient’s perspectives of their illness experience. The interviews started with a
broad question; ‘can you tell me what it is like for you to live with your breathing
condition?’ Ensuing questions related to more specific issues, such as their problems
and concerns regarding the impact of illness and treatment regimes, and needs. The
questions were designed to be broad and open ended to enable and to encourage
participants to speak freely and widely about their experience. The interviewer
welcomed any further topics the participant wished to discuss and sought amplification
by asking probing questions of any topics that had an impact on the participant’s
experience. All interviews took place in a private office located away from the clinical
research setting and ranged between 15-60 minutes.

Figure 4-1 Interview Question Guide
I. Tell me what it is like living with your breathing condition?
II. What do you see as the main problem or limitation you experience that is due to
your breathing condition?
III. How does this impact on you?
IV. Would you like to discuss how your treatment programme impacts on you?
V. Do you think these problems are understood or acknowledged by you health
care team?
VI. Describe to me how you see your health care team perceives your problems?
VII. How do you think other people perceive you?
VIII. Could you describe any fears or concerns you have relating to your breathing
problem?
IX. What do you see your needs are?
X. What would you hope to achieve from a treatment programme developed for
you?
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4.1.3 ANALYSIS
The interviews were audio recorded on a digital voice recorder (Olympus DS 50, 44
Highbury RD, Burwood Victoria, Australia) and written notes and responses were
documented by myself as the interviewer. All interviews were conducted and analysed
by the same researcher. Transcription of the interviews was performed by a research
administration officer using Olympus AS 4000 transcription kit (Olympus DS 50, 44
Highbury RD, Burwood Victoria, Australia), and the transcripts were reviewed by the
interviewer and verified against the sound file as they were completed. The audiotapes
were transcribed and entered into the qualitative data management software package
NVivo version 8 (QSR Qualitative Solutions & Research International, Pty Ltd
Melbourne, Australia). The transcripts were analysed thematically. A line- by -line
analysis was performed, significant statements were highlighted and the responses
coded and categorized whereby emerging themes were identified.

4.1.4 DESCRIPTION OF PARTICIPANTS
The overall characteristics of the study population as a group are presented in Table 41 and Table 4-2 presents the individual characteristics of the participants interviewed.
There were 21 interviews conducted, involving15 women and 6 men aged between 59
and 82 years, mean (SD) 68.6 (7.4). There were no current smokers, 9 were ex
smokers, and the ex smokers had a mean (SD) pack year history of 49.6 (34.4) years.
The study population comprised 3 diagnostic groups; 5 participants were diagnosed as
having asthma, 7 with COPD and 9 with OAD overlap. The mean (SD) post
bronchodilator FEV1 % predicted was 51.5% (17.4) and forced expiratory ratio (FER)
0.54 (0.14). In terms of their living arrangements, 14 participants lived with a spouse
and 7 lived alone.
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Table 4-1 Participant Characteristics
n

21

Gender M|F

6|15

Age range, mean (SD)

59-82 years, 68.6 (7.4)

Diagnosis

Asthma =5
COPD = 7
Overlap OAD = 9

Time since diagnosis, years, mean (SD)

28 (24.63)

Current smokers

0

Pack years, mean (SD)

49.6 (34.47)

Severity-FEV1% predicted, mean (SD)

51.57% (17.5)

FER, mean (SD)

0.54 (0.1)

HR QoL SGRQ units, mean (SD)

47.7 (19.2)

Living arrangements

7 lived alone
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Table 4-2 Description of participants
Pseudonym

Gender

Diagnosis

Age (years)

Age at Sx onset

Age of Dx

SGRQ

Paul
Harry
Donny
Ike
Sally
Gemma
Evie
Teya
Tammi
India
Nelly
Gabriella
Tabbitha
Odella
Maria
Oliver
Madeline
Lily
Rose
Ruby
Billy

Male
Male
Male
Male
Female
Female
Female
Female
Female
Female
Female
Female
Female
Female
Female
Male
Female
Female
Female
Female
Male

COPD
Asthma/COPD
COPD
COPD
Asthma/Bronchiectasis
COPD
Asthma
Asthma/COPD
COPD/Bronchiectasis
Asthma/Bronchiectasis
Asthma
Asthma
Asthma
Asthma/Bronchiectasis
Asthma
Asthma/COPD
COPD
COPD
Asthma/COPD
Asthma/COPD
COPD

69.4
82.7
60.6
79.1
79.6
65.2
68.5
70.2
75.6
62.7
59.0
68.2
76.4
60.6
66.0
60.9
65.5
61.4
63
72.4
75.9

67
3
48
78
60
48
62
62
2
1
18
17
50
1
6
5
7
58
38
14
8

68
3
52
78
61
62
63
68
20
5
18
23
50
30
27
5
7
61
38
14
20

24
68.4
83.1
53.5
53.8
35.3
28.4
52.8
58
41.4
55.3
28.7
23.4
51.7
60.7
38
37.3
75.1
33.6
86.2
51.1

Sx = Symptom
Dx = Diagnosis
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FEV1 %
pred
35.4
47
16.4
67.7
71.8
77
75
49.3
42.6
45.3
53.5
48.1
65.3
71.8
44.7
22.3
38.1
41.4
54.8
63.4
42.4

FER

Pack years

Living

34.7
41.7
25.3
61.7
78.7
66.4
64
59.1
73.5
56.6
64.3
50.6
43.3
71.4
55.3
28.5
48.1
56.6
53.4
62.3
55.8

82.5
0.2
70
102.5
0
0
0
51
0
0
0
0
46.5
0
0
0
17
27
0
0
53.7

Spouse
Alone
Alone
Alone
Spouse
Spouse
Alone
Spouse
Alone
Spouse
Alone
Spouse
Spouse
Spouse
Spouse
Spouse
Spouse
Spouse
Alone
Spouse
Spouse

4.1.5 RESULTS
There were 6 main themes that emerged from the interview data. These were: ‘limits
to being’, ‘being with or without a diagnosis’, ‘not being heard or recognised’,
‘expectation, fears and hopes’, ‘to medicate or not: the underuse, abuse and misuse’
and ‘needing to understand more’.

‘Limits to being’ relates to the impacts of OAD on people including the symptoms and
the imposed activity and social limitations, similar themes have been reported in the
literature previously by studies using similar methodology [288] [283] [287]. The
findings from the interviews presented in this thesis support the previously published
work in reference to this theme. The remaining themes present novel information in
regards to the older persons’ experience. The themes of “being with or without a
diagnosis’, ‘not being heard or recognised’, ‘expectation, fears and hopes’, ‘to medicate
or not? the underuse, abuse and misuse’ and ‘needing to understand’ were particularly
important in terms of identifying gaps from the patient’s perspective and in informing
the design of a new approach to OAD management in older people.

‘Being with or without a diagnosis’ describes the experiences of patients when
presenting to a doctor with concerns about troubling symptoms. The theme ‘not being
heard or recognised’ describes the participants’ experience of the care they receive
within the health care system. ‘Fears, expectations and hopes’ captures the patients’
feelings, positive and negative about their illness. The theme; ‘to medicate or not: the
underuse, abuse and misuse’ describes the behaviour of the patients in reference to
their treatment adherence and ‘needing to understand more’ reflects the desire of
patients in terms of their need for effective disease management.

4.1.5.1 LIMITS TO BEING
The theme ‘limits to being’ reflects the sense of loss participants felt when talking about
the things they used to be able to do and could no longer manage. To a large degree
their concerns related to activities of daily living such as their inability to do such
household chores, such as housework, gardening and putting the garbage out. Equally
their socialising through sport, travel, walking for recreation or simply dining out was
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troubling. They often limited their social contact because they felt they could not keep
up with their friends. They were either self conscious and embarrassed or they felt they
were a burden to their family and friends. That their disease controlled them and much
of their lives was a common discourse amongst the participants.

For example, Ruby missed attending her local club to play ‘Bingo’ but was similarly
distressed by the fact that she could no longer do her house work. Eva also referred to
the impact of her symptoms on her social life, informing me that she could no longer go
out for dinner. For Teya housework was a real chore.

Doing the housework has become a real chore. I can only do a little bit at a time
and I’m stonkered. I mean there’s not much walking involved in doing the
housework and using a broom. Lifting the clothesbasket, standing to iron, you
know, using arms to iron.
(Teya)

Paul, Billy and Ike described the impact their symptoms had on their sporting activity.
For Paul and Ike it was golf, however they were able to cope with this by using a golf
cart. These men also described their inability to do their perceived jobs around the
home such as gardening and mowing the lawn. Ike was unable to take out or bring in
the garbage; they described how this had an impact on their personality and feeling of
adequacy.

Billy a 75 year old male with COPD reflected on how he used to be prior to becoming
disabled by his symptoms. He was an active sports person who considered himself a
leader, and he felt that he lost these personality characteristics as a result of his
disease.
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Well I can’t perform the sports or activities or do things that I’ve always done
and what I want to do. I mean I still get around and go shopping and all of our
functions but where probably I was the leader, instigator or, now I just sit back
and take me, bide me [sic] time.
(Billy)
Donny, a 60 year old male with severe COPD, found walking to be the hardest thing he
had to endure. However, by using a walking frame he was able to participate in life; he
could attend pulmonary rehabilitation and other activities because he used a frame.

Participants lamented about how their illness had control of their lives, that it was a
‘limiting thing’. Rose had always been an active person with good social networks. The
impact her symptoms had on her slowed her down which meant she could not engage
in one of her favourite activities. As she said:

I can’t keep up physically with other people. So I can’t do anything active with
other people, that is probably the most limiting thing. Again friends …//…
went overseas on a holiday, but they were going to do a lot of walking in France
and that, so it just wasn’t even a possibility for me to go because I couldn’t have
kept up with them. So knowing that I can’t physically do things like that, you
just live your life at a much slower pace.

Rose was diagnosed with asthma when she was 38; that she had lived with it for many
years, that it was ‘a chronic thing’ meant that it has pervaded every aspect of her life
and very being.
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I think being restricted by a breathing problem is almost something that you
need to experience to understand. Because it’s a chronic thing it’s not a pain
that you’ve got today and you get treatment and you know it’s going to go away
and you won’t be like it next year. It’s an everyday, every minute thing that’s
not going to improve, so I guess it’s the chronic-ness [sic] of it that I don’t know
if people realize sort of in an ongoing way, just how pervasive it is of your life.
It’s not a matter of thinking, “Oh I feel a bit wheezy today, I don’t think I’ll do
that”, because you know tomorrow you’re going to feel the same.
(Rose)

‘Limits to being’ highlights the pervasive impact obstructive airway disease has on the
lives of the participants and their very being. At the same time, the participants point to
the importance of being able to participate in society and to be able to live life in a
meaningful way. They lived in hope for a better future

4.1.5.2 BEING WITH OR WITHOUT A DIAGNOSIS
Issues regarding the absence of a diagnosis, or misdiagnosis were a major theme in
this study. ‘Being with or without a diagnosis’ was both disconcerting and frustrating for
participants. They were frustrated with repeated attempts to have a diagnosis
confirmed, they were sometimes angered by receiving a diagnosis, or they were
relieved upon receiving a diagnosis. A diagnosis was affirmation that something was
wrong with them. Those participants who were diagnosed with asthma as a child felt
they coped better with their condition than they would have if they were diagnosed later
in life; because they had lived with their symptoms for a long time. Some participants
who were diagnosed later in life felt that it took a long time to have the diagnosis
confirmed and felt their general practitioners (GP) incorrectly attributed their symptoms
to other aetiology such as heart disease, obesity or ageing in general.
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Evie, who was 68 years old, describes her dismay at learning of her diagnosis so late
in her life and the sense of indignation that she felt with being dismissed by her GP,
year after year, when in hindsight she had the symptoms of asthma from her early
sixties. As she said;

Unfortunately my asthma wasn’t diagnosed until after I left work. It should
have been! The blasted doctor kept telling me it was bronchitis or they’d say
“You’re not fit because you’re overweight” she continues…//…“I was working
and I was always coughing, always coughing. I used to cough a lot and I’d go
down to the doctor, there was one male doctor there and he just said to me, are
you tired, do you want more time off work” I thought, ‘damn it all, I’ve lost all
my sick leave’. Because if I had it diagnosed while I was working I could have
had my sick leave but because the doctor wouldn’t say there was something
wrong with me, I took my long service leave…//…but it was much better once
it was diagnosed because I started using medication then”.
(Evie)

Gemma was also diagnosed with severe asthma at the age of 62 and yet she had
experienced symptoms of wheeze and dyspnea since she was 48 years old. Gemma
had seen many doctors over this time but was unable to have a diagnosis confirmed.
She described her experience in relation to her diagnosis.

For several years it was just a matter of banging your head up against a wall and
“Yes it is asthma”, “No it’s not”, “Yes it is”, “We don’t know what it is” and that
didn’t help, but sort of having the diagnosis it’s severe asthma…//…it’s helped
a lot…//…as much as I didn’t want it to be severe asthma, it was a relief to
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know it was something that had been identified because up until then it was,
nobody seemed to know. Yes you have, No you don’t, yes you have, No you
don’t. We’re not sure what it is. So I suppose there was a relief to actually have
a diagnosis…//… you sort of think these days, they can put a man on the moon
but they can’t tell me what’s wrong with me
(Gemma)

Another 61 year old female (Lily) who had a recent diagnosis of severe COPD
explained how she had one experience with a GP who suggested that her symptoms
were a result of her obesity ‘I had one experience with the first doctor that just said if I
lose weight I’ll be better’. Lily had severe COPD and had recognised her symptoms
since she was 58 years old.

The frustrations described by these participants indicate that diagnosis of obstructive
airway diseases such as asthma and COPD in an older population is challenging, not
only for clinicians but from the patients perspective it is very difficult and has a negative
impact on their lives.

Upon receipt of a diagnosis a number of people felt relieved as they finally felt their
symptoms were validated and were hopeful for an improvement in disease control. As
Evie noted, once she had a diagnosis she started using medications. Knowing for Evie
helped her to manage her disease by achieving symptoms control.

Paul was 69 years old and had been diagnosed with COPD 12 months earlier. He
avoided seeking medical assessment of his symptoms for a year before he was
diagnosed. He talked about how he felt relieved with a diagnosis of COPD as he
feared he had lung cancer:
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You just put things off don’t you? I had an idea, and I thought it was the other
nasty thing [referring to lung cancer]. Because usually, the COPD is not good
but it’s better than the other…//…I don’t want COPD either, but I’d sooner
have that than the other one. It was a check up and I told her [referring to his
GP] I was short of breath, she said go and get a chest x-ray. So I went and got
one, and got the good news. As I said my wife thought it was worse…you don’t
want to get the other one do you?
(Paul)

Lily on the other hand described mixed emotions about her COPD diagnosis. She was
grateful that she did not have the symptoms at a younger age but was upset by the
chronic progressive nature of the disease and felt anger at herself because of her
previous smoking history. Lily said:

I think I would have been more angry if I’d got this years ago when I was
younger. At least I have travelled and I’ve done a few other things and that. And
I think I’m just starting, as I said, come to terms it’s not going to get better, you
know, I think possibly I thought before that I would get better, because that’s
what I was told, so now, well I was told “No I’m not, you do have emphysema”, I
think that’s when I went through the bits of the depressions and was upset and
everything else because I thought I’d always get better. Well in lots of ways, I
get angry with myself because I did smoke, but then when we were all smoking,
when we all starting smoking there wasn’t as much known about it or anything
and it was the in thing to do, and now you’re the outcast if you smoke. Before
you were the outcast if you didn’t smoke, so I’m cranky with myself over that
and I’m cranky that I’ve let myself get over weight, and there’s just a lot of
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frustration with everything with me and I think this is just the tip of the iceberg
with my life sort of thing, if you know what I mean because it just has such an
impact.
(Lily)

The absence of a diagnosis or missed diagnosis was a concern for many of the
participants. From a clinician’s perspective it is known that the diagnosis of OADs in
older people is challenging [355]. These interviews suggest that not having a diagnosis
is frustrating and challenging for the patient also and that this can have a profound
impact on the older persons’ lives. Most people were relieved when they had a
diagnosis. It allowed them to move on with their lives and to be able to manage their
disease state.

4.1.5.3 NOT BEING HEARD OR RECOGNISED
Lack of involvement in their treatment decisions and the frustrations and
disappointment associated with their health care was another important theme.
Participants often felt that their own beliefs and concerns were ignored, that their GP’s
did not have an understanding of their circumstances nor did they have an appreciation
of their expectations. Participants also thought that there was a reluctance to provide
information surrounding their diagnosis, pathology, treatment and prognosis.

Participants felt they were not listened to and referred to themselves as another
number. They believed that not being listened to or heard resulted in delays in their
diagnosis, so they were neither ‘with or without a diagnosis’, failure to try new
treatments and that their relationship with their doctor was a barrier to their ability to
manage the exacerbations of their illness.

Donny a 61 year old male with COPD describes his frustration with his health care
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consults. He felt like he was not listened to and that nothing ever happened in the
visits. He has multiple co-morbidities and believes that these additional medical
concerns seem to only distract his doctor.

My doctor keeps telling me “Oh yeah, we’ve got to do things about this and
about that, but nothing ever happens”. I went in there the other day and she
told me she wanted to check up my bladder and my pulse rate, and my
cholesterol was up and it looked like I had some disease, …//…but I walked out
of there, as though I hadn’t been there, nothing happened. My doctor…
//…just gets confused when I get in there. She starts reading the charts and
finding out what things have come back and all of a sudden she seems to get
distracted. You finish up going out and remembering the last thing she says to
you, “Do you want any prescriptions?” Nothing seems to happen after that until
the next time you go. Then you come back here to the hospital and you see a
Specialist and you know what’s going to happen before you walk in, he’s going
to say, “Come back in six months”. He doesn’t run any tests or do anything,
“Just come back in six months”.
(Donny)

When India, a 62 year old female who has suffered from bronchiectasis since
childhood, was asked if thought her experience was understood by the health care
team, she responded with;

- 141 -

I don’t think they listen to what you say. I think they treat what the normal
problem is but…//…I don’t think they understand. They do what they think is
best.

She describes how she responded to advertisements for research because she
thought she might learn more about her condition this way. Interestingly she believed
she would know more about her condition and be enabled to improve the relationship
she had with her doctor if she could speak in their language, rather than expecting the
doctor to speak in lay terms.

Maybe if I can explain everything to people and maybe I suppose I don’t think
they do understand [about me] as much as I’d like them to. Explain in their
language, if I knew what all the terms were. Not very good with words, I have
to say ten words to explain, and there’s probably one word to explain it,
probably if I talked a bit more in their lingo, I could explain myself better.

She asserts that doctors have limited time for consultations and that this impacts on
“being heard”. As she said:
‘Maybe if they had more time to listen to what I said’.
Having suffered bronchiectasis since childhood she also felt she had the personal
experience in recognising exacerbations of her symptoms and felt she could
appropriately manage these; however it was very difficult for her to get agreement with
her primary care physician. This left her feeling that her experience and ability to
manage her disease was irrelevant in the eyes of her health care provider.
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I had to really ask him and convince him that I needed antibiotics, so it’s the
only thing that really helps me. Now I’ve got a, the Specialist gave me a letter
that I give to doctors if I am sick, and he says that I need antibiotics and in that
letter, very quickly, and so that does help. But a lot of them say it’s a cold, and
your antibiotics don’t help colds and things like that. Sometimes it is a battle.
(India)

Madeline a 65 year old female with COPD talked about a number of health care
providers including the pharmacist, doctor and physiotherapy. She begins with
empathy, by acknowledging how the GP has so many patients and how she does not
expect personalised care.

I’m not his only patient and he doesn’t, as I said, I’m not his only patient, he’s got
more than [me], he can’t remember everything’s [sic] the matter with me and
everything’s [sic] the matter with everybody else and that’s, well he just can’t.

As she continues however, her empathy turns to frustration as she recalls that she
feels like a number, and describes how she seeks medical advice from allied health
professionals in preference to her general practitioner.

Well as far as I’m concerned, he’s [GP] got too many fingers in the pie and
you’re just a number to him, and I’m very close to changing my doctor. I find
that I get more help from my Physiotherapist. The Physiotherapist…//…, he’s
very good, if it wasn’t for him, I don’t know where I’d be, put it that way. He
works out my Warfarin tablets and everything else for me, where the doctor
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should do you know, he’s very good, I see him weekly that man [referring to the
physiotherapist]. He checks my blood pressures and everything else like that
weekly
(Madeline)

Ruby also describes the frustration she feels within the health care environment, she
feels that her problems do not get heard by her GP and this causes annoyance. She
would like to change her GP but feels that her options are limited due to the difficulties
associated with access to general practice surgeries as a new patient. She also
describes her desire for objective tests to confirm her symptoms and guide future
management, she feels annoyed that these tests are not performed.

He gives me nothing…//… he’s a doctor that will not test you, he won’t test
your lungs, he won’t listen to your heart, if you tell him, I don’t know I just can’t
seem to take to him. Suppose I’d be wrong talking about him.

Seeking further elaboration I asked Ruby if she thought her problems and concerns
were acknowledged or understood by her health care team.

I don’t think Dr Henry does. I don’t think so. When I, well I might be thinking
wrong…but when I went over to him and I’ve just run out of prescriptions for
things and I thought I’d like to ask him things, he’s a nice fellow, and he invites
me in and he sits you down and he gets you to sign your thing, you’ve got to sign
the Medicare…//…and he’ll say “What’s the matter”, and you try and tell him,
but he’s trying to, he’s writing out the prescriptions, I mean I write out what I
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want because I run short of it and he seems to write them out, and he no sooner
writes them out, hands them to you and you’re out the door.
(Ruby)

Ruby like others, felt her consults were more about having prescriptions filled and the
doctor meeting their own agendas than they were about meeting the needs to the
patients.

Participants thought that their medical doctors were “stubborn”; single disease focused
with a single approach to their care. Billy is a 75 year old gentleman with COPD and
ischemic heart disease. He talked about his experience in trying to manage both
conditions and the existence of different opinions among his GP and specialist.

I like me doctors, they’re really, really good, they’re the reason I’m still here, no
doubt. But I don’t like how stubborn they can be if I change medications. My
GP…//... he put me on Ventolin before Christmas he said “I’m going to give you
a Christmas present”, well Ventolin didn’t do anything for me, my new GP says
that would have beat my heart completely. He said, “Your heart condition, you
can’t have Ventolin”, he said “He was silly giving you that”.

Billy was also frustrated by the single disease approach to managing his health. He
describes how his GP does not want to ‘rock the boat’ in relation his colleague’s
treatment decisions regardless of Billy’s strong desire to optimise his respiratory
condition so that he can be more active. Like many others he also described the lack
of objective testing for his lung disease.
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Yeah…//…my heart doctors, they’re not interested in the lungs. Not interested
one bit of, I’ll bring it up and say look my lungs are the problem, not me heart. I
said to Professor Chambers. I love him he’s a terrific doctor and, but I’ve said it
to my GP and to here, “I want something to fix me lungs, get them fixed, get me
back active and I’m going to be good”. But no, they’re not interested, “We won’t
rock the boat, we’ll leave the boat”, that’s his saying, “we won’t rock the boat,
we’ll leave things as they are”. He wasn’t interested in lungs; he was only
interested in the heart. We’ve been going to that doctor what for, 14 years, but
it was time to get rid of him, I thought, because I definitely thought my lungs are
worse than my heart now.
(Billy)

Participants also described a lack of confidence or trust in the management of their
condition in reference to their health care providers. They questioned the GP’s
knowledge and skill level in terms of managing their disease. Evie questioned how
much her GP knew about managing asthma, she described how most of her disease
knowledge was gained through books she had borrowed from the library, she
highlighted the need for more patient education in GP surgeries.

I don’t know how much the general practitioners know about asthma and if they
really question you a lot. I tend to get books out of the library on asthma and I
think I even ask people you know, if the asthma will affect my bushwalking, is
there anything I should be doing and I read this book, actually I read in a book
that asthma having trouble breathing out, not breathing in and that they should
do exercises to try and breath out and at the time I thought, well gee I wish the
doctor would have told me this, because nobody else has ever told me
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this…//… Dr Kelly doesn’t actually question me as to how my asthma is going
and I had such trouble getting it diagnosed.

Evie had recently had her inhaler device technique checked and corrected as part of
participation in the characterisation research study described in Chapter 3 and felt
disgruntled that this had never been checked as part of her routine care. She also felt
that once her medications were prescribed there was no longer an opportunity to
review or change her treatment.

Yeah and when I came up here you actually checked how I was using the
ventolin, which was wrong, and how I was using the other one, which was
wrong. Yes, and I felt, gee Dr Kelly hasn’t checked that Dr Kelly hasn’t ever
asked me “How are you coping with your medication, do you think we should
change it”, and I think she just thinks that I’m looking after myself okay.

Whilst Evie had her lung function measured by the GP she believed that no one really
knew how to use the equipment and nor was she provided with any feedback in
respect to her results. She felt devalued by the lack of feedback or treatment response.

Well I guess I don’t talk to her [referring to GP] very much, I mean a lot of what
put me off, the respiratory system [referring to the spirometer]. They don’t
know how to work them and they have nurses there who don’t know how to
work them. I mean they may know now, but twice I’ve been down and they
don’t know how to work them and the doctor herself said, “I don’t know how to
do it” and when they did use it I got absolutely no feedback at all. You know
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and I was sort of waiting in the waiting room I thought well they’re going to tell
me something, and the secretary came over and said, “You can go home, we
don’t want you anymore”, and I thought well you’ve just done this test, I’m
feeling damned awful and you haven’t told me anything.
(Evie)

Evie felt that she was in no way involved in a partnership with her GP and felt devalued
by the lack of feedback or treatment response as a result of her enduring the test.

Lily and Gabrielle talked about the perception they thought their GP had of them. Lily
had been seeing the same GP for a long time and felt that familiarity may have been a
disadvantage for her when it came to her relationship with her doctor.

My own doctor I find he’s okay, but as I said he’s getting old and I think he
really should be retiring and so. Because I know if I have a problem I can get in
to see him straight away and that sort of thing, and I have been going to him for
a long time and I suppose, what’s that saying, “Familiarly”, he gets a bit blasé, a
bit lax and I sometimes feel that they do think particularly women, that you’re a
bit of a hypochondriac, you think everything’s wrong with you.
(Lily)

Gabrielle also talked about how she thought the GP perceived her. She experienced a
dichotomy in terms of how she felt perceived, sometimes thinking the GP thought there
was nothing wrong with her and at other times feeling that she was much worse than
she perceived.
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‘Not being heard or recognised’ was a major theme in this part of the study.
Participants felt their primary care physicians were time poor, single diseased focused
and uninterested in their health concerns or objectives. Some lacked confidence in
their GP and thought that their own personal concerns were irrelevant. Many
participants also expressed a desire for more objective testing and feedback regarding
the results. The experiences of the participants described here indicate that older
people with OAD desire a person centred approach to their care.

4.1.5.4 FEARS EXPECTATIONS, AND HOPES
Fears, expectation and hopes for the future was a common theme throughout the
interviews. Many people referred to their experience within the hospital clinic setting.
Here they saw other people who were worse off than themselves and they did not want
to end up this way. Whilst participants expressed fear about deteriorating, at the same
time they were optimistic that their own disease would not progress. Many had
committed to doing what they could to prevent further deterioration. That their disease
was a progressive condition was not understood by many. Their hopes for the future
were often discussed.

Ike whilst concerned about his future, he was also optimistic that if he did as his health
providers asked he would prevent further deterioration.

I know if I don’t look after myself in that respect I’m going to deteriorate further
and that’s not going to do me any good and it’s really up to me to contribute the
co-operation if I want to get, not get above it because I won’t, and I realise that,
but the simple equation is if I don’t look after myself then I’ll go down hill
further…//… I’m prepared to do whatever they tell me.
(Ike)
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Rose also feared her condition deteriorating over time. She had recently experienced
several chest infections and felt she had a temporary deterioration in her health status.
She feared the future but also felt optimistic because she had returned to her previous
best.

Oh, I felt really, really bad. In fact he [referring to her GP] said something like,
you know you’ll get a 3% lung capacity reduction per year...//… and then I
started to work that out. I think well I’ve only got 50% to begin with, I’m going
to lose 3% a year, it’s only got to go down a little bit and I can feel the difference
anyway, and I’m thinking “Oh God in ten years, I’ll be sitting in my chair
permanently”. That really bothered me for a while. I was quite down over it. I
was really down about that, it bothered me to think that it was going to proceed
at that rate, and then when it cleared, I thought “Oh I’m okay again”. I just
hope I stay like this and it doesn’t get any worse, I don’t want to be an old person
in a wheel chair with oxygen on, I don’t want that.
(Rose)

Lily who was only recently diagnosed with COPD described her fears about the future,
she also stated that she did not know what her prognosis was and initially reported that
she did not want to know.

Sitting waiting for you today, there was a couple of patients walked in, one
pulling an oxygen tank and I thought, I said to my husband, “Don’t let me get
like that”. You know, I’d hate to be like that, and I know from going to Rehab I
see them and I think, “Oh, I don’t want to be like that”. I’m fearful of having to
do the oxygen thing, I don’t really like the idea of that, I’m hoping it won’t be
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acute, I don’t know, I suppose I’ve not asked what the long term prognosis is,
whether that’s the way I’ll end up or not, I don’t know. I don’t know whether I
really want to know that at this stage.

She continued to describe how she thought she would have improved, until she was
diagnosed with ‘emphysema’, as opposed to COPD. In her mind these were different
conditions with different impacts and outcomes.

Earlier in the interview Lily stated that she didn’t know if she wanted to be informed
regarding her prognosis, she also talked about how she thought she would get better.
As the interview progressed however she spoke with despair when she verbalised the
many questions she had in terms of her future. She had only recently been diagnosed
with COPD, and it was clear from our discussion that there were unmet needs in terms
of what she knew about her condition and she was now seeking this knowledge from
me as the interviewer.

Will my breathing improve? Will the inflamed airways go down? Will I
eventually be able to or is this just going to be deterioration from now on? I
don’t know those answers. What will happen, yes? I think you need to know as
I said, sometimes I feel maybe if you know, you’re waiting for that to happen, I
don’t know.
(Lily)

These findings indicate that whilst patients have fears for the future they are also
hopeful and in some ways prepared to do more to help themselves in order to manage
their disease state better. Participants had different perceptions about their future and
different needs and desires in terms of the information they would like about their
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future. These data point to a desire for a better understanding of their condition and for
useful and meaningful information. The gaps in participants’ knowledge about their
condition and prognosis are also highlighted in these discussions

4.1.5.5 ‘TO MEDICATE OR NOT: THE UNDERUSE, ABUSE AND MISUSE’
Most of the participants talked about taking their doctor’s advice by taking their
medications as prescribed. There were, however, participants who did not adhere to
the advice of their doctor, including taking medications, exercising as prescribed or
using oral corticosteroids judiciously.

When it came to under using prescribed medications it was always related to inhaled
corticosteroid (ICS) and long acting beta agonist (LABA) combination inhalers and in
some cases long acting anti cholinergic therapy. The reasons given by participants
were that these medications did not seem to be of any benefit, and that taking puffers
were too difficult to remember and a nuisance. Some participants also clarified that it
had nothing to do with the cost of treatment.

Madeline talked openly about how she managed her medications, as she said. ‘Oh I
have got those, what do they call it, it’s a purple one, Seretide, yeah.’ When asked if
she takes this treatment she says, ‘Oh only when I’m really bad.’ I asked further, why
do you only take it when you are bad? She replied ‘Well I don’t think I’ve got a need for
it. I find that when I use my nebuliser, that’s when I use the Seretide, that’s when I use
that’.

Whilst Madeline’s doctor told her she should take the Seretide twice daily each day,
because she felt she didn’t need it, she only took Seretide when it mattered to her. I
asked Madeline if there was anything that would encourage her to use her medications
as prescribed and she said;
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Oh I don’t know, no, probably not. Probably yeah, well if I had to I suppose I
would, but it’s a bloody nuisance…//…standing there and turning it back and
puffing it and then turning it back again and then puffing it and then rinsing
your mouth out, oh, its, he gave me another one but that was no good to me that
it was a round one, it had a capsule in it [referring to Tiotropium]. Yeah, well
that was useless, that didn’t even do anything whatsoever to me that.
(Madeline)

Similarly Gabriella admits to not adhering to her medication regime indicating that it is
ineffective and too difficult to remember.

Well, I am a naughty girl because I don’t always do as I’m told. I take 400 mgs
of Symbicort every morning…//… I’m supposed to take it every night but I
don’t. Because it’s too hard to remember and I don’t need it at night. Whereas
in the morning, I live in a house that has 14 stairs, so every time, if I just go to
the bottom of the stairs of a morning without having taken it and I walk up the
stairs that reminds me because I’m short of breath. But if I take the Symbicort I
can walk up and down the stairs quite normally. I don’t tend to go down the
stairs at night and I thought, well if I can do without this, I will.

I asked if she ever considered her symptoms might improve if she adhered to a twice
daily regime, and she said:

Yes, I have because my, that’s the whole reason I’ve got asthma. Is because
when I was diagnosed at 23 with it, it was at the time when people said, “You
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shouldn’t put chemicals into your system, you shouldn’t take, you know, take as
little medication as possible for everything”, and of course, I lumped asthma in
with that. So I didn’t take medication and of course it got worse. Well now I
don’t not take it, because I can’t not take, but I take half of what they give me. I
can’t give a good explanation for that other than it’s too hard to remember to
take it at night. Obviously if the asthma was worrying me at night I’d go and
take it.
(Gabriella)

All of these participants spoke of how they did not take their combination inhaled
corticosteroids and long acting beta agonist (ICS/LABA) medication because they ‘did
not need it’. These descriptions suggest that they lacked an understanding of how
these medications work. By reporting that they take it when their symptoms are
increasing suggests an erroneous understanding of the role and action of this particular
treatment.

The previous exemplars provide some insight into why older people do not take their
medication as prescribed. In the next exemplar, Nelly shares her experience of taking
medication as prescribed and supplementing her regime with additional oral
corticosteroid (OCS) treatment because she knows that these medications energise
her. When using OCSs she feels more energetic and knows that she can complete
more activities. She therefore takes OCSs as she sees necessary. Because Nelly
engages in this practice without her GP’s knowledge, she sought my reassurance that I
would not share this information with her medical doctor. As she said:

I used to, like if I’m invited anywhere or had to go anywhere, I wouldn’t commit
myself until I woke up the next morning to see how I was. Now, I’m afraid if I
have something coming up I’ll take some Prednisone, extra ones so I can do it,
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otherwise I can’t. You know, I’ve had years of difficulty looking after myself let
alone the kids…//…Depending how sick I feel, I might start at 50 and I might
get down to 25 a day, 12½ and then I’ll just stop and I might get one or two
weeks free of them and then I just go down hill. Like you get up in the morning,
it’s difficult, like even the thought when I’m not well, of getting into the shower
and getting changed, it’s a huge effort whereas if I take them, well yesterday I
painted a cupboard out in the carport, that I had to do, I’m quite happy doing
that, I was buggered when I was finished but if I hadn’t been taking them I
couldn’t do it and I take the other puffer things that I’m supposed to take as well
but Prednisone.
(Nelly)

When I asked how she thought her health care team might view her use of prednisone.
‘I don’t tell him. I don’t tell him’ she said. ‘You’re not going to tell anyone are you?’ she
asked with concern. This exemplar shows that people conceal certain aspects of their
treatment from health care providers. Unfortunately, the extent of this type of practice is
unknown.

When participants described either under or over use of their medications, they
described how they balanced what they knew about their treatment and its effects on
their health against the negative effects and then made their own decisions based on
the weight of the two. These decisions were made without the necessary correct
knowledge of their treatments. Additionally, the patients concerns were not usually
elicited by or discussed with the prescriber or information was withheld by the
participant, limiting the ability to trial other treatments.

The aforementioned exemplars relate to the misuse of medications. Management of
people with OAD, however, also consists of the use of non pharmacotherapies such as
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exercise, self-management, mucociliary clearance techniques and smoking cessation.
In the following exemplar, Lily expresses consternation at her inability to maintain her
exercise regime. In her words, this represents battle with herself, she knows she
should do it, but lacks confidence in her ability and is frightened about what might
happen.

I know people that tell me I have to go out and walk and exercise and all this, so
some people are more understanding than others. …//…Others don’t seem to
understand why I won’t get out and walk. A lot of people don’t understand that
and I can’t understand that myself why? I get frightened but I think nothing’s
really going to happen to me, I keep giving myself this lecture; nothing’s really
going to happen to me, go out and walk. But I think, “Oh no, no, I might get too
breathless” or something you know. I think it is a confidence thing, yeah I think
it is and it’s a viscous circle. It’s a confidence thing, you need someone to go
with you, but then if someone goes with me, I’m constantly holding them up
because I can’t, they’re standing around waiting for me to get my breath and I
find that also just as bad as holding everyone up again. So I just shelve the
whole thing, I think “No, put it in the too hard basket”, and I’ve just got to, it’s a
mind set, I don’t know I have this mental block somewhere in here. I have to go
out and exercise I do have to do that. I know I have to do it, it’s just doing it.
(Lily)

These findings suggest that participants tend to titrate their treatment regime according
to how they feel, want to feel or what they want to achieve for themselves; they either
stopped their treatment because they perceived that it didn’t work or they used more
because it made them feel better. It appears that past experience, fear of side effects
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and poor knowledge of the role and effect of medication in the management of their
disease are factors leading to intentional underuse or misuse of medications
.

4.1.5.6 NEEDING TO UNDERSTAND
The purpose of these qualitative interviews was to gain insight from older people in
relation to living with respiratory disease in order to help inform the development of a
problem based model of disease management that focuses on the person and his or
her values and needs. Needing to understand depicts the participant’s desire for
greater knowledge about their disease, its treatments and prognosis. Others wanted to
be able to prevent exacerbations of their illness; they wanted to stay “healthy”. Others
asked for a “magic wand”, while some explored the idea of a cure or the possibility of a
lung transplant. All participants wished for better lungs or at least to feel better with
fewer symptoms. They expressed futility of hoping for better treatment; they did not
think there was anything further available to them.

Evie felt quite strongly about the need for more information and access to education
through her general practice surgery. She wanted specific information about the age
related effects on her health status and medication. As she said:

I’d like to know that my medication is suited to my asthma and if my asthma is
actually getting a little bit more difficult to control as I’m getting older that the
changes in medication will suit my age and suit me, …//…I look in the mirror
and I’m very round shouldered and I’ve got to push my shoulders back and was
wondering you know, is my body changing it, or because I’ve got asthma am I
leaning forward and should I be doing exercises to keep my body straight. Yeah,
what exercises should I be doing to look after my lungs because nobody’s ever
said that and yet from reading books I know that there’s one…//…I’d like to
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make sure that the medication suits me at the time and that I’m actually doing
exercises to make my lungs work as hard.
(Evie)
Rose suggested she would like her medications reviewed as she had been taking the
same treatment for some time, however she didn’t believe this would improve her
symptoms. She also expressed a need to gain a better understanding of her condition.
When asked what she hoped for in terms of treatment programme she said;

A review of my medications, because I’ve been on the same thing except for the
Spiriva for a long while…//… I don’t expect to any way improve it. I would
actually like to know, what the chronic thing is. I think I’ve got scarring in the
bronchi but I suppose I’d like a better understanding of what it is that’s
happened, you know. I always imagined it was the alveoli not working properly
so it was harder for me to breathe and the significance of that scarring and
whether that’s likely to get any worse or that kind of thing. So I’d just like to
find out I suppose to know their capacity and their ability, but what it is that’s
causing that. I would like a clearer picture of that.
(Rose)

Lily said ‘I think that you need to educate yourself to know’. She had many questions
about her illness and future which were previously described.

India expressed a desire for improved self-management; she had had a number of
experiences where she had to battle her GP to treat her bronchiectasis exacerbations
with antibiotics. She described how she had heard of and hoped for an action plan.
She said;
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I had a Chemist friend at one time and she told me I should have a prescription
all the time, at home all the time. That way when I get sick I don’t have to go to
the doctors all the time, no I think that would be well worthwhile.
(India)

Odella who also has bronchiectasis expressed a desire to reduce the number of chest
infections.

The findings from this theme suggest that these older people with OAD would like to
know more about their disease and its management. In addition, they have a strong
desire to be able to manage their condition better and as a way of maintaining their
health. These expressed needs were considered in the design of a person centred
model of management for older people with OAD.

4.1.6 DISCUSSION
The findings of the in-depth interviews with 21 older people with OAD were presented
in this chapter. The interviews were designed to explore the experiences and needs of
older people with OAD in order to inform the development of a problem based
approach to the care. From the data, six themes emerged, including ‘being with or
without a diagnosis’, ‘limits to being’, ‘not being heard or recognised’, ‘expectation,
fears and hopes’, ‘to medicate or not: the underuse, abuse and misuse’ and ‘needing to
understand’. These themes highlighted the needs, wants, fears, and concerns of older
people with OAD and the gaps in current management approaches from the patient’s
perspective. Of particular importance was the older person’s desire for an approach
that valued them, who they were and what they wanted in life. They pointed to the
need for timely diagnosis, information and better understanding and education about
their disease, how best to manage their disease, better approaches to ongoing
assessment of their disease and they wanted feedback on their disease progress.
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Some participants found it difficult and frustrating in their attempts to get a diagnosis or
have a diagnosis confirmed. They felt that the doctor often attributed their respiratory
symptoms to other aetiology such as co-morbidity including heart disease, obesity or
ageing itself. This is an interesting observation as studies demonstrate that clinicians
believe that older people delay seeking help for their symptoms as they consider their
breathlessness to be a symptom of ageing or lack of fitness [227, 363]. In a qualitative
study by Andrews et al [20] researchers interviewed health professionals to establish
their perceptions of the knowledge and understanding of older people in relation to
their asthma. These health professionals believed that older people minimise
respiratory symptoms as a natural part of ageing [20].

This observation has been substantiated in research settings. Breathlessness is a
common symptom affecting up to one third of older people [363], and often patients do
perceive this as normal. In one study evaluating older peoples’ perception about
symptoms, 69% of participants thought that breathlessness was part of the normal
process of ageing. Despite this however over half (58%) said they would seek action
either with their GP (54%) or their pharmacist (4%). Further, whilst older people
perceived breathlessness to be normal, 67% also believed it represented disease,
suggesting that older people also think that disease is associated with ageing [291]. It
has also been reported that older patients with asthma under estimate the severity of
their symptoms, attribute symptoms to other causes and dismiss symptoms entirely
[364]. The findings in these interviews present a different perspective in terms of
perception of symptoms, that is, how patients perceive the health care providers
response to their report of symptoms. These findings highlight the challenges of
diagnosis in older people that exists due to the normal ageing process [65], comorbidity [110] and confusion around the asthma/COPD overlap. These challenges
are not only faced by clinicians, but the experiences of the interview participants
indicate that diagnosis difficulties also exist for older people when they present to
primary care in an attempt to resolve symptoms.
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Objective assessments of airflow obstruction using spirometry can greatly assist in the
assessment and diagnosis of respiratory symptoms. Participants expressed a desire
for more objective testing to be performed. It is known that use and quality of
spirometry in general practice is sub optimal [365], and this is particularly so in older
populations with asthma and COPD [19] [366]. Spirometry can be difficult to perform in
older people as good learning capacity and dexterity is required to produce high quality
spirometry [367]. The poor uptake of spirometry in older people is likely to be related to
the assumption that older people experience increased cognitive and physical
impairment and are therefore less able to perform acceptable spirometry [19].
However, studies have demonstrated that spirometry can be adequately performed in
over 90% of older patients with obstructive airway disease, when appropriately trained
staff and rigorous quality control is employed [19, 368]. The findings of these
interviews support the need to improve the use of objective measurements in clinical
settings and additionally report the wishes of patients in term of performing the tests
and receiving objective feedback from health care providers.

Participants discussed their fears about the future; they wondered how they would be
in the end or they hoped their condition would not get any worse. Participants
discussed expectations about the future; this may have been fear about the way they
will end up or the idealism that they would not get any worse. These data suggest that
participants did not possess an understanding of their disease or have a clear
understanding of how their disease would progress. This is in accord with the study by
Jones et al [284], who interviewed COPD patients within their last year of life. They
found that most patients were aware of the name of their condition, however even at
this late stage of their disease; half of the participants in this study expressed a desire
for more information about their disease and their prognosis. The other half however
did not, either because they did not think that this knowledge would help them or
because they feared what the information might be [284]. Furthermore in a study
comparing quality of life and palliative care of COPD in comparison to lung cancer
patients, similar themes were reported. In that study patients were dissatisfied with the
amount of information provided to them regarding their illness, its management, and
the type of social help available. Among the COPD patients 30% reported a lack of
diagnostic information and thought that information had been given insensitively. Most
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(78%) said that they did not receive enough information regarding their prognosis or
future management from their doctors and the patients' awareness of their prognosis
was often gained through their own experiences, via emergency department
attendances or through interaction with other health care professionals such as nurses
[285]. In this present study the information needs reported by patients varied, some
participants expressed a desire to know more whilst others were afraid to ask the
questions. Similarly in the study by Gore et al whilst many patients with COPD
suggested they wanted more information regarding their illness and future
management, few wanted detailed information and implied that an accurate description
of their prognosis would be distressing [285]. Many participants in this present study
expressed optimism about the future and thought that they could prevent deterioration
by adhering to appropriate therapies, this was in accord with the results of Gore et al,
whilst most of those patients with COPD knew that they had a life threatening illness,
only 26% said or implied that they did not know whether they would die from COPD.

Educational interventions for OADs are often aimed at improving disease knowledge
and current management and avoidance of exacerbations. Patients expressed a need
for better access to this type of education and also suggested that it include age
specific information. Advanced care directives which involve discussions about
prognosis and end of life care, are recommended but are often neglected in the day to
day management of chronic disease [369]. From the patients perspective future
expectation is a common and troubling issue. The expectations of different patients are
often diverse and their expressed needs are ambiguous. A person centred approach
that facilitates a partnership between the patient and the clinician allowing the patients
fear, concerns and expectation to be elicited, discussed and where possible
intervention agreed is important. These factors have been considered in the design of
the intervention described in chapter 6 of this thesis.

These interviews provided some insight into the behaviour of older patients in terms of
adhering to prescribed treatments. Those that discussed the use of medications and
other therapies discussed their treatment adherence as either under or over use of
medication or physical activity. The health behaviour that the participants described
was around intentional non adherence [229], where the interviewees described how
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they titrated their treatment according to their perceived needs and symptoms. This is
consistent with previously published work on the health behaviours of older people and
particularly those with OADs [224] [225-227]. When participants described intentional
non adherence, they explained how they weighed the balance between their perceived
benefit or necessity of treatment against the perceived risk or concern. It is known that
non adherence is more likely to occur as the complexity and duration of the treatment
regime increases [225]. This is an important factor in this population with multiple
chronic co-morbidities and pharmaco-therapies. Goeman et al have previously
reported that older people have more concerns about the side effects associated with
corticosteroids and that side effects create an increased risk of non adherence among
this population [362], these findings support this. In a person centred approach these
concerns could be addressed prior to prescription of treatment and strategies would be
developed to reach concordance about the treatment plan. Participants discussed their
desire for this approach.

Several important descriptions about patient clinician relationships emerged from the
data. The theme ‘not being heard or recognised’ had a large impact on the participants’
experience. Leidy et al suggests that COPD patients feel disconnected from health
care providers rather than being in a collaborative relationship and that this detachment
affects their decisions about when and where to seek additional care [370]. This
present study supports this observation. Like Cicutto et al [282] the participants in this
study also described the importance of individualised treatment and the receipt of
information from a multidisciplinary team. Poor patient-clinician partnerships have
negative effects on health outcomes and by including patients in decision making
outcomes such as adherence can be improved. A recent study by Wilson and
colleagues [371] examined the effect of shared decision making (SDM) compared to
clinician decision making (CDM) among patients with asthma, using adherence to
controller therapy as the outcome. In the SDM group treatment was negotiated with
the participants who had the opportunity to summarise their treatment goals, were
provided with information about the necessary treatments for disease control and were
presented with a range of treatment options which enabled them to make a shared
decision with the clinician. This approach resulted in statistically significant
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improvements in adherence and clinically significant improvements in clinical outcomes
[371].

The findings of this present study indicate an absence of a ‘person centred’ approach
to treatment and management obstructive airway diseases, and on the contrary these
experiences of the participants suggest a clinician centred approach. Personcentredness refers to healthcare that places the person at the centre of their own care
[273]. This requires the clinician to have: an appreciation of the patients’ expectations,
beliefs and concerns; an understanding of patients’ personal circumstances; a
willingness and motivation to provide information surrounding the diagnosis, pathology,
treatment and prognosis and knowledge to inform evidence based treatment decisions
[278] [233, 279]. The findings from these interviews suggest that this is in direct
contrast to the patients’ actual experience.

These participants felt they were not listened to and not involved in their treatment
decisions. Previous research has demonstrated that older people have less preference
for individual decision making. In a study by Gibson et al an autonomy preference
questionnaire was administered to a community based sample of people with asthma.
In this study older people with asthma demonstrated less preference for autonomy in
treatment decisions compared to younger adults, but they did express preferences for
joint decision making with the doctor [167]. Schneider et al conducted a study in
general practice also using an autonomy preference questionnaire, to determine
patient preferences for shared decision making, they too found that preferences for
involvement in shared decision making declined with advancing age [372]. Little et al
examined patient preferences for person centred care in primary care, the results of
this study showed that patients had a strong preference for person centred care and
the most important domains were communication, partnership and health promotion.
However, this study also revealed that older people did not rate the need for good
communication as strongly as middle aged adults [168]. These studies suggest that
communication and shared decision making is less important to older people compared
with their younger counterparts.
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The findings from the interviews at times conflict with these published data. Whilst the
desire and capacity of older people toward person centredness and self-management
has been questioned [168, 372], the findings of these qualitative interviews suggest
otherwise. The interviews were guided by open ended questions. Participants were not
asked about their preferences for person centred care but rather were asked what their
needs were, whether they thought their problems were understood or acknowledged by
the health care team and how they thought the health care team perceived their
problems. The qualitative interviews may have facilitated the participants to speak
more freely and express themselves differently than they could have in a questionnaire
based study. Recognisably however, there may have been selection bias as the
sample size was smaller than the quantitative studies described. Additionally these
were patients with moderate disease who were already engaged in tertiary level care
not primary care or a community based sample. This data adds insight into the needs
and preferences of older people with OAD and reinforces the need for an individualised
or person centred approach to care where the patient’s preferences for communication
and management are elicited and agreed upon.

Limitations
A major strength of a mixed methods design is that it allows for a more comprehensive
and complete exploration of the research problem than a single method design [373].
In this part of the study qualitative interviews were used to help inform the base project
and methods [373]: the quantitative data set. One of the limitations of the use of mixed
methods design is that the secondary strategies, in this case the qualitative interviews,
may be “incomplete” as they are designed to “test the water, follow a hunch” [373] or to
explore possibilities for the base study. In the case of findings presented in this
chapter, they can not be generalised to the wider population by virtue of the nature of
the qualitative inquiry. The intent of this part of the study was to inform the
development of the IPBM model presented in chapter 6 in terms of what is important to
the patient. It is in this way that the qualitative design strategy was complimentary to
the mixed methods research study.
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A further limitation may be that the participants were recruited sequentially from the
larger characterisation study (Chapter 3). Despite a large sample size (n=21) for a
qualitative study there was a gender imbalance with the participants who were largely
female. It is possible that an equal gender balance may have provided different
perspectives and therefore insights into the participants’ problems, concerns and
issues with living with OAD. Furthermore, none of the participants were current
smokers as a result the experiences of people who continue to smoker may not be
reflected in these interviews.

4.1.7 CONCLUSIONS
In summary, the findings of these interviews allowed me to gain a rich understanding of
the behaviours and health care needs of older people living with OADs. The
information about the patients’ desire for patient centredness, education and selfmanagement as well as their health behaviour around adherence is important in the
provision of effective disease management and care. These important aspects have
incorporated in the design of the disease management model reported in Chapter 6.
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CHAPTER 5
PHYSICIAN – PATIENT CONCORDANCE
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5.1.1 INTRODUCTION
In the previous 2 chapters I have demonstrated that older people with obstructive
airway diseases experience multiple clinical problems and from the patients
perspective these are not always elicited or addressed by clinicians. In Chapter 3, I
also demonstrated that these clinical problems have an adverse impact on health
status. The management of COPD and asthma is multifaceted and includes not only
pharmacotherapy but exercise, smoking cessation, nutrition and self-management
education. Facilitating optimal management for optimal outcomes is challenging in
these complex conditions and requires an understanding of both the clinician’s and the
patient's perspectives of these clinical problems and their treatments [233]. In other
disease areas research has demonstrated that there may be a lack of concordance
between clinician evaluation of needs and outcomes and patients assessments of
these needs [375] [376]. This may adversely impact on adherence and ongoing
management.

The clinical problems associated with COPD and asthma relate to the
pathophysiological changes, symptoms, self-management skills, lifestyle or behavioural
choices and specific problems reported by the patient, as described in Chapter 3, but
these may not be elicited by clinicians unless probed [360]. Effective management of
these problems requires significant behaviour change from the patient to improve
outcomes. Successful adherence to these behavioural changes can lead to important
health outcome improvements. For instance, participation in an exercise programme
can improve fitness and reduce symptoms [377], smoking cessation decreases the
accelerated decline in lung function and improves mortality [378], improving nutrition
improves outcomes in those who are underweight [379] and adhering to
pharmacotherapy with appropriate inhaled corticosteroids and long-acting
bronchodilators improves symptoms, frequency of exacerbations and reduces decline
in lung function [147]. These recommendations form an important part of management
in COPD and asthma. However, achieving behaviour change can be difficult,
particularly when these changes concern treatments in health care and lifestyle matters
[231]. In Chapter 4, I reported issues from the patient’s perspective around adherence
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and concordance. Bourbeau et al propose a causal model for behavioural change.
This model suggests that in order for an intervention to be successful the patient
requires acquisition of knowledge and skills, which leads to improved self efficacy,
followed by behaviour change which results in the positive health effects [380]. Irwin et
al suggest that patients are more likely to create this behavioural change and
implement treatment advice if they perceive these recommendations as a common
sense approach to maintaining health and they have a clear appreciation of the nature
of their illness and an understanding of treatment risks and benefits [233].

Behaviour change for health care professionals or a shift from a model of disease
centred care to one of person centred care may also be necessary to improve patient
outcomes [381] [382]. As noted previously, person centred care (PCC) is an approach
that can improve the patient and clinician relationships [381] and bring about
behavioural change. PCC is a complex and multifaceted concept whereby
communication is central. This approach aims to bring about concordance between
the clinicians and patients [383] and can improve health outcomes [382]. One of the
most basic elements for PCC is agreement between the patient and clinician regarding
the patient’s needs [233]. This has been termed concordance [229].

In OADs the relative importance of the many clinical problems to either the patient or
their clinician is largely unknown; likewise the degree of agreement or concordance in
relation to the importance of these clinical problems has not been determined. I
hypothesized that there is discordance between the patient and physician in relation to
the perceived importance of clinical problems that exist in older people with OAD.

The aims of this study were to assess the patient and physician’s perceived importance
of clinical problems in OAD and to describe the level of concordance between patients
and physicians in relation to these problems.
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5.1.2 DESIGN, METHOD AND PARTICIPANTS
Older adults with stable OAD were recruited as part of a larger cross sectional study,
(Chapter 3) from the respiratory ambulatory care clinics at the John Hunter Hospital,
Newcastle, NSW, Australia. The inclusion criteria for the larger study were age 55
years or older, with demonstrated airflow obstruction defined by a forced expiratory
ratio (FER) <0.7 and FEV1<80% of predicted. People were excluded if they had a
significant active co-morbidity that would impact on the assessment or study
participation (eg. Malignancy). If potential recruits had required antibiotics or oral
corticosteroids for an acute exacerbation of their airways disease within the previous
month, or were experiencing a current acute illness, the study visits were postponed 4
weeks to when they were stable.

There were 100 participants who completed the multidimensional assessment (Chapter
3) and of these 52 (52%) participated in this problem prioritisation study. Participants
attended the research unit for 3 visits to undergo the assessments using a
multidimensional assessment (MDA) checklist (Table 3-1), the assessment included
clinical, functional, physiological and biological markers. The results of this study are
reported in Chapter 3. Following completion of the MDA each of the clinical problems
that were identified during the assessment were summarised.

Participants were then invited to attend a further visit where the problems identified in
the MDA were presented to them. The participant was then asked to rate the
importance of each problem, specifically, they was informed “The following problems
were found to affect your health” and then asked to “Please look at the list, and then tell
me how important each problem is to the management of your lung condition. Use the
scale to rate the importance of each problem. How important is [name each problem
here] to your lung health?

Prior to this visit I met with the participant’s usual care respiratory physician for a case
review. I presented the doctor with the participant’s name, medical history and the
individual’s problem list. These physicians had referred the participants to the study but
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were not involved in the study evaluations. Each participant’s problem list was scored
by the individuals treating physician only.

The physician was informed “The following problems were found to affect [your
patients name] lung health.” Please look at the list, and then tell me how important
each problem is to the management of your patient’s lung condition. Use the scale to
rate the importance of each problem. How important is [name each problem here] to
their lung health?

Problems were scored using a 5 point Likert scale rating problems as unimportant (=1),
of little importance (=2), somewhat important (=3), moderately important (=4) and very
important (=5). The problems were presented to the physicians using medical
terminology and the participants were presented with a lay person description and an
explanation was provided (Table 5-1). During the scoring the participants and
physicians (n=4) were blinded to the others responses. In order to prevent the
physicians routinely scoring the problems similarly, each problem list was presented to
the respiratory physicians in random order.

Table 5-1 Descriptions of clinical problems as presented to the physician and
participant
Physician Descriptions
Smoking
Anxiety
Depression
Mucus Hypersecretion
No written action plan

Patient Descriptions
Smoking
Higher than usual anxiety score
Higher than usual depression score
The presence of excessive mucus/phlegm
No written plan for when you get flare ups

Action plan prescribed but not
valid/used
Dysfunctional Breathing

Action plan prescribed but not valid/used

Hypoxia or Hypoxia with exercise
Airflow Obstruction
Airway Hyperresponsiveness
Obesity

Abnormal breathing pattern causing
symptoms
Low oxygen level or Low oxygen level when
exercising
Airflow Obstructed / blocked
Twitchy airways causing narrowing
Unhealthy weight range (overweight)
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Malnutrition
Non Adherence
Co Morbidities
Exercise Intolerance
Airway Inflammation
Frequent chest infections
Frequent exacerbations
Pathogen colonisation (name)
Dyspnea
Inadequate inhaler technique
Inhaler device polypharmacy

Unhealthy weight range (underweight)
Not taking treatment as prescribed
Other medical problems/diagnosis
Limitation to exercise
Swelling or inflammation in the airways
Frequent chest infections
Frequent flare up
Disease causing bacteria present in airways
Breathlessness
Not using inhaler/s correctly
Prescribed many different type inhaler
devices

Analysis
Data were analysed using STATA 9 (Stata Corporation, College Station, TX, USA)
software. Normally distributed data are expressed as mean (SD) and non parametric
data as median values (interquartile range). Analysis was performed using unpaired t
test for mean comparisons. A p value of less than 0.05 was considered statistically
significant.

Analysis was conducted on the problem importance score, problem

importance ranking (top 5 important problems), and highly important problems (scored
4 or greater).

5.1.3 RESULTS
There were 52 participants evaluated, of whom 21 (40%) were male. They were aged
55-87 years, with a mean (SD) age of 69.7 (7.6) years and, a mean (SD) FEV1 of
53.7% (19.6) of predicted (Table 5-2). There were 4 respiratory physicians who
participated in the scoring, all were male, their mean (SD) age was 59.2 (15.9) years,
and their time since graduation was 32.5 (11.9) years.
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Table 5-2 Participant Characteristics
n

52

Age in years,
Range

mean (SD)

69.7 (7.6)
55-87

Sex M|F

21|31

FEV1 % predicted, mean (SD)

53.7%(19.6)

Pack years, median (IQR)
Current|Ex|Never
Number of clinical problems, mean (SD)

33.7 (17-51)
4|28|20
11 (2.7)

HR QOL (SGRQ) mean (SD)

44.8 (19.6)

The most common problems of this cohort, identified using the MDA were airflow
obstruction (AFO) 52 (100%), airway inflammation (73%), the absence of a written
action plan 35 (67%), and equally, activity limitation and dyspnea 33 (63%), (Table 53).
Table 5-3 The most prevalent clinical problems identified by the MDA
Problem in order of prevalence

n (%)

Airflow obstruction

52 (100)

Airway Inflammation

38 (73)

Absence of a Written Action Plan (WAP)

35 (67)

Activity limitation

33 (63)

Dyspnea

33 (63)

Atopy

30 (58)

Inadequate inhaler technique

29 (56)

Obesity

26 (50)

Mucus hypersecretion

25 (48)

AHR

22 (42)

Anxiety or depression

22 (42)

Inhaler device polypharmacy

22 (42)
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Table 5-4 illustrates the 5 highest rated problems for the patient and the physician
respectively. There was satisfactory concordance between the patient and physician in
the problems rated as most important as 3 of the 5 were the same. These highest
rated concordant problems were: activity limitation, dyspnea, and airway inflammation.
These were all rated >4

Table 5-4 Concordance of problems rated as most important by both the patient
and the physician
Patient
Dyspnea
Activity Limitation
AFO
Airway Inflammation
Obesity

Mean (SD)
4.7 (0.4)
4.6 (0.6)
4.4 (0.9)
4.3 (1.1)
4.2 (1.1)

Physician
Inadequate inhaler technique
Anxiety and Depression
Airway inflammation
Activity Limitation
Dyspnea

Mean (SD)
4.5 (0.5)
4.3 (0.5)
4.3 (1.1)
4.2 (0.5)
4.2 (0.5)

The remaining problems that were rated in the participants list of the five most
important were airflow obstruction and obesity whereas, for the physician these were
inadequate inhaler technique and anxiety/depression (Table 5-4). There was
discordance in these remaining problems. Whilst inadequate inhaler technique was
rated highly important by the physician with a mean score of 4.5 (0.5), this was a less
important problem to the participant, 3.57 (1.5) (p=0.004) (Figure 5-1). Equally there
was discordance between the physician and the patient in areas that the participant
rated as highly important. AFO was scored as 4.44 (0.9) by the participant and 3.6
(0.73) by the physician (p=0.0001), similarly obesity was more important to the
participant 4.18 (1.1) than the physician 3.5 (0.76) (p=0.04) (Figure 5-1).

Understandably there are some areas of disease management in which discordance
between the participant and physician can be explained by physician training and focus
of management. Moreover other important aspects of disease management that are
important to the physician may not be directly evident to the participant, such as the
measurement of biological markers.
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Figure 5-1 Problems of high importance where discordance occurred
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There were other clinical problems where concordance was found, however these
problems were rated as less important by both the participants and the physicians,
these problems were related to self-management skills. Concordance between the
physicians’ and participants’ importance rating was seen in the absence of a written
action plan, which was scored as 3.5 (1.5) and 3.5 (0.9) by the participant and
physician respectively (p=0.74). The presence of inhaler device poly pharmacy was
similarly scored as 2.9 (1.5) and 3.5 (0.9) (p=0.10) (Figure 5-2).
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Figure 5-2 Problems of less importance where concordance was present
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Concordance of importance rating between the physicians and participant for each
problem was calculated by counting all scores ≥4 for that problem by the physician and
participant, the sum is expressed as the percent of scores ≥4. A concordance score of
100% for dyspnea means that both physician and participants rated dyspnea as
moderately or very important in each case that it was identified as a problem. A score
of 40% for atopy means that atopy was rated as moderately or very important by both
physicians and patients in 40% of cases where atopy was present (Figure 5-3). When
the data is presented in this way, dyspnea (100%), activity limitation (89%) and airway
inflammation were again all highly concordant. For most of the remaining problems the
% agreement was much less (figure 5-3).
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Figure 5-3 Concordance between patient and physician of problem importance
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5.1.4 DISCUSSION
This study has demonstrated that in OAD there are areas of significant concordance
and discordance when it comes to specific management problems. Older patients and
their physicians agree about the importance of managing activity limitation, dyspnea
and airway inflammation. However, other areas of management rated by either the
physician or the patient as important had little concordance. Self-management skills
were rated as less important by the patients and the physicians. This together with the
discordance in perceived importance of problems such as obesity, airflow obstruction,
inadequate technique, and anxiety and or depression may hinder successful
management of these problems.

The problems of activity limitation, dyspnea and airway inflammation received the
highest rating by both the participants and the physicians. In Chapter 3, participants
were asked for qualitative responses about their biggest problem resulting from their
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breathing condition and activity limitation and dyspnea were also the most frequently
described problems. These problems have major impacts on outcomes such as
HRQOL, lung function [190], morbidity and prognosis [137, 384]. Dyspnea and
physical limitation are known to be both disabling and important to patients [385] [288].
This study presents reassuring data suggesting that concordance does exists between
physicians and patients in these important life limiting impacts. Further, knowledge that
dyspnea and activity limitation are important to patients [288, 385] and that the
associated poor health outcomes are important factor to clinicians managing patients,
[137, 190, 384] suggests that these results have external validity when examining the
importance and concordance of these problems.

Concordance was also seen in some areas of self-management, namely the use of
written action plans and the existence of inhaler device poly pharmacy. However,
whilst participants and physicians had concordant scores, these self-management skills
were viewed as less important. Written action plans (WAP) are included in national
and international clinical practice guidelines for asthma and COPD [3] [36] [197] and
are well supported by evidence in asthma [30], while in COPD a Cochrane review has
concluded that action plans aid people in recognising and reacting appropriately to an
exacerbation of their symptoms via the self-initiation of antibiotics or steroids but effects
on health outcomes have not been demonstrated [206]. Whilst the recommendations
and evidence may exist, the uptake of written asthma actions plans has been poor
[210]. This may be because physicians and general practitioners don’t value the
importance of the use of action plans in clinical practice and this may be transferred to
reflect the opinions of patients.

The data from the present study support this conclusion; and may explain the poor
uptake of WAPs. Prescription of WAPs requires communication, partnership and
exploration of the patient’s beliefs [386], or person centred communication, however,
physicians report a lack of training in this style of communication and care [233]. This
may contribute to the lower priority given to WAPs in this present study. The known
poor use of WAPs by both patients and physicians again provides some support to the
external validity of these results about their concordant low priority. This combined with
the reported preferences of older adults for less autonomy in shared decision making
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[167] [168] may explain why participants viewed action plans as less important. It is
likely that improving both physician and patient perception of the importance of written
action plans may improve both prescription and uptake and effect of WAPs in
exacerbations of OAD in older people.

Inhaler device polypharmacy was the other area of self-management where there was
concordance between the patient and the physician, however again, with less
importance attributed to this problem. In an asthma population it has been
demonstrated that patients become less proficient in the use of their inhaler devices as
the number of prescribed devices increases and this may lead to poor disease
management [222]. Despite this and the existence of inhaler device polypharmacy in
almost half of the participants, this was rated as a problem of less importance to the
participants and the physicians alike. This may reflect the multidimensional clinical
condition of OAD where inhaler device polypharmacy may be expected, particularly
with the addition of certain medications such a long-acting antimuscarinic antagonists
available only in one device.

This study also has demonstrated that patient/physician discordance clearly exist in the
importance of some clinical problems associated with OADs in older people. Obesity,
airflow obstruction, ability to use inhalers correctly and anxiety/depression were areas
where discordance was found. This discordance, and the aforementioned lower
priority of some areas of disease management over others, may have a negative effect
on treatment adherence and overall outcome. It is well known that adherence in
asthma and COPD is poor and particularly so in older people [224-227]. This may well
relate to non intentional non adherence which results from poor knowledge, an
erroneous understanding regarding the nature or consequence of the problem, the
prescribed therapy and the potential benefit of treatment or poor recall of the
prescription. Or it could relate to intentional non adherence where the patient weighs
up the benefits and risk and makes a decision based on the balance, as described by
the participants Chapter 4. Improving the patient physician communication and
agreement of the importance of these discordant problems may improve behaviour and
attitudes towards these areas of disease management.
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The participants in this study viewed some areas of disease management such as
obesity and airflow obstruction as more important than their physicians. In a disease
centred model where the physician's agenda is addressed, [359] the problems that are
important to the patient may not be elicited, acknowledged or addressed [360]. In a
patient-centred model, both physicians and patient agendas are addressed and any
conflict or discordance between them is dealt with by negotiation. This data suggests
that there is a need to improve person centredness by negotiating the problems and
treatment to reach better concordance. Identifying problems and the patients concerns,
eliciting patient agendas, addressing the importance of problems and treatment goals
as seen by both patients and physicians followed by action planning, may improve
adherence and care in OAD. Jones et al [324] have recently validated a brief simple
patient centred assessment tool to assess the impact of COPD on patients’ lives, this
may be one way of improving communication and negotiating concordance among
patients and clinicians.

Limitations
There were several limitations to this sub study. Firstly, with only 4 respiratory
physicians the importance of scores for the specific problems can not be generalised. I
suggest that these findings need to be replicated in a wider group of physicians from a
variety of clinical settings, particularly in primary and tertiary care.

In a person centred approach to care the individuals problems are taken into
consideration, and the approach I am recommending is to establish each individual’s
problems and then engage in a partnership approach to determine the importance and
plan management. I argue that current knowledge relating to dyspnea, activity and
self-management adds support to the validity of some of these findings. Conversely I
acknowledge that some of the findings may be centre specific. For example, in this
study, airway inflammation was viewed as highly important by the physicians and the
patients. Our centre is one in which markers of airway inflammation are accessible and
commonly used. The importance of this problem in centres where access to these
tests is limited may reveal different results. Nevertheless, despite the small number of
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physicians, this discordance exists as it does in other diseases [375, 376], and
interpretation of the finding based on this limitation should not discourage the need to
discuss clinical problems with patients or assess their perception of importance
compared to our own.

The use of a 5 point Likert scale for scoring importance had some limitation as it did not
allow for a broad range of difference between scores, and this limited my ability to
analyse the data using interrater statistics.

5.1.5 CONCLUSIONS
In this study I presented patients and physicians with a list of clinical problems
identified during a multidimensional assessment. Areas of discordance were found and
some problems such as self-management skills were given a lower priority by both the
patient and the physician. Further investigations are required to both examine the
reproducibility of these results in a larger group of physicians and patients, and to
establish ways of improving patient/clinician concordance. A model where problems
are presented, discussed and agreement regarding importance reached through
negotiation and education may improve outcomes for people with OAD. This approach
has been tested in the next chapter.
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CHAPTER 6
INTEGRATED PROBLEM BASED MANAGEMENT (IPBM) ~ A PILOT
STUDY
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6.1.1 INTRODUCTION
There is a clear need to develop a problem-solving approach to the management of
obstructive airway disease in older people that is not limited by medical diagnosis, but
is person-centred, evidence-based, and effective. There is a need for this approach
firstly, because there is a great deal of overlap in diagnostic features of asthma and
COPD in older people, secondly because older people have problems associated with
airway disease that are not addressed with diagnosis-based treatment plans, and
thirdly, because co-morbid conditions are common in older people and need to be
considered as part of the management plan. I propose that a person-centred problem
based approach will address these issues and promote greater treatment efficacy,
participant satisfaction, and improved quality of life.

One of the objectives of the research presented in the previous chapters of this thesis
was to gather data to inform the design of the intervention for a pilot study that tests a
novel model of disease management. Based on the results of the studies reported in
the previous chapters I have developed a model which identifies problems and
provides both evidence based and novel interventions for older people with obstructive
airway diseases. The components of the model aim to address evidence based
practice, person centred care, multi component and multidisciplinary care. I have
termed this approach to treating older people with OAD Integrated Problem Based
Management (IPBM).

In chapter 3 the most frequent clinical problems were identified using a
multidimensional assessment. From this assessment I found the most common
problems of older people with OAD were: airways hyperresponsiveness; airway
inflammation; activity limitation, systemic inflammation, dyspnea, hypoxemia during
exercise, obesity and poor self-management skills. The treatment interventions
included in the IPBM model have been chosen based on the findings of this research.
Another finding of this study that was important in the design of the IPBM model was
that many problems exist regardless of the OAD diagnosis and in older people the
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problems are similar irrespective of diagnosis. Importantly a multidimensional
assessment could be effectively used across OAD diagnosis groups. Chapter 5
identified a lack of concordance between patients and physicians about the importance
of many of these problems. With this knowledge a self-management treatment
intervention was designed with the aim of establishing concordant patient and clinician
agendas and improving partnerships between respective parties. Finally the qualitative
interviews presented in Chapter 4 provided insight from the patient’s perspective.
Perhaps the most important insights gained from the participants that were used to
inform the design of the pilot were the patients’ desire to be better informed regarding
their illness and the effects of ageing on their disease. Moreover their need to be
included as partners in the management of their health including the desire for more
objective testing and feedback regarding the results was also considered in the
development of the model. The knowledge gained in these chapters was used to
design a model of IPBM.

The aim of the pilot study reported in this chapter was to test this novel model of airway
disease management in older people using IPBM. I hypothesized that in patients with
OAD who are over the age of 55 years, a model of Integrated Problem Based
Management would improve health related quality of life by an additional 4 unit
increase in the minimal clinically important difference (MCID) of the SGRQ compared
to usual care.

6.1.2 STUDY DESIGN, METHOD AND PARTICIPANTS
A pilot controlled clinical trial incorporating two parallel treatment arms was conducted
in older adults with an obstructive airway disease. Participants were allocated to either
the IPBM intervention group (IG) or usual care (UC) for 12 weeks. Participants in both
arms attended an initial visit and 3 month follow visit. Additionally the IG attended
study visits based on the number of interventions required. The primary outcome for
the study was health related quality of life measured by the Saint George Respiratory
Questionnaire (SGRQ) at baseline and 3 months.
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Older adults with stable OAD were recruited from local private respiratory physicians
and from respiratory ambulatory care clinics at the John Hunter Hospital, Newcastle,
NSW, Australia. Participants were under the care of a respiratory physician and were
recruited to the study by the physicians and research staff after the clinicians applied
the inclusion and exclusion criteria. At the time of recruitment, patients were actively
participating in tertiary level care and were recruited at the time of pulmonary
rehabilitation referral.

The inclusion criteria were airflow obstruction defined by a pre bronchodilator forced
expiratory ratio (FER) < 0.7 and Forced Expiratory Volume in 1 second (FEV1) <80% of
predicted, and age ≥55 years. All participants must have had a prior diagnosis of an
obstructive airway disease, either: asthma, COPD, or an overlapping pattern. Study
visits were postponed for at least 4 weeks if participants required antibiotics or oral
corticosteroids for an acute exacerbation of their airway disease within the previous 4
weeks, or if they were experiencing a current acute illness. Participants were excluded
if they had a malignancy or a significant co-morbidity that the study visits and
interventions may have impacted on or if they had a poor prognosis with an anticipated
life expectancy of less than 3 months. Participants must have been able to attend the
visits and have satisfactory written and verbal English language skills.

Treatment Allocation
Treatment allocation was based on place of residence using pre-determined criteria
generated from the postcode of participants’ residential address. Participants who
consented to the study and lived outside (i.e. postcode of residential address was
outside the John Hunter Hospital (JHH) catchment) the JHH Pulmonary Rehabilitation
catchment area were allocated to the usual care group. The consenting participants
residing in the JHH catchment area were allocated to the intervention group. Allocation
to UC or IG was independent of the physician, the patient and the research staff.
Physicians from the 3 public hospitals within the Greater Newcastle Cluster of the
health service referred patients to the study and the physicians at John Hunter referred
patients to the pulmonary rehabilitation programme within John Hunter and all of the
community based programmes.
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All participants underwent a baseline multidimensional assessment (MDA) of biological,
functional, clinical and behavioural measures. Following the MDA the IG received
individualised management and the UC group received physician management and
pulmonary rehabilitation.

Multidimensional Assessment (MDA)
An MDA (Table 6-1) was conducted on all participants, this was based on the MDA that
was developed and tested in Chapter 3 of this thesis. Additional measures included a
broader range of assessment measures for depression that were specific to an older
population, a screening tool for sleep disorders, and the introduction of DEXA scanning
to assess bone mineral content and body composition. A description of all the
measures used as part of the MDA can be found in Chapter 2.

The MDA was used to design the IPBM intervention for the IG, but the results of the
MDA were blinded to the participants and their physician in the usual care group.

As in chapter 3 airflow obstruction was defined as a pre bronchodilator FEV1 < 80%
predicted [353] and an FER <0.7. Again the rationale for this choice was to enable
recruitment of older people with both reversible and irreversible AFO and to avoid the
exclusion of older people with asthma. As previously mentioned recent studies have
criticised defining criteria of a fixed FER <0.7 suggesting that this will lead to over
diagnosis of COPD in older populations. The most recent ATS/ERS statement for lung
function interpretation [21] has proposed alternate criteria to diagnose airflow limitation
and suggests the use of the FER lower limit of normal (LLN) for defining airflow
obstruction [21]. In this study I have retained the current guideline based definition for
defining airflow obstruction; that is the combined criteria of reduced FER and FEV1 as
stated. The use of this composite criterion minimises the risk of over diagnosis in older
people.
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Table 6-1 Multidimensional Assessment used in IPBM
Component

Assessment tool

Guiding principle for identification

Pathogen Colonisation

Airway Components
6 minute walk test
A distance of less than 350 metres [333]
Spirometry
FEV1/FVC ratio <70%, and FEV1<80% pred
Induced sputum cell counts
Neutrophils >61%; [86] Eosinophils>3%;
Paucigranulocytic = Neutrophils <61% and
Eosinophils<3%, Mixed = Neutrophils >61% &
Eosinophils>3%
Number of times in the last 12
≥ 2 antibiotic courses in 12 months for lower
months a course of antibiotics
respiratory tract infections
for an exacerbation of chest
disease required
Sputum culture
Presence of a recognised bacterial pathogen

Mucus hypersecretion

Questionnaire [313]

Exercise intolerance
Airflow obstruction
Airway inflammation

Frequent chest
infection

Oxygen desaturation
Assessment tools

A volume ≥ 25mls of mucus produced daily for the
last week in the absence of an infection
Resting and exertional SpO2
SpO2 < 90% either at rest or during 6MW test
Co-morbidity
Medical history and Charlson
Defined as all medical conditions other than an
Index [312]
OAD, that are current and significant.

Anaemia

Full blood count: haemoglobin

Haemoglobin <120g/L Female or <140g/L Male

Anxiety
Depression

Hospital Anxiety and
Depression Scale (HADS)[304]
Geriatric Depression Scale -15
[310]
BASDEC [306]
NT- pro BNP, CXR
Nijmegen questionnaire [351]
Hs-CRP
Epworth Sleepiness Scale [322]

Anxiety domain score ≥8 or Depression domain
score ≥ 8
Score >5 suggests depression
Score >7 suggests depression
>1000fmol/ml
Total score ≥23
>3mg/L
Score >8 suggests need for further investigation

Cardiac dysfunction
Dysfunctional breathing
Systemic inflammation
Obstructive Sleep
Apnoea
Exacerbation
management
Inhaler device
polypharmacy
Inhaler device
technique
Non Adherence
Smoking
Malnutrition
Overweight
Obesity
Sarcopenia
Activity limitation

Self-management Skills
Patient does not possess a WAP or does not use
the prescribed plan during exacerbations
Medication review
Prescription of ≥ 3 different inhaler devices
Self report

Direct observation and
Technique rated as inadequate
standardized assessment [2]
Self-report by a series of openReported use of <80% of prescribed treatment
ended questions
Risk Factors
Self report and exhaled carbon
Admit to smoking and exhaled CO ≥10ppm or
monoxide
deny smoking and show exhaled carbon
monoxide ≥10ppm
BMI (Weight (kg)/Height2
BMI <20kg/m2
BMI between 27 & 30 kg/m2
BMI >30kg/m2
DEXA
Appendicular skeletal muscle mass index <
5.45kg/m2 (female) and 7.26 kg/m2 (males)
Self report
Defined as self reported impairment due to an
inability to achieve personal activity goals

- 187 -

Usual Care (UC)
Usual care involved guideline based management using the GOLD recommendations
[36] and included medical assessment and ongoing management by a respiratory
physician and referral to a pulmonary rehabilitation programme in a community based
setting. The participant’s usual specialist physician conducted the medical assessment
including: a review of co-morbidities, an assessment of lung function by spirometry and
oxygenation by pulse oximetry, and provided a diagnosis. The treating physician then
scheduled follow up appointments as they deemed appropriate and arranged a referral
to a community based pulmonary rehabilitation programme. The community
pulmonary rehabilitation programme was of similar design to the intervention group
pulmonary rehabilitation programme. It included a baseline assessment by a
pulmonary nurse which involved a 6 minute walk test, spirometry, assessment of SpO2,
a social assessment, assessment of smoking status and brief advice, screening for
anxiety and depression and a medication and skills assessment. This was followed by
an 8 week multidisciplinary education and supervised exercise programme with
prescription of a home exercise programme. The education sessions included in the
programme are presented in Table 6-2.

Table 6-2 Pulmonary Rehabilitation Education Sessions
Session Content
Week 1

An introduction to disease and its management

Week 2

Pharmacotherapy - including assessment and instruction of inhaler
techniques

Week 3

Exacerbation and self-management session

Week 4

The importance of exercise, home programmes and bronchial hygiene

Week 5

Nutritional management

Week 6

Energy conservation

Week 7

Management of panic and anxiety

Week 8

Social support and interaction

Participants attended twice weekly for 2 hours of exercise each visit, education was
provided once per week for 1 hour. The exercises involved upper and lower limb
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endurance and strength training with a warm up and cool down period. During the
exercise classes participants were given individualised home exercise programmes by
the supervising physiotherapist. Brief smoking cessation advice was also provided to
those that continued to smoke. Participants in the usual care community programme
had access to a multidisciplinary team for individual referral if the programme manager
considered a referral necessary. The multidisciplinary team included a physiotherapist,
psychologist, dietitian, social worker, occupational therapist and specialist nurse.

The pulmonary rehabilitation referrals and appointments were managed by the
community health staff. Study personnel were not involved in the facilitation or conduct
of the pulmonary rehabilitation programme for the usual care group.

Intervention Group (IG)
The IG received the IPBM which consisted of a multidimensional assessment followed
by individualised management. All participants underwent the baseline MDA, and the
results of the MDA were summarised. Next, a personalised care plan was developed
[by the study physician and study co-ordinator] and agreed upon between the clinicians
and the participants, the plan included the tailored interventions suggested for each of
the identified problems. The interventions were then delivered over several
individualised visits between 30 - 60 minutes in duration within a 12 week period. The
required number of visits was determined by the number of standardised interventions
required. The number of visits required for each intervention is presented in Table 6-3,
and several interventions occurred within any individual visit.
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Table 6-3 The predefined number of visits required to address the clinical
management problems
Interventions

Number of visits required

1

2

3

4

IPBM Care Plan









Smoking Cessation









Management of Anxiety









Management of Depression









Muco-ciliary Clearance (MCC); physical techniques









Pharmacotherapy









Self-management Education









Breath Retraining









Oxygen assessment and prescription









Dietician review and supplements/replacements









Management Sarcopenia









Pharmacotherapy – Airway Inflammation









Pharmacotherapy – Systemic Inflammation









Pharmacotherapy – Anaemia









Management of Cardiac Dysfunction









PRP over 8 weeks and home programme over 12 weeks 

Participation in a pulmonary rehabilitation programme occurred concurrently. The
education sessions were the same as the usual care group and the participants also
received support regarding smoking cessation and home exercise. These participants
also attended two sessions per week involving 2 hours of exercise each session and
one hour of education per week. Once the pulmonary rehabilitation programme began
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the remaining individualised visits were scheduled to take place on the same day as
class attendances.

The tailored interventions were standardised according to best available evidence and
included:
 Care planning activity
 Optimal medical management including tailored pharmacotherapy
o

according to systemic inflammation and eosinophilic or neutrophilic
airway inflammation and an individualised exacerbation plan based on
these biomarkers

 Management of mucus hypersecretion including sputum clearance techniques
and pharmacotherapy
 Intensive individualised smoking cessation counselling and pharmacotherapy
 Management of anxiety and depression including pharmacotherapy and
cognitive behavioural therapy
 Exacerbation management
 Management of dysfunctional breathing
 Correction of nutritional and metabolic disorders
 Implementation of domiciliary oxygen therapy and treatment of sleep disordered
breathing
 Self-management education and support
o

correction of adherence

o

written action plans

o

inhaler technique skills

 Management of airflow obstruction
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 Management of co-morbidities
 Exercise training
 Treatment of infection, management of dyspnea, symptoms and patient
identified problems

6.1.2.1 INTERVENTIONS - DETAILED DESCRIPTION AND SUPPORTING EVIDENCE
All of the IG participated in the care planning exercise, self-management education and
pulmonary rehabilitation. Additional interventions were tailored to the identified
problems. This section describes the interventions, how they were delivered, their
rationale, and their supporting evidence. It represents the Integrated Problem Based
Management programme that has been developed in this thesis for the management of
older adults with obstructive airway disease. The development of this programme is a
significant achievement of the thesis.

6.1.2.1.1 Care planning exercise
In Chapter 5 I assessed the patient and physician's perceived importance of clinical
problems associated with OAD. The results indicated that patients and their physicians
agree about the importance of managing only a small number of problems, namely
activity limitation, dyspnea and airway inflammation. Most other areas of OAD
management had little concordance. Self-management skills were not rated as
important by the patient and this may hinder successful management.

In Chapter 4 of this thesis participants reported a desire to be better informed about
their disease and its management and to have better objective feedback regarding the
tests they underwent. The care planning exercise aimed to provide the participant with
information about the cause and effects of each clinical problem and relate the
clinician’s treatment goals to the patient’s using a person centred care plan and selfmanagement exercise designed to increase concordance among patients and
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clinicians. It also provided the opportunity for the participants to receive objective
feedback and learn more about the impact of the results on their disease.

Following completion of the MDA the results were summarised and each case
presented and discussed with the study co-ordinator and study physician. The
interventions were defined and the physician rated the importance of each of the
clinical problems identified. The patient was then invited to attend the first intervention
visit. During this visit the same problem list was presented to the participant in lay
language using the problem list and importance scale. The patient was also asked to
rate the importance of each problem using a 5 point Likert scale; establishing both the
clinician’s and participant’s agendas (Appendix CRF Chapter 6). The goals and
importance rating of the clinical team were then discussed with the patient.

6.1.2.1.2 Individualised Self-management education
Participants then underwent a self-management education (SME) intervention. During
this session further detail was provided about each problem, including the effect of the
problem and how the planned treatment interventions may lead to improvement of the
problem. The care plan was then discussed with the participant and agreement about
the interventions was reached.

The evidence supporting self-management education in asthma and COPD has been
described in Chapter 1 and is considered an integral component of management for
both of the OADs [30, 387].

Several self-management skills were assessed including inhaler device technique
using a standardised assessment sheet [2], the presence of a written self-management
plan by direct questioning, and adherence.
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For this intervention all IG participants received information about the
pathophysiological changes related to their airway disease and co-morbidities, for
example: airway inflammation, mucus hypersecretion, airway hyperresponsiveness,
and sleep apnoea. They were also provided with information about the management of
these problems, potential side effects of treatment and any concerns were elicited and
discussed. Participants were guided in appropriate symptom recognition and were
engaged in behavioural change strategies to improve their management. Inhaler
device skills were assessed, reviewed and corrected; in assessing inhaler technique
and device selection consideration was given to the participant’s peak inspiratory flow,
manual dexterity, cognition and their ability to co-ordinate simultaneous inhaler
actuation and inspiration. Where possible the number of devices was reduced.

In addition to this participants were given an individualized written action plan with
instruction for the management of exacerbations. The written action plan (page- 329 -)
included instructions for maintenance, early exacerbation and crisis management. The
medications were prescribed to address underlying problems and included oral
corticosteroids; inhaled corticosteroids /long acting beta agonist; or antibiotics for
purulent bronchitis or chronic bacterial colonisation. Participants colonised with a gram
negative bacteria received a WAP which included antibiotics prescribed based on
sputum anti-microbial sensitivity testing (Table 6-4).

Table 6-4 Algorithm for antibiotic prescription on the written action plan
Microbiology

Treatment

Pseudomonas Aeruginosa (PsA)

Nebulised Tobramycin 160mg bd & oral
Ciprofloxacin 500mg for 14 days bd
Amoxicillin and Clavulanate Acid
500/125mg bd 14 days, oral

No PsA

If an allergy to penicillin exists doxycycline
100 mg daily for 14 days was used
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Adherence was assessed and strategies to improve adherence were implemented. The
strategies used for assessing adherence included the use of open ended nonjudgmental questions and the Brooks adherence questionnaire [316].

Strategies used to improve adherence were:
 Minimising the number of medications
 Minimising the frequency of doses
 Minimising the number of inhaled devices
 Tailoring treatments to patients lifestyles and acceptance
 Provision of education regarding the role of their medication and personalising
the effect of treatment on the objective findings of lung function and airway
inflammation
 Discussion about the potential side effects of treatment and ways to minimize
side effects at the time of prescription
 The provision of written plans in a language and text that could be understood

6.1.2.1.3 Tailored Pulmonary Rehabilitation
The evidence supporting pulmonary rehabilitation has been summarised in Chapter 1.
There is high level evidence that indicate that pulmonary rehabilitation improves
exercise capacity, symptoms, and quality of life and there is emerging evidence to
suggest that it also reduces healthcare utilisation [54] [56].

Participants attended a pulmonary rehabilitation programme involving 8 weeks of
exercise and education. They participated in 14 exercise sessions and 8 education
sessions as described in the usual care description. The exercise component was
designed to improve conditioning and exercise tolerance, strength and self confidence
and efficacy.
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6.1.2.1.4 Breathing Strategies
Dysfunctional breathing and hyperventilation syndrome are recognised as common
problems in airway diseases [388]. The Nijmegen questionnaire [315] is a validated
simple 16 item self-administered screening tool used to assess the presence of
dysfunctional breathing. All participants completed this questionnaire.

In COPD, studies have demonstrated that techniques such as pursed lip and controlled
breathing are effective at reducing dyspnea and improving physical function [389, 390].
A recent RCT conducted in asthma participants compared two different types of
breathing techniques taught via video, and the intervention resulted in a reduction in
SABA and ICS therapy in both groups [391].

For the intervention, breathing techniques were taught following administration of the
Nijmegen questionnaire [314] and an assessment of the participants breathing pattern.
These included pursed lip breathing, active expiration, diaphragmatic breathing,
adapting specific body positions, and coordinating paced breathing with activities.
These techniques aimed to improve regional ventilation, gas exchange, respiratory
muscle function, dyspnea, exercise tolerance, reduction of tidal volume and rate of
breathing [390] [391]. Techniques were reassessed and reinforced throughout the
intervention period.

The following interventions were delivered only in the presence of the described clinical
problems.

6.1.2.1.5 Pharmacotherapy tailored to airway inflammation
The data from chapter 3 indicated that airway inflammation is common in older people
with OAD and the airway inflammation subtype is not related to diagnosis. In this study
airway inflammation was assessed using induced sputum [326] and the cell counts
were used to guide treatment decisions. A treatment algorithm was developed and is
presented in Table 6-5.
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Table 6-5 Inflammation based Algorithm
Inflammatory sub
type
Eosinophilic (>3%)

Diagnosed by

Treatment

Induced Sputum

ICS 500mcg bd and prednisolone 37.5 mg

Neutrophilic (>61%)

Induced Sputum

Azithromycin 250mg daily for 3 months

Systemic (>3mg/mL)

Serum hs-CRP

Simvastatin 20mg nocte for 3 months

If systemic inflammation and neutrophilic airway inflammation were present the following
algorithm was used to avoid co-administration of statins and macrolides
Systemic (>3mg/ml) + Serum hs-CRP
Simvastatin 20mg nocte for 3 months and
neutrophilic (>61%)
and induced
doxycycline 100mg for 3 months
sputum

Treatments that target airway inflammation are described as follows:
Macrolide Antibiotics for the treatment of neutrophilic bronchitis
Macrolide antibiotics are a well characterised family of antimicrobials which are active
against gram positive and gram negative bacteria and modulate production of bacterial
virulence factors and toxins [392]. Macrolides are now however being investigated and
used as immunomodulatory or anti inflammatory agents in the treatment of chronic
inflammatory airway diseases such asthma, COPD, Cystic Fibrosis and Diffuse
Panbronchiolitis (DPB) [393, 394] [395-398]. These antibiotics have a broad spectrum
of action which includes the regulation of leukocyte function and the production of
inflammatory mediators, the resolution of inflammation and the control of mucus
hypersecretion [399].

COPD is typically associated with an airway neutrophilia, and eosinophils may or may
not play a role [86, 400]. Asthma whilst typically characterised as an eosinophilic
inflammatory phenotype is now recognized for its heterogeneity in terms of airway
inflammation, particularly in an older population [86, 401, 402]. Anti inflammatory
treatments for COPD and Asthma such as inhaled corticosteroids and add on therapies
such as anti IgE treatments and oral corticosteroids typically target eosinophilic
inflammation and have little efficacy when used to treat airway neutrophilia [403, 404] .
Airway neutrophil cell counts correlate significantly with the degree of airflow
obstruction and the rate of FEV1 decline [405] and it is therefore important to tailor
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treatment to reduce this inflammation. Macrolide antibiotics improve quality of life and
reduce exacerbations in neutrophil mediator diseases such as CF, bronchiectasis, DPB
and Asthma; in COPD a RCT demonstrated significant reductions in acute
exacerbations in the group treated with macrolides compared to the placebo group
[406]. Prescription of macrolide antibiotics was guided using the cell counts from
induced sputum. Participants with a sputum neutrophil count greater than 61% were
treated with Azithromycin 250mg daily for three months. As co administration of
macrolides and statins are contraindicated because of potential cardiac arrhythmias
(long QT interval), participants who had both neutrophilic bronchitis and systemic
inflammation were treated with doxycycline in place of azithromycin.

Corticosteroid therapy for eosinophilic bronchitis
Whilst COPD is typically a neutrophil predominant inflammatory response, eosinophils
can play a role [86, 407] particularly in severe exacerbations [400]. As mentioned
asthma has traditionally been associated with eosinophilic airway inflammation which
responds well to inhaled and oral corticosteroids [408]. Several recent studies have
been performed in both asthma and COPD using sputum eosinophil counts to
determine corticosteroid treatment. Three studies (summarised in Petsky et al [409])
were performed in adult asthma where an algorithm based on sputum cell counts was
used to determine adjustment of treatment. When compared to guideline based
management, these studies had a statistically and clinically significant effect in
reducing asthma exacerbations [410, 411] [409, 412]. A similar study was conducted
in COPD participants and similarly showed that a management strategy aimed at
minimising eosinophilic airway inflammation was associated with a reduction in severe
exacerbations of COPD [413]. In my study the treatment algorithm published by Siva
et al [413] was used to guide any changes to the maintenance ICS dose (Table 6-6).
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Table 6-6 Algorithm for the treatment of eosinophilic bronchitis. (Adapted from
[88])
Treatment Algorithm
Sputum Eosinophils
1-3%
>3%
Improved
Decrease Bronchodilator
Decrease Bronchodilator
No change in anti-inflammatory
Increase anti-inflammatory
No Change
No change in bronchodilator
No change in bronchodilator
No change in anti-inflammatory
Increase anti-inflammatory
Worse
Increase bronchodilator
Increase bronchodilator
No change in anti-inflammatory
Increase anti-inflammatory
Hierarchy if needing bronchodilator and anti-inflammatory treatment
Symptoms

Bronchodilator
No treatment
SABA, prn
Regular SA anti cholinergic
LA anti cholinergic
Theophylline
Nebuliser trial

Anti inflammatory
No treatment
ICS < 400mcg
ICS < 800mcg
ICS < 2000mcg
Prednisolone 37.5 mg daily

ICS doses are beclomethasone equivalents

Systemic Inflammation
There is evidence that persistent low grade systemic inflammation exists in COPD and
asthma, and that this inflammation may contribute to the development of ischemic
heart disease and other metabolic disorders which commonly co-exist with COPD and
asthma [43, 103]. In chapter 3 I identified that older patients with OAD have higher
levels of several circulating inflammatory markers irrespective of diagnosis. C-reactive
protein (CRP) is an acute phase protein synthesized and secreted primarily by
hepatocytes in response to tissue damage or inflammation [414] and is regulated by
interleukin-6 (IL-6), interleukin-1 (IL-1), and tumor necrosis factor-alpha (TNFá) [415].

HMG-COA reductase inhibitors (Statins) have been successfully used in cardiovascular
disease to reduce circulating CRP [416, 417] , and more recently have been used in
COPD [418]. I measured CRP in serum and systemic inflammation as detected by an
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elevated CRP >3mg/mL. In the absence of any contraindications, these participants
were treated with statins. The contraindications include: Active hepatic disease and
unexplained/ persistent elevated LFTs. Statins were also not used in those participants
using the following concomitant medications: Digoxin; combination oral contraception
(norethindrone + ethinyloestradiol); antacids; fibric acid derivatives; nicotinic acid;
CYP3A4 inhibitors (eg erythromycin, clarithromycin, protease inhibitors, grapefruit juice
(esp > 1.2 L/day), cyclosporin, azole antifungals), inducers (eg efavirenz, rifampicin,
phenytoin); immunosuppressives; colestipol; OATP1B1 transporter inhibitors; diltiazem;
steroid hormone lowering agents including spironolactone, cimetidine [419].

Serum was collected for Hs-CRP; a level greater than 3mg/mL used to indicate
systemic inflammation and triggered treatment.

As mentioned, in the presence of both neutrophilic airway inflammation and systemic
inflammation participants were not co-administered statins and macrolides therapy. In
these instances azithromycin was replaced with doxycycline 100mg daily.

6.1.2.1.6 Mucus hypersecretion and muco-ciliary clearance
Mucus hypersecretion is a common problem experienced by people with asthma [176],
COPD [177] and Bronchiectasis [178], and impaired muco-ciliary transport is a
distinctive feature of lung disease. The pathophysiological consequences of mucus
hypersecretion include airway obstruction, airflow limitation, ventilation-perfusion
mismatch and impaired gas exchange [179]. Airway mucus hypersecretion is
associated with increased morbidity and mortality in chronic inflammatory airway
disease such as asthma and COPD [181].

Despite recognition of this mucus burden and its effect on morbidity and mortality, as
well as the existence of many potential treatments available to aid in muco-ciliary
clearance, clinical practice guidelines for asthma and COPD do not make any
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recommendation for muco-ciliary clearance. This is related to the paucity of clinical
evidence from too few well conducted trials in the OADs other than CF [181] [179].

There is some evidence available however. A Cochrane systematic review performed
to assess the effects of bronchial hygiene physical therapy in people with chronic
obstructive pulmonary disease and bronchiectasis concluded that the combination of
postural drainage, percussion, and forced expiration improved airway clearance, but
not pulmonary function, in patients with COPD and Bronchiectasis [420].

In terms of the use of muco-active agents in these conditions, again few data exists.
Hypertonic saline has received a lot of interest recently for the treatment CF [421, 422],
however few studies have been performed in COPD. Two studies were conducted in
the 1970s and demonstrated positive effects. Pavia et al evaluated the effect of
hypertonic saline in COPD. This study compared nebulised hypertonic saline to
isotonic saline and hypertonic saline increased the rate of muco-ciliary clearance in
patients with chronic bronchitis by 50% [423]. Another study was performed in which
hypertonic saline was used as the control arm and compared to hypertonic Nacetylcysteine. In this study hypertonic saline and hypertonic N-acetylcysteine were
equally efficacious in improving muco-ciliary clearance [424]. Mannitol has recently
been shown to be effective in aiding muco-ciliary clearance in patients with cystic
fibrosis, bronchiectasis and mild asthma. No studies have been conducted in COPD
[425].

The presence of mucus hypersecretion was screened for by patient report using a
validated questionnaire which included an assessment of mucus hypersecretion [313].
A volume of greater than 25mls of mucus produced per day defined mucus
hypersecretion [426].

These participants were reviewed by a physiotherapist for assessment and instruction
in the use of an Acapella (Smiths Medical International, Ashford, Kent, TN25 4BF, UK)
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positive expiratory pressure device to promote muco-ciliary clearance. In those with
excessive secretions, the nurse and/or physiotherapist also consulted the study
physician to determine when nebulised hypertonic saline was appropriate; this
[hypertonic saline 6% 10ml bd] was prescribed in conjunction with positive expiratory
pressure techniques and education. Macrolides were also used in persistent refractory
mucus hypersecretion.

6.1.2.1.7 Smoking Cessation Support
In people with asthma and COPD, smoking is a risk factor for accelerated lung function
decline [66], impaired corticosteroid response, and increased mortality [427]. Despite
this, a history of tobacco smoking, either past or current, is obtained in over 50% of
older people with asthma [428] and 16% of older adults with an obstructive airway
disease are current smokers [238]. Smoking cessation is one of the most important
treatment interventions for people with airway diseases [36] [57], the evidence for this
has been summarised in chapter 1 of this thesis.

In this study, smokers were identified through self report and this was validated using
an exhaled carbon monoxide meter. Carbon monoxide concentrations greater than
10ppm were used to investigate whether participants who denied smoking continued to
do so [429].

Smoking participants were offered smoking cessation support and pharmacotherapy
through individualised smoking cessation sessions. The recommendations of the
Department of Health and Ageing (DoHA) Smoking Cessation guidelines for general
practice were used [430]. The intervention included an assessment of nicotine
dependence using a modified Fagerstrom questionnaire [431] exploring the time to first
cigarette (TTFC) and number of cigarettes smoked per day. This was followed by an
assessment of readiness and motivational interviewing using the five As of smoking
cessation [432]. Nicotine replacement therapy was recommended and provided
through the study, (NRT) this included the use of combination NRT guided by the
Bittoun algorithm [433]. If participants did not respond or could not tolerate NRT they
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were assessed by the physician for suitability and prescriptions of Varenicline and
education and support was continued. Adverse effects of pharmacotherapy were
monitored by the participant and if evident were reported to myself as the study coordinator. In addition to the individualised counselling the Pulmonary Rehabilitation
staff also provided brief intervention for the duration of the programme.

6.1.2.1.8 Anxiety and depression management
Depression, anxiety and panic are frequent complications of chronic disabling
breathlessness, with dependency and social isolation being common consequences
[52]. As outlined in Chapter 1 depression and anxiety are frequently underdiagnosed
and undertreated in older people with OAD [161]. The Hospital Anxiety and
Depression Scale (HADS) [434], was administered to all participants to assess for
possible or probable anxiety and depression. Additionally the Geriatric Depression
Scale – 15 (GDS-15) and BASDEC were also used to screen for depression.

Participants were taught how to recognise symptoms of stress and panic and how to
implement stress management strategies including relaxation. Cognitive behavioural
therapy (CBT), general support, specific behavioural training in the management of
panic and anxiety and use of appropriate antidepressant medications (Paroxetine
20mg daily) where needed were provided to participants. The behavioural training and
support was provided during individualized counselling sessions with the nurse with
assessment by a psychologist when symptoms were poorly controlled. CBT is based
on the assumption that people with anxiety interpret their life experiences in a distorted
way and these distortions become “habitual errors in thinking” [161]. Patients were
engaged in reality-based therapy that involved assisting them to identify faulty thinking
and empowering patients to correct thoughts to fit more closely with reality [161].
Severe and/or refractory symptoms triggered referral for psychiatric management.

6.1.2.1.9 Management of nutritional and metabolic disorders
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Malnutrition expressed by weight loss is a well known complication of COPD [319,
435], and a BMI less than 25kg/m2 is associated with poorer outcome and increased
mortality compared to a BMI greater than 25 and 30kg/m2 [136]. Paradoxically, more
recent studies have reported a higher prevalence of obesity in COPD [140, 141]; a
finding that was also confirmed in Chapter 3 of this thesis. Moreover, the incidence of
asthma is increased by 50% in overweight and obese patients and a dose response
exists between body weight and asthma [142]. Both underweight and obesity also
frequently exist in older populations, obesity has also been observed at high rates up to
69 years and then the prevalence decreases [130].

Current dietetic practice in OADs is multifaceted, and is based on body mass index
(BMI). In people who are underweight, a high protein, high energy diet is
recommended, as increased BMI is associated with improved survival rates [146, 436].
Low body weight, in particular reduced fat free muscle mass (FFM), is also associated
with increased inflammation, with increased levels of CRP [437], IL-6 and TNFα being
observed in the malnourished [438]. People who are overweight or obese are currently
encouraged to reduce their weight to within the healthy weight range. The effect that
weight reduction has on inflammation and clinical outcomes, such as dyspnea,
exercise tolerance and quality of life in obese people with OAD has not been well
described.

The dietary interventions delivered in this study were tailored to BMI and muscle mass.
BMI was assessed measuring height and weight and calculated by weight/height2. Due
to the reported protective effect of a higher BMI in patients with COPD the definitions of
underweight and overweight were modified for this study [146, 436]. Underweight was
defined as a BMI less 22 kg/m2 or a recent history of weight loss of more than 5% body
weight in the past month or 10% in the past six months. A BMI between 27 and 30
kg/m2 was defined overweight and greater than 30 kg/m2 remained definitive of obesity.

Multidimensional assessments were used to screen for malnutrition, this was based on
3 key outcomes:
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 Assessment of body mass index BMI
 Malnutrition Screening Tool (MST)
 Appendicular skeletal muscle mass (ASMM) measured by DEXA

All participants in the IG received an individualised dietetic intervention, delivered by an
accredited practicing dietitian (APD). Generic advice was provided irrespective of the
participants BMI. This included dietary information regarding the components of a
balanced diet, based on the Australian Guide to Healthy Eating (5 food groups) [439].
Dietary advice promoting anti-inflammatory foods was also provided. This advice was
supported with written patient education material, including information about Omega 3
fatty acids e.g. fatty fish, dairy products fortified with Omega 3s, antioxidant rich foods
(e.g. tomatoes, red apples, carrots, multigrain bread and cereals, capsicum, pumpkin).
Furthermore all participants were provided with information regarding bone health;
adequate calcium intake was encouraged, participants were asked to consume 3-4
serves of calcium per day. The study dietitian also addressed any underlying nutrition
related problems within all BMI groups.

The further dietetic intervention was dependent on the participants BMI at baseline and
involved one of three approaches in addition to the above. These were:
Group 1: Participants with a BMI ≤22 kg/m2 (Underweight) or ASMMI of 5.45kg/m2 for
females and 7.26 kg/m2 for males or score of 2 on the MST.
These participants received dietetic information regarding weight gain, including a high
protein (1.2-1.5g Protein per Kg Ideal Body Weight), high energy (120% of Estimated
Energy Requirements) eating plan. The dietetic intervention encouraged participants to
increase their protein and calorie intake using food sources that were easily accessible
such as skim milk powder, butter/margarine, cream, custard and milkshakes. A
nutritionally complete oral supplement (Two Cal HN, Abbott Nutrition and/or Sustagen
Hospital Formula, Novartis Nutrition) was also provided to all underweight participants
to improve protein, calorie and nutrient intake. The dosage of Two Cal HN and
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Sustagen Hospital formula was altered by the dietitian depending on the individual
needs of the participant.
Group 2: Participants with a BMI 22-27 kg/m2 (Healthy weight range)
This group received the generic information provided to all groups outlined above.
Group 3: Participants with a BMI ≥30 kg/m2 (obese)
These participants received a dietetic intervention that focused on weight
reduction/weight maintenance. Weight loss/maintenance was promoted through a non
very low calorie diet. The weight management programme ‘Lose it Fast’ was the
foundation for this intervention [440]. This intervention was nutritionally complete and
was altered according to the participant’s progress throughout the study.

Adherence for all 3 groups was monitored using 24 hour food recall (conducted every 2
weeks). Participants were also weighed and waist circumference measured monthly to
determine adherence to the specific interventions.

Each participant also attended an individual dietetic appointment each month with a
follow-up phone call conducted between visits by the dietitian (fortnightly). The purpose
was to determine the participant’s adherence and to provide an opportunity to address
individual issues they were experiencing. The regular follow-up aimed to increase
motivation, adherence and ideally assist the participants is achieving their goals; these
visits were integrated to coincide with the other multidisciplinary interventions.

6.1.2.1.10 Sarcopenia
Sarcopenia and sarcopenic obesity are increasingly recognised problems in older
populations and in patients with COPD [126]. Sarcopenia is the involuntary loss of
skeletal muscle that occurs with advancing age and is associated with the
dysregulation of catabolic cytokines such as IL1, IL6 and TNF ά, the loss of
endogenous growth hormone production and insulin growth factor (IGF – 1), increased
oxidative stress, inadequate protein intake and reduced physical activity [123, 124].
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Sarcopenia results in impaired thermoregulation, decreased basal metabolic rate
(BMR), impaired balance and increased risk of falls, and impaired activities of daily
living.[125]

Sarcopenic Obesity is the concurrence of both obesity and decreased muscle mass
and strength. Obesity itself is associated with metabolic syndrome [143, 144],
functional decline and increased sedentary lifestyle [441, 442]. It is also associated with
an elevation in inflammatory markers such as IL6 and CRP. Adipose tissue is a source
of these cytokines and is thought to be critical to the inflammatory process [443].

The co-existence of these conditions in a non OAD population increases the risk of
functional decline and negative health consequences [444]. This may well be a
problem in older obese COPD and asthma populations, however little is known about
the prevalence, implications or consequences of this potential complication in COPD.

Participants were screened for sarcopenia using dual energy x-ray absorptiometry
(DEXA). In participants who had an appendicular skeletal muscle mass index below
the LLN treatment was targeted at improving the problem. As described above
participant were recommended a high protein diet and were given additional exercises
aimed at improving muscle strength. Participants were asked to perform upper and
lower strength training 3 days per week. A copy of the exercises prescribed is included
in the appendix. Adherence to the exercise programme was assessed at each
intervention visit, and reinforcement was provided.

6.1.2.1.11 Osteoporosis
OAD is associated with an increase risk of osteoporosis due to age, limited physical
activity, smoking and corticosteroids use. Jorgenson et al [155] recently demonstrated
a prevalence of osteoporosis or oestopenia in 68% of a COPD population aged
between 50 and 70 years.
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DEXA is the current gold standard for the diagnosis of osteoporosis [336]. DEXA was
performed to assess bone mineral density. Pharmacotherapy based on the Australian
Osteoporosis guidelines was recommended for those participants with diagnosed
osteoporosis (T-score < –2.5) or anyone with previous fractures and osteopenia (Tscore between –1 and –2.5) [336].

6.1.2.1.12 Cardiac Failure
Distinguishing the cause of dyspnea in an older population with multiple co-morbidities
can be difficult if diagnosis is reliant on symptom assessment and history alone.
Congestive Heart Failure is a leading cause of morbidity and dyspnea. Many patients
may present with dyspnea that may be caused by CHF, pneumonia or COPD [114].
BNP assay is useful for evaluating patients with acute dyspnea, because a low level
can help rule out CHF. Equally, BNP level can be particularly useful in recognizing
heart failure in a patient with acute dyspnea and a history of COPD [445]. BNP was
measured in patients with unrelieved breathlessness. Participants were managed
according to Australian heart failure guidelines [446].

6.1.2.2 PRIMARY OUTCOME
St George Respiratory Questionnaire (SGRQ)
Health status measured by the St George Respiratory Questionnaire (SGRQ) was the
primary outcome of this study [447]. The validation of this instrument has determined a
minimal clinically important difference of a 4 unit decrease [302]. The SGRQ was
administered at baseline and 3 months. The utility of this questionnaire has been
described in methods chapter (Chapter 2) of this thesis. The questionnaires were self
administered with assistance provided by the research officer when necessary. The
questionnaires were completed by the participants directly on to a personal computer
using the St George Wizard computer software programme from the Australian licence
holder Dr Paul Coe [303], the software scored the questionnaires .
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As secondary outcomes, a comprehensive range of measures were used to assess
each tailored intervention in addition to the total number of problems detected using the
MDA. The MDA was completed at baseline and 3 months and the change in the
number of problems has been reported. Other outcome measures also collected at
baseline and 3 months included the questionnaires listed in Table 6-1 and biomarkers
of inflammation using sputum cell counts and CRP and Fibrinogen. Functional
measures were conducted using lung function and six minute walk tests (Table 6-1).

The follow up study visit was scheduled for three months after the baseline visit; if the
UC participants had not yet completed their pulmonary rehabilitation programme the
study follow up visit was postponed for a maximum of 4 weeks to enable completion of
this aspect of usual care. There was an expectation that usual care pulmonary
rehabilitation should be completed within this time frame.

Analysis
An intention to treat analysis was performed; all eligible participants that were allocated
to a treatment group were included. All data were analysed using Stata 9 (Stata
Corporation, College Station, Texas USA). Parametric results are reported as mean
(SD) and non-parametric results as median (IQR). Parametric data analysis was
performed using Students t-test and ANOVA for more than two groups and the Chi
square test for categorical data. Associations between parametric data were
determined using the Pearson’s correlation coefficient. Linear regression was used to
test relationships with continuous variables, and logistic regression was used with
categorical variables. Non-parametric analyses were performed using the two-sample
Wilcoxon Rank Sum, the Kruskal-Wallis test for more than two groups, and Fisher’s
exact test for categorical data. Associations between non-parametric data were
determined using the Spearman rank correlation. Results were reported as significant
when p<0.05.

Sample size
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As this was a pilot study it was considered that 20 participants in each group was an
appropriate sample size.

6.1.3 RESULTS
Overall 47 people were invited to participate. Of these 15 declined at invitation and 32
agreed to take part, 7 were excluded and 1 withdrew after consent. Reasons for
exclusion included the presence of an active co-morbidity that was not under control
(n=3), lung function outside the range for inclusion (n=3) and 1 participant was not able
to remain off antibiotics for the required 4 weeks prior to study entry. Another
participant consented but then withdrew prior to treatment allocation; he cited fear of
attending the hospital setting during the H1N1 influenza epidemic as his reason for
withdrawal. This left 24 participants who were allocated to the treatment. There were
12 in the intervention group and 12 in the usual care group. At three month there were
2 participants in the usual care group who were lost to follow up; one did not attend
three appointments that she agreed to over the phone and the other was unable to be
contacted by phone, after 5 messages were left no further attempts of contact were
made. A flow diagram of the study schema and recruitment is presented in Figure 6-1.
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Figure 6-1 Consort diagram of participants

Of the 24 included participants 13 (54%) were female. Participants were aged between
60-88 years, with a mean (SD) age of 70.9 (7.4) years and, a mean (SD) FEV1 of
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48.29% (20.86) of predicted (Table 6-7). The median (IQR) pack years were 41.1 (1462) and 4 (16.6) were never smokers, the same number were current smokers. The
treating doctor’s diagnosis was COPD in 14 (56%) participants and the remaining 10
(44%) were diagnosed with an overlap OAD pattern. The baseline characteristics of
the groups are presented in Table 6-7; there were no statistical differences between
the IG and the UC group in any of the baseline characteristics.
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Table 6-7 Baseline Participant Characteristics
All

IG

UC

p value

Number

24

12

12

Gender M|F

11|13

3|9

8|4

0.50

Age, years, mean (SD)

70.9 (7.4)

69.5 (7.6)

72.3 (7.3)

0.37

Pre bronchodilator FEV1 percent predicted, mean (SD)

38.3 (23.3)

42.7 (20.9)

33.9 (25.7)

0.36

Post bronchodilator FEV1 percent predicted, mean (SD)

48.3 (20.9)

47.6 (25.2)

49.0 (16. 6)

0.87

Post bronchodilator FVC percent predicted, mean (SD)

67.4 (19.5)

63.9 (24.3)

70.5 (14.1)

0.43

 Post FER, mean (SD)

0.53 (0.1)

0.56 (0.15)

0.50 (0.10)

0.37

SGRQ units, mean (SD)

52.8 (12.1)

54.1 (11.6)

51.36 (13)

0.60

Smoking status never|ex|current

4|16|4

2|8|2

2|8|2

1

Charlson Co-morbidity Index, mean (SD)

3.9 (0.8)

3.9 (0.8)

4 (0.9)

0.8

BMI kg/m2, mean (SD)

27.9 (7.0)

25.6 (6.2)

30.3 (8)

0.12

CRP mg/mL, median (IQR)

4 (1.5-11.1)

3.3 (1.5-7.9)

5.9 (1.5-9.5)

0.52

Sputum Neutrophils (%),median (IQR)

71.4 (44.3-81)

65.9 (41-75.2)

74.1 (62.8-82.3)

0.44

Sputum Eosinophils (%),median (IQR)

1.6 (0.7-4.5)

2.4 (0.8-15.3)

1.5 (0.5-2.3)

0.22

I In a small number of patients with known obstructive airway disease, the assessment of obstruction by FER can be a confounded by the
presence of disease due to previous damage to the lung parenchyma as a result of the disease, for example a history of lobectomy or
bronchiectasis. In this situation, the vital capacity is reduced by an additional disease, eg lobectomy, and this confounds the use of FER as an
assessment of airflow obstruction. In each of these patients a case review was conducted involving my primary supervisor and myself to
assess the eligibility of these patients entering the study. The previous diagnosis and past medical history was critically assessed prior to the
patient gaining entry into the study.
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6.1.3.1 MEDICATIONS AT BASELINE
Most of the participants in both the intervention and usual care groups were
prescribed short acting beta agonists, combination long acting beta agonist and
inhaled corticosteroid therapy and a long acting anti cholinergic. There was no
difference in the baseline treatment prescription between groups.
Table 6-8 Medication prescribed at study entry
Prescribed Treatment
Short Acting Beta Agonists
Combination Long Acting Beta Agonist and
Inhaler Corticosteroids
Short Acting Anti Cholinergic
Long Acting Anti Cholinergic
Domiciliary Oxygen therapy

IG n (%)
12 (100)
11 (91.6)

UC n (%)
11 (91.6)
11 (91.6)

p value
0.50
1

1 (8.3)
12 (100)
4 (33.3)

1 (8.3)
10 (83.3)
1 (8.3)

0.76
0.23
0.15

6.1.3.2 BASELINE MDA
At baseline assessment the MDA identified a mean (SD) of 11.97 (2.25) clinical
management problems per participant. There was no difference in the number of
clinical management problems between the control (12 (2.0)) and the intervention
groups (11.75 (2.5); p=0.7). The mean (SD) Charlson co-morbidity index for the
whole group was 3.95 (0.8) and no difference was detected between groups
(p=0.8).

Table 6-9 presents the individual clinical management issues and the number (%)
of participants in which that problem was detected. With the exception of dyspnea
and exacerbation management there was no difference in baseline clinical
management issues between the intervention and usual care groups. Dyspnea
defined by an MMRC dyspnea score equal to or greater than 2 was reported by all
the participants in the usual care group, whereas only 8 (66.67%) participants in the
intervention group reported a score equal to or greater than 2 (p=0.04). No
participants in the control group had previously been prescribed a written action
plan for exacerbation management, whereas 4 (33.33%) of the intervention
participants had a written action plan (p=0.0001). While a statistically greater
proportion of intervention participants had a WAP, none of these had been
prescribed in the previous 12 months and only 1 reflected the participant’s current
treatment.
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Table 6-9 Clinical Management Issues Identified through the MDA

Airway Components
Problem n (%)

Case

Control

12 (100)

12 (100)

Airway inflammation

8 (80)

9 (90)

0.50

Exercise intolerance

2 (16.7)

6 (54.6)

0.07

Frequent chest infection

9 (75)

5 (41. 7)

0.1

Frequent OCS use

3 (25)

1 (8.3)

0.29

Pathogen Colonisation

4 (40)

5 (50)

0.50

Mucus hypersecretion

5 (41.7)

4 (36.4)

0.56

6 (50)

5 (36.4)

0.40

8 (66.7)

12 (100)

0.04

Case

Control

Anaemia

2 (16. 7)

2 (27.3)

P
value
0.45

Possible Anxiety

4 (33. 3)

2 (16. 7)

0.32

Possible Depression

4 (33. 3)

2 (16. 7)

0.32

1 (8.3)

0

0.50

Dysfunctional breathing

2 (16. 7)

4 (33. 3)

0.32

Systemic inflammation

6 (50)

7 (63.7)

0.40

4 (44.4)

4 (40)

0.60

Case

Control

p
value

4 (33.3)

12 (100)

0.0001

11 (91. 7)

7 (58.3)

0.07

Inhaler device technique

7 (58.3)

8 (66.7)

0.50

Non Adherence

2 (16.7)

4 (33.3)

0.32

Case

Control

2 (16.7)

2 (16.7)

p
value
0.75

Malnutrition

3 (25)

1 (8.3)

0.29

Obesity

3 (25)

5 (41. 7)

0.33

Sarcopenia

5 (41.7)

2 (18.9)

0.22

Activity limitation

10 (83.2)

9 (75)

0.50

Airflow obstruction

Hypoxemia
Dyspnea

p
value

Co-morbidity
Problem n (%)

Possible Cardiac dysfunction

Sleep disorder

Self-management Skills
Problem n (%)
Exacerbation management
Inhaler device polypharmacy

Risk Factors
Problem n (%)
Smoking
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INTERVENTION GROUP
The IG received a mean (SD) of 4.1 (0.83) individualised visits, the mean (SD)
number of interventions delivered during these visits was 10.4 (1.7). All participants
completed pulmonary rehabilitation, self-management education and received a
written action plan, breath retraining and individualised nutritional management
tailored to their BMI. All participants in the IG completed the intervention and
attended all visits. A list of all of the interventions is included in Table 6-10.

Table 6-10 Interventions delivered to the IG
Intervention
Pulmonary Rehabilitation
Self-management Education
Breath Retraining
Prescription of a WAP
Tailored nutritional counselling and management

N (%)
12 (100)
12 (100)
12 (100)
12 (100)
12 (100)

Management of underweight

2 (16.6)

Healthy eating advice

7 (58.3)

Management of obesity

3 (27.3)

Antibiotic for Neutrophilic Airway Inflammation (Azithromycin/Doxycycline)
Corticosteroids for Eosinophilic Airway Inflammation
Statins for systemic inflammation
Pharmacotherapy and smoking cessation counselling
Change to inhaler therapy
Management of sarcopenia
Management of anxiety
Management of depression
Management of cardiac dysfunction
Management of sleep disorder

5 (41.6)
4 (33.3)
7 (58.3)
2 (16.6)
5 (41.6)
8 (66.6)
3 (25)
2 (16.6)
1 (8.3)
4 (33.3)

CPAP

3 (27.3)

Nocturnal Oxygen Therapy

1 (8.3)

Pharmacotherapy for Mucociliary clearance (MMC)

4 (33.3)

Positive expiratory pressure device for MCC

8 (66.6)

The data presenting the number of problems for the intervention group pre and post
treatment is presented in Table 6-11. This table presents the categorical
identification of problems only and is not intended as an assessment of efficacy.
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Table 6-11 Clinical Management Issues Identified through the MDA pre and
post intervention (IG only)
Airway Components
Problem n (%)

Pre

Post

12 (100)

10 (83.3)

Neutrophilic Airway inflammation

5 (50)

4 (57)

Eosinophilic Airway Inflammation

4 (40)

1 (14.4)

2 (16.7)

2 (16.7)

Frequent chest infection

9 (75)

4 (33.3)

Frequent OCS use

3 (25)

3 (25)

Pathogen Colonisation

4 (40)

3 (75)

Mucus hypersecretion

5 (41.7)

3 (25)

6 (50)

2 (16.7)

8 (66.7)

7 (46.6)

Airflow obstruction

Exercise intolerance

Hypoxemia
Dyspnea

Co-morbidity
Problem n (%)

Pre

Post

Anaemia

2 (16.7)

1 (8.3)

Possible Anxiety

4 (33.3)

2 (16.7)

Possible Depression

4 (33.3)

3 (25)

Possible Cardiac dysfunction

1 (8.3)

1 (8.3)

Dysfunctional breathing

2 (16.7)

4 (33.3)

Systemic inflammation

6 (50)

5 (41.7)

4 (44.4)

0

Sleep Disorder

Self-management Skills
Problem n (%)

Pre

Post

Exacerbation management

4 (33.3)

0

Inhaler device polypharmacy

11 (91.7)

4 (33.3)

Inadequate Inhaler device technique

7 (58.3)

0

Non Adherence

2 (16.7)

0

Risk Factors
Problem n (%)

Pre

Post

2 (16.7)

0

Malnutrition

3 (25)

2 (16.7)

Obesity

3 (25)

3 (25)

Sarcopenia

5 (41.7)

5 (41.7)

Activity limitation

10 (83.2)

4 (33.3)

Smoking
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6.1.3.3 INDIVIDUALISED INTERVENTIONS RECEIVED BY THE IG
The following section provides a description of the individual interventions received
by participants. The data presented here includes only those that received the
specific interventions.

Inflammation based management
The 4 participants with eosinophilic airway inflammation were all on baseline ICS
and their adherence was deemed to be acceptable. As part of the intervention
these participants with one exception were treated with oral corticosteroids and
underwent serial sputum cell counts until their eosinophilia had normalised, and at
this point the oral steroids were ceased. The one exception was a female
participant who was experiencing post herpetic neuralgia and oral corticosteroids
were contraindicated. In this case fluticasone propionate 500mcg bd was added to
her maintenance combination ICS/LABA treatment. The participant with mixed
neutrophilic and eosinophilic airway inflammation received a combination of
increased corticosteroids and antibiotics for treatment of neutrophilic airway
inflammation. There was a strong downward trend in the % of sputum eosinophils
in the participants who received tailored therapy to normalise sputum eosinophilia.
In the group that were treated with add on corticosteroids the median (IQR)
baseline sputum eosinophil % was 15.5 (10.8-17.5) and following treatment this
decreased to 0 (0-9.25) (Table 6-12).

Sputum neutrophilia was detected in 5 (50%) of the participants who underwent
sputum induction. Of these, 4 participants had both neutrophilic airway
inflammation and systemic inflammation. These participants were co-administered
simvastatin and doxycycline in place of azithromycin. One participant experienced
an adverse event secondary to doxycycline (severe symptoms of GORD) and was
subsequently prescribed azithromycin in place of doxycycline. Close monitoring of
symptoms and creative phosphokinase (CPK) was adhered to during the treatment
period. The group who received treatment tailored to normalising sputum
neutrophilia also demonstrated a reduction in sputum cells counts. The median
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(IQR) baseline sputum neutrophil % was 75.25 (75-80.5) and 68 (46-68.25) post
intervention; p=0.04 (Table 6-12).

CRP was used as a biomarker for systemic inflammation. CRP was elevated
(>3mg.mL) in 6 (50%) of the IG participants. All 6 were treated with simvastatin
20mg nocte for 3 months. There was a decreasing trend in CRP following
treatment with simvastatin; the median (IQR) baseline CRP mg/mL in the treated
group was 7.85 (5.5-10.2) prior to treatment and 3.8 (3-5.3), post treatment. The
median (IQR) difference in CRP between baseline and follow up was -3.7 (-5.8 – 2.5)

Table 6-12 Biomarkers of inflammation in the group receiving treatment
tailored to inflammation using the inflammation treatment algorithm
Inflammation

n (%)

Pre

Eosinophilic (>2.75%)

4 (40)

Sputum Eosinophils (%), median (IQR)

ICS 500mcg bd/OCS 37.5 mg
Neutrophilic (>61%)
Azithromycin 250mg daily for
3/12 or Doxycycline 100mg
for 3/12
Systemic (CRP >3mg/mL)
Simvastatin 20mg nocte for

Post

15.5 (10.8-17.5)
5(50)

Sputum neutrophils (%), median (IQR)

75.25 (75-80.5)

6 (50)

0 (0-9.3)

68 (46-68.3)

CRP mg/mL, median (IQR)

7.85 (5.5-10.2)

3.8 (3-5.3)

3/12

Smoking cessation
The 2 participants who underwent the smoking cessation intervention both received
intensive counselling and pharmacotherapy. NRT patches were used in the first
instance, however 1 participant experienced a skin irritation and was later
commenced on Varenicline, the other had no success with NRT and was also later
commenced on Varenicline. Both had ceased smoking at follow up.
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Oxygen desaturation during exercise and increased Epworth Sleepiness Scale (ESS)
The 6 (50%) participants that experienced significant oxygen desaturation during
the 6MW test all had further investigations performed; an overnight oximetry was
conducted and sleep study was performed when the overnight oximetry indicated
the need. In 2 cases (16.6%) this was normal, a new diagnosis of obstructive sleep
apnoea syndrome was received by 3 (25%) cases and 1 other participant was
prescribed nocturnal oxygen therapy. This resulted in a non significant reduction in
the number of participants who were hypoxic during the follow up 6MW test, the
effect was 6 (50%) versus 2 (16.6%); p=0.09. There was a statistically significant
reduction in the number of participants who had an ESS score less than the LLN of
8. At baseline 4 participants had scores greater than 8 compared to 0 post
intervention; p=0.02. The mean (SD) ESS score pre intervention was 5.5 (3.04)
compared to 4 (1.7) at follow up; p=0.1.

Mucus hypersecretion
To aid in mucociliary clearance 8 participants were recommended and provided
with a positive expiratory pressure device with education and follow up. Of these 5
were also given a tolerability assessment for hypertonic saline, and 4 were
subsequently treated with hypertonic saline 6% 10mls bd via the nebuliser. The
remaining participant experienced a fall in FEV1 greater 15% during the tolerability
assessment and was not prescribed the treatment. At follow up assessment,
mucus hypersecretion was present in only 3 of the 8 participants (p=0.02).

Diet and body composition
The majority of participants had a baseline BMI between 22-29 kg/m2, and this
group received healthy eating advice from the accredited practicing dietitian
including recommendations for dietary calcium, antioxidants and fish oils. Weight
was maintained in this group. The median (IQR) difference in weight (kg) between
baseline and post intervention was -0.10 (-1.5-1.3).
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The intervention for the underweight group included dietary counselling and calorie
supplementation; only 2 (16.6) participants were included in this group. The
intervention resulted in a median (IQR) weight gain (kg) of 2.25 (0.14-2.75). One
participant gained 2.25 kg body mass and had a 0.21 kg/m2 improvement in the
ASMMI and the other gained only 0.14kg body mass and increased his ASMMI by
0.22 kg/m2.

A weight loss intervention was implemented in 3 (27.3%) participants; a non very
low calorie diet aimed for 6000kj/day was recommended and dietary counselling
provided. Participants were offered meal replacements but all declined. The
median (IQR) weight loss in this group was -0.80 (-7.75-0.30) kg.

Sarcopenia was detected in 8 participants; 3 (100%) of the males and 5 (55%) of
the females. There was little difference in the appendicular skeletal muscle mass
index (ASMMI) between baseline and follow up in the group who received the
sarcopenia intervention, the mean (SD) difference in ASMMI was an increase of
0.09 (0.11) kg/m2.

Activity and exercise
All participants in the IG group completed a pulmonary rehabilitation programme
with a home exercise programme. There was no significant difference in the mean
(SD) 6MWD pre (420.6m (107.7)) and post 437.9 (108.5) intervention. The mean
(SD) 6MWD % of predicted for the IG participants was 69.2 (17) this improved to
71.9 (16.4); p=0.7 at post intervention assessment. Despite this there was however
a significant difference in the number of participants reporting activity limitation as
an important problem; activity limitation was reported by 10 (83.2%) of participants
at baseline and only 4 (33.3%); p=0.01 post intervention.

Anxiety and Depression
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Only 2 participants in the intervention group were diagnosed with untreated
depression; the first was treated with Paroxetine 20mg and the second refused a
pharmacological intervention. Both participants received counselling for their
depression by a psychologist. The HADS depression domain decreased by 8 units
in the participant treated with pharmacotherapy and 4 units in the second
participant. The GDS -15 also decreased in both participants; a reduction of 6 and I
unit was seen in each participant respectively, similarly the BASDEC score
decreased by 12 in the first participant and 8 in the second.

Anxiety was detected in 3 (25%) participants. All engaged in cognitive behavioural
therapy with a senior nurse clinician. The mean (SD) baseline HADS anxiety
domain score for these participants was 11.3 (3), the mean (SD) difference between
baseline and post intervention was an improvement of -3.33 (1.15).

Self-management Skills
All participants in the intervention group underwent self-management education. All
were involved in the care planning exercise to develop the treatment plan and all
received an early exacerbation management plan.
Early exacerbation plan (Written action plan)
Sputum was collected in 10 (83%) of the IG participants, pseudomonas aeruginosa
was detected in the sputum of 5 (50%). These participants received a WAP with
instruction to commence aminogylcosides and ciprofloxacin. Another 5 participants
received a WAP instructing them to commence antibiotics; in 2 this was amoxycillin
trihydrate/potassium clavulanate, doxycycline was prescribed in 3 cases and
clarithromycin in the remaining 1. Instruction to commence oral corticosteroids was
included in the WAP for 6 participants. During the intervention period 4 participants
implemented their WAP; 1 participant did so once and another twice. Another
participant who was admitted to hospital early in the treatment period used her
WAP 3 times and the final participant did so 4 times.
Inhaler therapy
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Most (11) of the IG participants had 3 or more inhalers prescribed at baseline
assessment. A reduction in the number of devices was possible in 7 participants;
(p=0.005). There were 7 participants who were not adequately using their inhaler
device at baseline; inhaler technique was adequate for all of these participants post
interventions; (p=0.007).
Adherence
At baseline assessment only 2 participants in the IG reported a lack of adherence to
their prescribed treatment. In one case she had ‘run out of spiriva’ and the other
stated she ‘didn’t need the night time dose’ of Seretide. Adherence for both
participants was deemed to be adequate at follow up as both participants reported
fewer than 20% missed doses of their prescribed treatment.

Adverse events
There were 4 participants in the intervention group who experienced 5 adverse
events that were secondary to the treatment prescribed for the study intervention.
One participant experienced 2 separate events; the first was a skin irritation
secondary to the NRT patches and in the second event the participant experienced
intolerable abdominal cramping following the administration of simvastatin. In both
instances the treatments were ceased and the symptoms resolved.

The second participant developed severe symptoms of gastro oesophageal reflux
following the prescription of doxycycline; this was associated with chest tightness,
water brash and dyspnea. As a result of these symptoms the participant presented
and was admitted to hospital where she was treated for an infective exacerbation of
OAD. The doxycycline was ceased by the study physician and the participant was
treated with omeprazole 20mg daily and prescribed azithromycin in the place of
doxycycline. The symptoms subsequently resolved.

Another participant experienced gastro oesophageal reflux following the
prescription of prednisolone, she was treated with omeprazole. She refused to
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continue her course of prednisolone despite treatment for gastro oesophageal
reflux.

The final adverse event occurred during a tolerability assessment for hypertonic
saline inhalation for the treatment of mucus hypersecretion. Following 2 minutes of
treatment the participant complained of chest tightness and difficulty breathing. She
experienced a fall in her FEV1 of greater than 15% and her SpO2 fell to 88%.
Salbutamol 600mcg via a pMDI and spacer and oxygen 2L/m via nasal prongs were
administered. No further treatment was necessary and the hypertonic saline was
discontinued.

6.1.3.4 OUTCOMES PRE AND POST INTERVENTION: IG VERSUS UC
The following outcomes are reported for the whole group based on their treatment
programme in either the usual care or IPBM group.

SGRQ
The primary outcome of health related quality of life improved significantly from
baseline to follow up. The mean IG (SD) SGRQ score at baseline was 54.1 (11.6)
and this improved to a mean (SD) of 41.7 (15.3); p=0.03, demonstrating a -12.3 unit
improvement in SGRQ. The usual care mean (SD) total SGRQ was 51.3 (12.9) at
baseline compared to 48.9 (12.8); p= 0.6, post intervention (Figure 6-2)
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Figure 6-2 SGRQ score pre and post intervention for the IG and UC
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IPBM also resulted in both a clinically and statistically larger improvement in HRQoL
compared to usual care. The mean (SD) improvement in SGRQ for the IG was 12.3 (12.4) versus -2.2 (-8.3); p=0.04 for UC (Figure 6-3).
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Figure 6-3 the mean pre and post difference in SGRQ score between groups
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The mean (SD) SGRQ score post intervention for the IG was 41.7 (15.3) versus
48.9 (12.8); p=0.25 for UC. Whilst this was not statistically different it was
considered to be clinically important (Figure 6-4).

Figure 6-4 Pre and Post SGRQ scores for the IG and UC
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- 226 -

Number of clinical management problems
There was also a statistically significant decrease in the number of clinical problems
detected pre and post intervention. At baseline the IG mean (SD) number of clinical
problems was 11.8 (2.5) per participant, following the intervention this was reduced
to 7.4 (2.8); p=0.0006 (Figure 6-5). IPBM resulted in a greater reduction in the
number of clinical problems compared to usual care. As indicated the mean (SD)
number of clinical problems post intervention for the IG was 7.4 (2.8) compared to
10.8 (1.4); p= 0.002 for the usual care. The mean change in number of problems
for the IG was 4.1 (2.8) compared to 1.5 (1.9); p=0.02 for UC.

Figure 6-5 The number of clinical problems pre and post intervention
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Number of problems - UC
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In Chapter 3 I presented data which demonstrated the relationship between the
number of clinical problems and other important clinical outcomes such as HRQoL,
FEV1 and BODE. The data collected in this study also indicates the strong
relationships between the clinical problems and SGRQ (r=0.68; p<0.0001), FEV1
(r=-0.39; p=0.006) and BODE (r=0.36; p=0.01). This data indicates that the
demonstrated reduction in clinical problems may improve health status, lung
function and prognosis.

Lung Function
The IG demonstrated no statistically significant improvement in lung function
parameters pre and post intervention. Despite the absence of a statistically
significant improvement, a small increase was evident in both FEV1 (4.88%) and
FVC (4%). The mean (SD) baseline FEV1 % of predicted was 51.7 (20.3) which
improved to 56.7 (22.9) following the intervention, p=0.57. Similarly FVC % of
predicted was 70.3 (12.5) and 74.2 (15.3); p=0.87 at baseline and post intervention
respectively.
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No differences were found between the groups in any of the lung function
parameters. The mean (SD) follow up post bronchodilator FEV1 % of predicted was
56.7 (22) in the IG and 55.2 (19.2); p=0.87 in the usual care. Similarly the mean
(SD) FVC% of predicted was 74.2 (15.3) versus 69.2 (13.8); p=0.4 in the IG and UC
groups respectively.

Biomarkers
There was no statistical difference in biomarkers pre and post intervention when the
IG was analysed as a whole group, this may be due to the small sample size and
the study not being powered to detect change. There was however a trend toward
a reduction in CRP post intervention, as the median (IQR) fell from 4.1(1.5-7.85) to
within normal range of 3 (1-4.8). Similarly there was a downward trend for
fibrinogen and sputum eosinophils. Little difference was seen in sputum neutrophil
counts (Table 6-13).
Table 6-13 IG biomarkers pre and post intervention
Outcome
CRP mg/mL, median (IQR)
Fibrinogen, mean (SD)
Sputum neutrophils (%), median (IQR)
Sputum eosinophils (%), median (IQR)

Pre
4.1(1.5-7.9)
3.9 (0.6)
58.1 (25.2)
2.3

Post
3 (1-4.8)
3.5 (0.6)
56.0 (20.9)
1

p value
0.5
0.2
0.9
0.1

There was a statistically significant reduction in CRP in the IG group compared to
usual care. Post intervention the median (IQR) CRP was 3 (1-4.85) mg/mL and 8.3
(3.6-11.2) mg/mL (p=0.04) for the IG and UC groups respectively.
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Figure 6-6 hs-CRP pre and post intervention for the IG and UC group
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Exacerbations
There were few exacerbations within the treatment period in either group, the
exacerbation data is presented in Table 6-14. There was a trend toward an
increased number of exacerbations requiring antibiotics in the IG but this could be
explained by the prescription of an antibiotic based WAP. The data supports this
claim as WAPs were used a mean (SD) of 0.83 (1.4) times in the IG compared to 0
in the UC. Additionally the IG had greater access to the study team through their
visits to the pulmonary rehabilitation programme, the intervention visits and via
phone contact with the case manager if required. This may have lead to the IG
initiating treatment earlier or at a time when they may not have previously done so.

The one hospital admission and one emergency department attendance that was
reported in the IG was reported as a serious adverse event of the study
intervention. This event has been previously described in the adverse event sub
heading of this chapter. Briefly, this participant developed severe symptoms of
gastro oesophageal reflux following the prescription of doxycycline; this was
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associated with chest tightness, water brash and dyspnea. As a result of these
symptoms the participant presented and was admitted to hospital where she was
treated for an infective exacerbation of OAD.

Table 6-14 Number of exacerbations experienced within the treatment period
for the IG and UC group
Exacerbation type, mean (SD)/participant| range
Exacerbations requiring hospitalisation
Exacerbations requiring hospitalisation ED attendance
Exacerbations requiring antibiotics
Exacerbations requiring OCS
Use of WAP

IG
.8 (.2)| 0-1
.8 (.2)| 0-1
1.3 (1.4)|0-4
.6 (.9) | 0-2
.8 (1.4)| 0-4

UC
0.1 (0.3)|0-1
0|0
.3 (.7) |0-2
0|0
0|0

ED= Emergency Department

Patient Satisfaction
Baseline patient satisfaction was reasonably high in both groups. The highest
possible score was 28; the mean (SD) baseline scores were 22.5 (3.3) and 21.2 (3);
p=0.3 points for the IG and UC respectively. There was a trend toward improved
satisfaction in both groups; the post intervention score were 24.7 (3.5) and 22.5
(2.6); p=0.1. The mean difference in pre and post scores for the IG was 2.44 (4)
compared to 1 (2.8); p=0.4 for the UC.

6.1.4 DISCUSSION
The purpose of this pilot was to assess the feasibility of a novel model of disease
management for older people with OADs; that is Integrated Problem Based
Management (IPBM). The IPBM design targets clinical problems to biological,
clinical, functional and patient centred problems. This pilot indicates that IPBM is a
feasible model for tertiary care management that results in improvements in health
outcomes that care be achieved over and above tertiary level, guideline based best
practice care.
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Despite the purpose of the pilot being the assessment of feasibility, the results
indicate that IPBM is not only feasible but is an effective model which results in
clinically and statistically significant improvements in the primary outcome of health
status and reduction in clinical management problems. The magnitude of quality of
life change was far greater than expected and larger than that reported in other
studies of OAD management that have trialled self-management, pulmonary
rehabilitation or pharmacotherapies. In a Cochrane systematic review evaluating
pulmonary rehabilitation, six studies that measured health status using the SGRQ
were included in a meta-analysis [377]. The mean change in SGRQ was a -6.11
decrease. Similarly in studies evaluating integrated self-management interventions
the size of the effect was not of the same magnitude as IPBM. In the study by
Bourbeau et al [448] of intensive self-management with weekly visits with a health
professional for 2 months and monthly phone follow up there was a -6.4 unit
reduction in SGRQ at 4 months, this compared to a -2.3 unit change in the usual
care group. The effect size in the usual care arm for the Bourbeau trial and the
present study are of the same magnitude whilst the present study demonstrated
improvement in SGRQ of twice the size for the IG. Likewise the TORCH [449] and
UPLIFT [450] large multicentre pharmacotherapy trials resulted in much smaller
changes in HRQoL than what is reported in this present study .

In one study of similar sample size and duration comparable improvement in health
status were demonstrated. In this study Koff et al [268] evaluated the effect of the
integration of self-management education with proactive remote disease monitoring
in COPD. A 10.3 unit decrease in SGRQ was reported for the intervention group
compared to 0.6 units decrease for usual care. This suggests that interventions
that combine self-management, increased communication and exacerbation
management may be necessary to achieve such an impressive effect.

In this present study, the IPBM group demonstrated a mean difference in SGRQ of 12.3 units. The intervention for IPBM combined the treatment interventions of the
studies described; it included case management, an agreed treatment plan, selfmanagement education, pulmonary rehabilitation and tailored pharmacotherapy to
the components of airway disease and co-morbidity. This integrated approach to
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the management of all of the components of OAD is likely to be the reason for such
a large change in health status and successful reduction in clinical problems. In
Chapter 3 of this thesis I reported the relationship between the number of clinical
problems and HRQoL, this relationship was reproduced with the data presented in
this chapter. Furthermore this present study provides evidence that it is possible to
reduce the number of clinical problems and by doing so health status significantly
improves.

It is becoming increasingly recognised that pulmonary rehabilitation is an integral
component of COPD management but it should not stand in isolation and
multidimensional programmes of integrated disease management that combine
optimal medical management, self-management education, pulmonary
rehabilitation, co-morbidity management and patient preferences are gaining
increasing support [387]. In 2008 a round table discussion was held with 20
international pulmonary rehabilitation key opinion leaders. The purpose of the
meeting was to discuss the future direction of pulmonary rehabilitation, assess
where it fits into the comprehensive care of COPD patients, and to consider how
clinicians can best apply interventions. The complexity of management and
systemic effects of COPD were recognised, as was the need for a new chronic care
model that integrates services and therapies tailored to the specific needs of the
individual patient [53]. This study provides exciting preliminary data supporting a
model such as this.

The effect of the intervention was dependent upon the number of times the
participants in the IG received a novel intervention. This meant that careful
consideration of the components of usual care were essential to the study. It may
be suggested that many of the treatment interventions included in this study are
also part of usual care pulmonary rehabilitation recommendations, for example
standards for pulmonary rehabilitation recommend exercise training, selfmanagement education, and psychosocial and nutritional intervention [53]. Personal
experience and communication with pulmonary rehabilitation co-ordinators and
clinicians however suggests that these pulmonary rehabilitation interventions are
often delivered within a group environment and are not individualised and not
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supported by the same degree of assessment and individualised management that
IPBM provides. Furthermore, older patients with asthma or overlap OAD who have
the same problem profile are not covered by these recommendations. Data does
not exist to support or refute the rehabilitation claim made above. A number of
pulmonary rehabilitation surveys that have been conducted in this country have
dealt with duration, frequency, waiting lists and the incorporation of exercise and
education [451, 452], although to my knowledge no studies have addressed the
specific interventions or whether they are delivered in a group or individually. A
survey of pulmonary rehabilitation programmes in the UK [453] reported the
components of education and exercise but did not assess how these were
delivered. This study did report that only 50% of the programmes surveyed
included a smoking cessation component and only 14% included advice about
coping with disease, and data was not collected about co-morbidity.

In addition to the pulmonary rehabilitation recommendations discussed, the IPBM
intervention provided many additional novel interventions including tailored
pharmacotherapy for: airway and systemic inflammation; smoking cessation; mucus
hypersecretion and microbiology; and co-morbidities such as sarcopenia, anxiety
and depression. Additionally, individualised tailored nutritional and problem based
educational interventions were provided.

An important component of the intervention was the care planning exercise that
provided the participants with the objective feedback and included them in the
planning of their care; a theme that was strongly desired by participants in chapter 4
of this thesis. The World Health Organization defines integrated care as “a concept
bringing together inputs, delivery, management, and organization of services
related to diagnosis, treatment, care, rehabilitation, and health promotion [244]”.
Despite asthma and COPD guidelines the most effective approach of delivering and
coordinating comprehensive and multidisciplinary care along the disease continuum
remains unclear [454]. Moreover, it is conceptually unclear how such programmes
should be defined [455]. Arguably, pulmonary rehabilitation is a component of
integrated care and IPBM provides an effective vehicle to deliver integrated care for
older people with OAD.
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A very valid reason that many pulmonary rehabilitation interventions are delivered in
a group setting is related to resources and time. In a survey by The Australian Lung
Foundation 47% of respondents reported the lack of funding as a barrier/challenge
to keeping a pulmonary rehabilitation programme running [452]. This needs to be
considered in the implementation of an IPBM model. The interventions for IPBM
were delivered in individual consultations on the same day as the pulmonary
rehabilitation sessions, and required a mean of 4 visits to provide the interventions.
Whilst this was feasible in a small group of patients, it is a factor that needs to be
evaluated on a larger scale taking into consideration the cost of delivering such
services. However, given the findings of this study, the health benefits for patients
over time are likely to outweigh the costs of service delivery.

The outcome measures require further consideration. In this study a statistically
and clinically significant improvement in HRQOL using SGRQ was demonstrated as
was a significant reduction in the number of clinical problems measured by the
MDA. Overall the MDA was sensitive enough to detect a reduction in clinical
problems. Individually however this was not necessarily the case. While the MDA
detected a reduction in the proportion of participants with inadequate inhaler
technique, inhaler polypharmacy, activity limitation, poor exacerbation management
skills and abnormal Epworth Sleepiness Scale score it did not detect difference in
other domains where clinically significant differences were detected. Specifically
there were no statistical differences in the proportion of participants who were
smoking, had systemic or airway inflammation, many of the co-morbidities or
improvements in nutritional state. However when the outcomes of inflammation
were analysed for the subgroup of participants who received such interventions
there were clinically important differences; median eosinophil (%) counts fell from
15.5 to 0, similarly neutrophils (%) fell from 75.25 to 68.46 and CRP mg/mL from
7.9 to 3.8. The 2 smokers ceased, those who were depressed were considered
treated and there were improvements in weight for those who were obese and
underweight. The sensitivity of the MDA as an outcome measure may improve with
larger numbers but recognisably reporting categorical changes for the whole group
may not be an appropriate.
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Limitations
The limitations of this study must be acknowledged. Perhaps the most obvious is
the small sample size. The intended sample size of the pilot study was 20
participants in each treatment arm, however due to slower than anticipated
recruitment data has only been reported for 12 participants in each group.
Nevertheless, even if the recruitment targets were met within the available
timeframe a much larger sample size would still be necessary to adequately power
the study to determine efficacy. As such this study requires replication in a large
multi centred randomised controlled trial design in order to confirm the findings
presented in this thesis.

A further limitation relates to the design; participants were not randomised to the
treatment allocations due to the potential for contamination and effect modification.
This could be overcome in a larger study by a randomised cluster design.
Accordingly treatment allocation was based on place of residence and this may also
have resulted in allocation bias. However, I would argue against this, allocation
was independent of the patient, research staff and the physician. All of the
physicians working within the John Hunter Hospital ambulatory care clinics provide
clinical services to all patients throughout the Greater Newcastle cluster irrespective
of the patients’ place of residence. The John Hunter Hospital physicians refer
patients to the community based pulmonary rehabilitation programmes at least as
frequently as they refer to the John Hunter Hospital programme (Referrals are sent
to a central referral centre at John Hunter and are frequently reviewed in terms of
programme placement). This lack of randomisation may have also lead imperfect
matching of the groups in terms of clinical and physiological measures. There was
a clinically significant difference in the bronchodilator response of the two treatment
groups and the post bronchodilator FVC. Despite these physiological differences
the groups were matched for the key outcomes of the study including the primary
outcome of SGRQ, the intervention outcome (number of clinical problems) and the
number of comorbidities as measured by the Charlson co-morbidity index.
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One of the purposes of this trial was to assess feasibility of this novel intervention;
however we were not able to thoroughly explore feasibility on all levels. This study
made no attempt to assess the health economics of this treatment model and this
would be necessary in a larger clinical trial. I acknowledge that the intervention was
more time and resource intense than usual care, however I speculate that over time
the intervention could become cost neutral by reducing morbidity and healthcare
utilisation. As a future project I will perform a retrospective economic analysis of the
intervention compared to usual care.

I have already acknowledged that the intervention was more time intensive than
usual care and this may be considered a barrier to a feasible intervention. In terms
of the extent of the intensity, the intervention group received an additional 4.1 (0.83)
individualised visits compared to usual care. However during these visits the mean
(SD) number of interventions delivered was 10.4 (1.7). To ensure a person centred
approach these visits were dovetailed into the existing pulmonary rehabilitation
programme attendances, however the case manager conducting the visits was
certainly an additional cost to existing resources. This intervention whilst feasible in
a clinical trial setting would certainly challenge the traditional structures of the
conventional health care system and would require a redesign of current clinical
services to translate this into practice. Publication of this work and future larger
studies may assist in practice change. Furthermore, the time to follow up
evaluation was 3 months; longer term follow up is necessary to evaluate the
maintenance of the effect and the effect on exacerbations. This longer term follow
up will be completed outside the time period of this thesis.

A further limitation relates to the reporting of some of the important outcomes,
including exacerbations and adherence. The data collection tools for these
outcomes were less than adequate. For exacerbations participants were required
to recall the number of emergency room, hospital and GP attendances, as well as
steroid and antibiotic courses from one visit to another. There was no attempt to
contact the GP to confirm the number of unscheduled visits. The intervention group
had more frequent contact with the study team and more access to the investigators
via phone consults and intervention visits during the trial. This could have lead to

- 237 -

ascertainment bias in terms of reporting of exacerbations. There were more
exacerbations in the intervention group and this may be a possible explanation of
this. In any future efficacy studies the routine collection of exacerbation data would
need to include contact with the general practitioner for ascertainment of these
events. Additionally, there are now more accurate and reliable means of collecting
exacerbation data such as the EXACT PRO (EXAcerbations of Chronic Pulmonary
Disease Tool (EXACT) patient-reported outcome (PRO)), which has been designed
to standardise the method for evaluating the frequency, severity, and duration of
acute exacerbations of COPD [456]. A tool such as this would also address this
limitation. Similarly when assessing adherence I used no objective measure to
review the medications taken by participants and I relied on patient report from one
visit to the next. This method is again a suboptimal assessment of treatment
adherence. The use of objective measures is needed in a larger trial.

6.1.5 CONCLUSIONS
In summary, a model of integrated problem based management that tailors and
individualises treatment to biological, functional, clinical and behavioural
management issues whilst taking into consideration the preferences and needs
elicited from older people with OAD is feasible in a tertiary care setting. Most
importantly, it results in clinically and statistically significant improvements in health
status and effectively reduces the number of clinical problems that exist. A large
scale randomised controlled trial is necessary to confirm these findings in a larger
population.
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CHAPTER 7
DISCUSSION, CONCLUSIONS AND FUTURE DIRECTIONS

Excerpts from this chapter have been published in The Lancet as: Gibson PG,
McDonald VM, Marks GB. Asthma in Older Adults. Lancet. 2010: 374; 803-813
[1]

The Lancet, Volume 376, Issue 9743, Pages 803 - 813, 4 September 2010
doi:10.1016/S0140-6736(10)61087-2
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7.1 SUMMARY
The management of obstructive airway disease (OAD) in older people is a complex
issue. The reasons for this are multifactorial, and, as outlined in Chapter 1, they
relate to age related structural changes in the lung [65, 68, 293], the heterogeneity
and overlap that exists both within and between asthma and COPD in older people,
and the increased in co-morbidity that occurs with advancing age [108].
Furthermore there is a paucity of evidence to guide management in this population,
as older people and those with overlap OAD are frequently excluded from clinical
trials [236, 241, 242]. The current treatment approach is to apply disease specific
guidelines to the management of older people with OAD. Clinical practice
guidelines however, have been criticised because they do not address the needs of
this population, as they are single disease focused [43], largely ignore the
consequences of ageing or the existence of multiple complex co-morbidities [237]
and are not person centred [235]. There is a clear need for a new approach to the
management of OADs in older people [15, 42, 96, 263]. In this thesis I have
examined this need and in response I have designed and trialled an approach to
OAD in older people that is person centred, evidence-based, and built around
multidimensional assessment and intervention.

The focus of this thesis was the characterisation, assessment and management of
Obstructive Airway Diseases (Asthma, COPD and Asthma-COPD Overlap) in
people aged 55 years and greater. Herein I have discussed a review of the current
literature and presented 4 chapters comprising the results of a mixed methods
research project investigating the problems and management of obstructive airway
diseases in a study population of people over 55 years of age.

The literature review, as outlined above, indentified the need for a different
approach to OAD in older people. In Chapter 3 I conducted a cross sectional
analytical study to characterise OADs in older people from a clinical, biological,
functional and behavioural perspective. This involved the development and
application of a multidimensional assessment to identify the spectrum of clinical
problems that exist in OADs. This work demonstrated the feasibility of
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multidimensional assessment, identified a large number and range of problems
associated with OAD, and observed that each additional clinical problem was
associated with a clinically significant decrement in quality of life. In Chapter 4 the
person-centred approach was deepened as I gained an understanding of the older
person’s experience of living with OAD in terms of the impacts, problems and
barriers to optimal disease management. Having characterised the number and
type of management issues from the perspective of both the clinician’s and the
older person with OAD, I then examined the degree of concordance and
discordance between patients and clinicians in terms of disease management
issues (Chapter 5). This work provided a rich knowledge base for understanding
the nature of OAD in older people. Using these results I developed and piloted a
novel model of disease management that was individualised, integrated, problem
based and person centred (Chapter 6). This model was shown to be both feasible
and effective.

The research has contributed to an improved understanding of the problems that
exist in OAD in older people, has explained barriers to management from a patient’s
perspective and has successfully tested a novel (Chapter 6) approach to the
problems associated with OAD in the older population.

The major findings of this research are:
 Despite usual tertiary level care, older people with OAD continue to
experience multiple biological, functional, clinical, psychosocial and self
reported problems.
 These problems have a significant impact on health status and are similar in
number and in nature irrespective of a person’s diagnosis of asthma, COPD
or overlap OAD.
 There is discordance between patients and their clinicians in terms of the
importance of these clinical management issues.
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 From the patients perspective there is a lack of person centredness in the
approach to care and patients do not feel listened to or valued.
 Patients desire more of a partnership approach and would like more age
specific information about disease, management and prognosis.
 Integrated problem based management is a feasible and effective way
of delivering care to older people with OAD which leads to significant
improvements in health outcomes.

A schema of these findings is presented below (Figure 7-1).
Figure 7-1 Schema of the body of research presented in this thesis

There has been an abundance of reviews and editorials in leading journals calling
for a new approach to the assessment and management of older people with OAD
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[15, 42, 43, 236, 263, 355]. There are also many converging lines of argument that
suggest a multidimensional approach to the management of asthma and COPD in
older people may be appropriate. Guerra suggests that a multidisciplinary
assessment approach presents a challenge to the rigid categorisation of patients
into existing diagnostic labels and shifts the focus to recognise the importance of
multiple clinical, functional, morphologic, immunological, and molecular
assessments that can be used to tailor and optimise treatment [42].

This research extends our current knowledge of the clinical management problems
that exist in OAD in patients over the age of 55 years from a multidimensional
perspective including clinical, functional, biological, psycho-social and patient’s
perspective and highlights the benefits of a multidimensional approach. The care of
older patients is really multidimensional involving modalities such as
pharmacotherapy, rehabilitation, education and social interventions [263]. Despite
the abundance of reviews and editorials in leading journals calling for a new
approach to the assessment and management of older people with OAD [15, 42,
43, 236, 263], few studies have designed and tested the effects of such an
approach.

The first of the studies presented in this thesis (Chapter 3) indicates that
older people with OAD experience multiple clinical problems that adversely impact
their quality of life and the number of problems has a cumulative detrimental effect
on health status. The problems identified are multiple, and are additional and often
divergent from those suggested in disease specific CPGs. Furthermore in older
people the clinical problems are not related to specific diagnoses. This data
supports the conclusion that there are significant gaps in the treatment
recommendations for older people with OAD, as there is both an overlap and a
convergence of asthma and COPD in this population, and this has yet to be
adequately addressed in management approaches. A multidimensional
assessment offers a superior approach to understanding and managing older
people. The clinical implication of continuing the current approach are that clinical
problems will not be identified or addressed and effective treatment options that are
tailored to the patient may not be offered.
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The qualitative component of this research has provided insight into the patient’s
perspective in terms of their experiences of living OAD and as a user of the health
care system. The knowledge gained from this indicates that patients experience
challenges from the time they engage in the health care system with the first
presentation of their symptoms to the chronic management of their condition.
Patients experience difficulties in communication and note an absence of a
partnership approach, they feel that clinicians are single disease focused and
focused on their own agendas rather than those of the patients. In essence
patients report a lack of attention to their personal experiences of disease and the
disease process with a lack of respect for their values, beliefs and desires. They
have a strong desire to build a partnership approach with the clinicians and to gain
a better understanding of their condition, prognosis and management. Furthermore
patients report a desire for objective testing and assessment and feedback of
results. Patients also value the input from a multidisciplinary team.

Previous research in asthma also supports the notion that older people desire joint
decision making with the doctor [167]. In a person centred approach to care the
clinician requires an appreciation of the patients expectation, beliefs and concerns,
must be willing to provide information and education about diagnosis, treatments
and prognosis, and to reach agreement about the treatment decisions as a partner
in care [233, 278, 279]. This approach is in harmony with the desires reported by
the patients in the qualitative interviews and indicates the value of an effective
partnership that elicits the patient’s concerns and includes them in decision making.
This research also demonstrates that in some areas of disease management there
is discordance between patients and physicians in the importance of the clinical
management problems evident in OAD. Additionally, there are several areas that
are viewed as less important to both patients and clinicians. These are related to
the self-management aspect of care, in particular written action plans, an area
where poor uptake of interventions is evident [210]. This discordance further
supports the findings of the interviews suggesting that at times as clinicians we are
not synchronised to the needs of the patient. Busy clinical settings are barriers to
the delivery of a truly person centred model of care, however studies have
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demonstrated that patients desire this approach and that it is associated with
improved satisfaction and patient clinician partnerships, [168, 381] my results
support these findings and also demonstrate an association with improved health
outcomes.

The data obtained in Chapter 3, Chapter 4 and Chapter 5 were used to inform the
design of the clinical trial reported in Chapter 6. This pilot study, a controlled clinical
trial of IPBM in older people with OAD was designed and conducted to assess the
feasibility of the IPBM model. Despite having only a small number of participants, I
demonstrated clinically and statistically significant improvements in the primary
outcome of health related quality of life.

A model of this approach is presented in Figure 7-2. This model places the patient
in the centre of their own care and recognizes the multiple and divergent
management issues that impact of health status and morbidity in older people with
asthma and COPD. The model is presented as a circle indicating the necessity of a
holistic method that is multidimensional in its approach to assessment and
management.
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Figure 7-2 Model of disease management for older people with OAD

Older person
with OAD

We are ill equipped with evidence on how to treat asthma and COPD in older
people and how to design systems of care that will optimise health gains in this age
group. The body of this research provides novel pilot data to guide future
management.
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7.2 FUTURE DIRECTIONS
Would IPBM in older people with OAD be effective in a large scale multi centre
randomised trial?
The data presented in chapter 6 indicate that a model of IPBM improves HRQOL
and reduces the number of problems. These are the results of a small scale pilot
controlled clinical trial. An attempt to replicate these findings must be performed in
a large randomised multi centred controlled clinical trial to assess the external
validity of these results. The data from this thesis can be directly used to design
such a trial.

We are planning a study of a continuous response variable from independent
control and experimental subjects with 1 control (s) per experimental subject. In a
previous study the response within each subject group was normally distributed with
standard deviation 12. If the true difference in the experimental and control means
is 6, we will need to study 64 experimental subjects and 64 control subjects to be
able to reject the null hypothesis that the population means of the experimental and
control groups are equal with probability (power) 0.8. The Type I error probability
associated with this test of this null hypothesis is 0.05.

Is IPBM a cost intensive or cost effective solution to the management of asthma and
COPD in older people?
No economic analysis was conducted during the pilot study presented in chapter 6.
As a future project I plan to undertake a retrospective cost benefit analysis using the
data collected during the pilot.

Do different patient subgroups benefit more from IPBM?
Patients were recruited to IPBM (Chapter 6) based on a diagnosis of OAD
confirmed by a post bronchodilator FEV1 of <80% and FER < 0.7. These
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participants had varied OAD disease phenotypes. It is possible that the disease
phenotype may predict the response to IPBM. A larger sample size is required to
confirm this; this work will continue following the completion of my candidature.

Does concordance/discordance of the importance of clinical problems exist in a
large group of physician and patients, and can a self-management intervention
improve concordance?
In chapter 5 I demonstrated discordance between patients and physicians in the
importance of managing some of the clinical problems. It is not unclear if these
results have external validity or if a self-management intervention like the one
described in Chapter 6 can improve concordance. These questions could be
answered in a larger RCT.
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ASSESSMENT OF INHALED RESPIRATORY MEDICATION DEVICES TECHNIQUES
AEROSOL
A
D
E
Q
U
A
T
E

SPACER

AUTOHALER

HANDIHALER

1. Remove cap

1. Remove cap

1. Remove cap

1. Open dust cap

2. Shake inhaler

2. Shake inhaler

2. Hold upright

2. Open mouthpiece

3. Hold correctly

3. Insert into spacer

3. Push grey lever up

3. Hold base

4. Activate x1 only

4. Hold correctly

4. Shake inhaler

4. Load capsule correctly

5. Activate on inspiration

5. Activate x 1 only

5. Hold mouthpiece between lips to
form a seal without blocking vents

5. Close mouthpiece (click)

6. Inspiration continues after
activation

6. Inspiration
6. Inspiration

6. Keeping upright, press green
button and release
7. Hold mouthpiece between lips to
form a seal
8. Inspiration

O
P
T
I
M
A
L

7. Breath Hold time (sec)
(No = 0/1-2 sec)
(Yes = 3-5,>5 sec)
8. Slow inspiration
Deep inspiration

7. Breath-hold time (sec)
(No = 0/1-2 sec)
(Yes = 3-5,>5 sec)

7. Breath hold time (sec)
(No = 0/1-2 sec)
(Yes = 3-5,>5 sec)

9. Slow inspiration

8. Slow inspiration

8. Deep inspiration

11. Hold breath

9. Deep inspiration Or
7. Breathe normally for 4 or 5 times

9. Slow inspiration

12. Repeat steps 8 - 11

9.

10. Lower grey lever
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10. Deep inspiration

ASSESSMENT OF INHALED RESPIRATORY MEDICATION DEVICES TECHNIQUES
A
D
E
Q
U
A
T
E

O
P
T
I
M
A
L

TURBUHALER
1. Remove cap

1. Hold the device in one hand

ACCUHALER

1. Pull off the cap

AEROLIZER

2. Hold upright

2. Place thumb of other hand on thumb grip

2. Hold base

3. Turn base  (R)

3. Open by pushing thumb grip right around until
it
clicks

3. Load capsule correctly

4. Slide lever down until it clicks

4. Keeping upright, squeeze two blue buttons and
release

5. Hold mouthpiece between lips to form a
seal

5. Hold mouthpiece between lips to form a seal

5. Hold mouthpiece between lips to form a seal

6. Inspiration
7. Forceful inspiration

6. Inspiration
7. Breath-hold time (sec)

6. Inspiration
7. Breath-hold time (sec)

4. Turn base (L) click

8. Deep inspiration

(No = 0/1-2 sec)

(No = 0/1-2 sec)

(Yes = 3-5,>5 sec)

(Yes = 3-5,>5 sec)

8. Steady inspiration

8. Quick inspiration

9. Deep inspiration

9 . Deep inspiration
10. Repeat steps 6 – 9

Circle Steps not performed correctly INADEQUATE
adequate box performed

OPTIMAL

- not all steps in adequate box performed

- all steps performed
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ADEQUATE

-

all

steps

in

INFORMATION AND CONSENT: CHAPTER 3, 4 AND 5
Dr Jodie L Simpson
Department of Respiratory and Sleep Medicine
School of Medical Practice and Population Health
Level 3, Room 3598, Hunter Medical Research Institute
John Hunter Hospital
New Lambton Heights NSW 2305
Ph: 02 49214965 Fax: 02 49855850
Email: jodie.simpson@hnehealth.nsw.gov.au

Participant Information and Consent Form
Characteristics of Airways Disease in people over 55 years

We would like to invite you to participate in a new research study that will investigate
the characteristics of airways disease in people over the age of 55 years.

Purpose of the Study

This study is being conducted by Dr Jodie Simpson and Professor Peter Gibson at the
John Hunter Hospital and is part of the requirement for a PhD at the University of
Newcastle by Vanessa McDonald, under the supervision of Professor Peter Gibson
and Doctor Isabel Higgins.

Many people over the age of 55 experience respiratory symptoms including
breathlessness, cough and chest tightness. Sometimes these symptoms are the result
of airway disease including asthma or COPD including bronchiectasis. COPD stands
for Chronic Obstructive Pulmonary Disease. You may have COPD if you have trouble
breathing or a cough that will not go away. The word obstructive means partly blocked.
In COPD the openings of the airways are smaller and less air is able to get in and out.
Asthma is due to narrowing of the airways. The narrowing is caused by spasm of the
muscle that surrounds the airway, swelling and inflammation of the lining of the airway
and overproduction of mucus. Bronchiectasis is due to damage of the airways, which
causes them to enlarge. The complex cleaning system of tiny hairs (cilia), which are
part of the cells lining the airways are damaged and destroyed. Mucus cannot be
cleared easily from the lung, leading to infection, which can damage airways.

This study will investigate people with asthma, bronchiectasis and COPD and look at
the differences in clinical problems and inflammation. The study will further our
understanding of airway disease and its management in people over the age of 55, but
it may not necessarily benefit you personally. We will also study healthy people (with
no respiratory symptoms and normal lung function tests) to determine if there are
differences in some important proteins of the immune system.
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Who can participate?
Airway Disease Group
To participate in this study you should have a diagnosis of COPD, bronchiectasis or
asthma and be over the age of 55 years.

Your respiratory symptoms and medication use needs to have been stable for one
month prior to enrolling in the study. This means that you have not changed your
medications during the last month or taken antibiotics. If you are taking some
medications you will be unable to participate in the study.

You will be unable to participate if you have been unwell in the last 4 weeks and as a
result are taking:
Prednisone
Prednisolone
Antibiotics for your chest or sinus disease

However, if you are taking these medications for an acute episode and you still wish to
participate you would need to stop them for one month prior to participating.

You will be unable to participate in the study if you have a significant acute illness
requiring care or unstable angina or have had a myocardial infarction (heart attack)
during the previous month.

Healthy Control Group
A group of people without respiratory problems will be studied in order to compare
inflammation between people with airway disease and healthy people. To participate in
this study group you should have no respiratory illness. We will make comparisons
between healthy controls who are over 55 years of age with those under 55 years of
age to see if there are differences in airway inflammation and lung function.

You are invited to participate as a member of the following group:
RESPIRATORY/CONTROL (Strike out the term, which does not apply).

What Procedures will be carried out?
If you agree to take part in the study you will be invited to attend the Respiratory
department on level 2 at John Hunter Hospital. Your visit will take no longer than 3
hours to complete. You will be asked some questions about your medical history,
symptoms and a history of your exposure to dust and smoke. We will also ask you to
complete some questionnaires about your general health or quality of life, your
symptoms and your disease management skills. You will also be asked questions
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about the problems you experience as a result of your breathing problems. These
questions will take about 60 minutes to complete. People in the healthy control group
will be asked to complete the same questions.

You will also be asked to undergo some tests and assessments these include:

Allergy tests
If you have not had an allergy test in the last year, we will do an allergy skin test to see
if you are allergic to some common substances. Tiny pricks are made on the skin (this
is usually not painful). A small amount of fluid is then put on your skin. If you are
allergic to this a small itchy lump will occur. This only lasts for an hour or so and if it is
annoying we can give you some cream that takes the itch away.

Breathing tests
We will do some breathing tests, which involve breathing into some tubing, this will
allow us to assess your lung function and also determine if there is any inflammation in
your airways. You will then be asked to inhale a mist of salty water delivered by a
nebuliser. This is a routine clinical test that enables a sample of your sputum to be
obtained at the same time as measuring your lung function. You will be asked to do this
for periods of 30 seconds, 1 minute, 2 minutes, 4 minutes, 4 minutes and 4 minutes.
The breathing test (spirometry) will be done at the end of each period and you will be
asked to produce a specimen of sputum. The test will be stopped at your request or if
you experience increased symptoms. It can cause coughing and wheezing and a
temporary fall in your lung capacity. You will be given a reliever medication if you
develop any problems with your breathing. These effects are quickly and completely
reversed by reliever medication if necessary. We will closely monitor your symptoms
and breathing throughout the study. The sputum sample collected will be used to look
for chemicals that cause inflammation and we will also look for infection in your
sputum. The remainder of the sputum will be kept and may be used to detect other
markers in the future. Future tests will only look at genetic markers that are concerned
with asthma or COPD. At all times your anonymity will be maintained.

You will also be asked to perform a breathing test to measure a chemical in your breath
called nitric oxide; this also allows us to measure the inflammation in your airways. It is
a simple test where you will be asked to breath slowly and deeply into a tube and then
exhale gently. This technique will be repeated three times. This test should not cause
you any breathing concerns.

Blood Tests
We ask your permission to collect blood samples (about 4 teaspoons or 20mL) that will
be used to look for inflammatory substances and will be stored to look for inflammatory
genes in the future. Future tests will only look at genetic markers that are concerned
with asthma or COPD. At all times your privacy will be maintained, your samples will
be stored in a secure laboratory and will be coded. We will store the code and names
in a secure locked file that can only be accessed by the research team. We will not
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commence future research without approval from a Human Research Ethics
Committee.

Walk Test
You will be asked to complete 2 walk tests. We will ask you to walk for a period of 6
minutes in a hallway of the hospital. Before starting the test we will assess your pulse,
blood pressure and pulse oximetry which allows us to see how much oxygen is in your
circulation. You should wear comfortable clothing and shoes to your visits to the
hospital and you should use your usual walking aids. During the test you may
experience breathlessness; if this happens you may slow down or rest at any time
during the 6 minutes. We will use a counter to record how many laps of the walk track
you can do in the 6 minute time period.

You will not be asked to do the walk test if you have a resting heart rate of more than
120 beats per minute, or if your blood pressure is too high on the day of the visit. We
will assess your heart rate and blood pressure prior to the walk test to see if you can
participate.

If you take medication for angina, we will ask you to bring this medication with you to
your visit.

CT Scan
If you are in the RESPIRATORY group, you may be asked to undergo a CT scan of the
chest. This will only be done in a small group of participants based on the results of
their breathing tests. A CT scan is a type of X Ray that is used to see if emphysema is
present. It is not painful and is a common diagnostic tool used in respiratory medicine.
This research study involves exposure to a very small amount of radiation. As part of
everyday living, everyone is exposed to naturally occurring background radiation and
receives a dose of about 2 to 3 millisieverts (mSv) each year. The effective dose from
this study is about 2.1mSv. At this dose, no harmful effects of radiation have been
demonstrated and the risk is low. The dose from this study is comparable to that
received from routine diagnostic medical x-ray and nuclear medicine procedures.

We would like you to tell us if you have participated in any research studies in the
previous 5 years that have involved the use of radiation (such as studies where you
have had other CT scans), as we need to make sure that you do not exceed a safe
level of radiation.

You should keep this information sheet in a safe place at home. If you volunteer for
any research studies in the next 5 years that involve radiation you should show it to the
researcher.
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For all participants in the study we would like to record the visits and lung function
results in your medical records. This will involve our staff accessing your medical
record and recording the results of your visit in the patient notes.

Inhaler Technique
We would like to observe the way use your inhaled medicine or puffers. You will be
asked to demonstrate your technique using a placebo or dummy puffer. Please bring
your puffers to the visit with you.

Interviews

You may be asked to participate in an interview with one of the investigators. The aim
of the interview is to gain a better understanding of the problems experienced by
people with airways disease. This interview will be audio recorded to capture all the
information. Participant responses will not be identified in any way. At any time during
the interview you may request that the tape be stopped, you can also review the tape
and ask the interviewer to edit or erase the tape at any time during the interview.

How Many Visits?
We will ask you to return for up to two visits. This is to enable sufficient sputum to be
collected to be able to measure the chemicals we would like to study. The visits should
occur within 6 weeks from your first visit.

If you become unwell during the study you should contact your doctor for regular
treatment and also contact the research team on telephone 49214965 or 49855766.
You will be withdrawn from the study while you are unwell and may be re-enrolled once
you are well and 4 weeks after you have finished any antibiotic or oral corticosteroid
(prednisone, prednisolone) treatment.

At your request we will provide results from your visits in a letter to your GP or
specialist.

How will the information collected be used?

Samples collected for the study will be stored in the research laboratory.
Questionnaires and information will also be stored in a secure office. They will be
stored for up to 15 years and will be discarded according to the guidelines of the
Hunter New England Area Health Service and the University of Newcastle. Your name
will not appear on any sample or information. All information is kept strictly
confidential, and your name will not appear in any reports. The results of this study will
be collated and communicated to the scientific community. They may also be
compared to results from other studies.
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Risk/Benefit
The sputum test can cause coughing, some minor chest discomfort and wheezing. This
is brief and promptly responds to reliever medication, which will be provided for you.

The side effects of having blood collected may include bleeding or bruising at the
injection site and possible dizziness and/or possible fainting. Please advise the
research team if you normally feel dizzy or faint when you have blood collected.

If you are allergic to one of the allergens applied in the skin prick test you may find you
have an itchy lump on your skin. We can give you some cream to help relieve the itch.

The walk test may make you breathless, you will be given time to rest and recover
should you become breathless.

Your participation in the study will benefit our understanding of respiratory disease but
you may not benefit personally from the study. All information about your condition will
be available to be sent to your general practitioner at your request. The results of the
study will also be available to you at the completion of the study, however you should
be aware that the study may take several years to complete.

Voluntary Participation
Your participation in this study is voluntary. If you decide not to participate in the study
this will not affect the current or future management of your respiratory problems. If at a
later date you wish to withdraw from the study you are free to do so.

If you decide to withdraw from the study, you have the option of withdrawing all data
relating to you and have any samples destroyed. An exception to this is in the case of
an adverse event or serious adverse event, where data needs to be retained for
regulatory reporting. However all data that is collected will be beneficial to the research
study.

We would like to take this opportunity to thank you for your interest in this study, even if
you decide not to participate. If you would like to participate, please write your name
and sign the attached consent form and return the consent form.
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Investigators
Doctor Jodie L Simpson
Post Doctoral Fellow
Hunter Medical Research Institute
Respiratory and Sleep Medicine
Locked Bag 1, HRMC NSW 2310
Phone: (02) 4921 4965

Professor Peter G Gibson
Senior Staff Specialist
Hunter Medical Research Institute
Respiratory and Sleep Medicine
Locked Bag 1, HRMC NSW2310
Phone: (02) 4985 5766

Ms Vanessa M McDonald
PhD Student
Clinical Nurse Consultant
The University of Newcastle
Department of Respiratory and Sleep Medicine
Locked Bag 1, HRMC 2310
Phone: (02) 49213470

Dr Isabel Higgins
Clinical Nurse Consultant
John Hunter Hospital

Doctor Phil Hansbro
Senior lecturer
The University of Newcastle
Discipline of Immunology and Microbiology
University Drive, Callaghan NSW 2308
Phone (02) 4923 6819
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Phone: (02) 49214791

Complaints about this research

This protocol has been reviewed and approved by the Hunter Area Research Ethics
Committee (whose functions will be performed by the Hunter New England Research
Ethics Committee from 1 January 2006) Reference Number 05/12/07/3.11 and the
University of Newcastle’s Human Research Ethics Committee approval number H-1800206. Should you have concerns about your rights as a participant in this research, or
you have a complaint about the manner in which the research is conducted, it may be
given to the researcher, or, if an independent person is preferred, to the Human
Research Ethics Officer, Research Office, The Chancellory, The University of
Newcastle, University Drive, Callaghan NSW 2308, telephone (02) 49216333, email
Human-Ethics@newcastle.edu.au
Alternately you may contact Dr Nicole Gerrand, Professional Officer, Hunter New
England Human Research Ethics Committee, Hunter Health, Locked Bag 1, New
Lambton NSW 2305, telephone (02) 49214950, email
Nicole.Gerrand@hnehealth.nsw.gov.au
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Characteristics of Airways Disease in People over 55 years

Dr Jodie L Simpson
Department of Respiratory and Sleep Medicine
School of Medical Practice and Population Health
Level 3, Room 3598, Hunter Medical Research Institute
John Hunter Hospital
New Lambton Heights NSW 2305
Ph: 02 49214965 Fax: 02 49855850
Email: jodie.simpson@hnehealth.nsw.gov.au

Consent Form

I have carefully read the study information provided to me and understand the
procedures I have been asked to undertake or perform as part of the research. I agree
to my medical record being reviewed and my samples being stored for future research.
All questions raised by me have been answered to my satisfaction. I have been
provided with a copy of the information leaflet/consent form. I understand that I am free
to withdraw from the study at any time, without any disadvantage to my future care.

I consent to participate in this study

Yes

I consent to participate in the interview

Yes

Name

Signature

No

Date
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No

CASE RECORD FILE: CHAPTER 3 AND CHAPTER 5
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Visit Checklist

Sign Initials

Date of Visit 1 _____/________/_________
Demographics
Inclusion/Exclusion
Medical History/ Co Morbidities
Clinical Data
Other Medications
Inhaler technique
Adherence
Exacerbation Management (copy of WAP)
Symptoms
Dyspnoea
Mucus Hypersecretion
Malnutrition
Patient related problems
FENO
Spirometry and BDR
Self-management
Anxiety and Depression
Dysfunctional breathing (Nijmegen)
VCD Questionnaire
Post BD spirometry and sputum induction
Systemic Inflammation (blood collected)
Smoking (Urine collected)
Date of Visit 2 _____/________/_________
Atopy (AST conducted if not performed in last 12 months)
Exercise tolerance (6MWT)
QOL (SGRQ & SF36)
Repeat 6 MWT after at least 30 minutes
Sputum induction (if required)
Date of Visit 3 _____/________/_________
DLCO (if not performed in the last 12 months)
Saline Challenge if FEV1>1.3L at V 1
Problem Prioritisation Activity
BODE
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SUBJECT DEMOGRAPHICS
SUBJECT NO:

MRN:

Surname:

First Name:

Street Address:
Suburb:

Post Code:

Phone Home:

Work:

Mobile:
Sex:

Email:
Male/Female (circle)

Date of Birth:

/

/

Height

cm

Weight

kg

GP Name and Address:__________________________________________________
Inclusion Criteria
Airflow obstruction: FEV1/FVC < 70%, AND FEV1<80%predicted
FEV1/FVC

% FEV1 % predicted ___________

Exclusion Criteria
In the past month have you
Taken Antibiotics for Chest/Sinus problems

Yes/No

Increased the use of your reliever medication and positive score on common cold
questionnaire

Yes/No

Taking oral steroids for current acute exacerbation (e.g. Prednisone)

Yes/No

Current acute illness

Yes/No

Note to researcher: If the answer to any of these questions is yes, the subject
cannot continue with the study today and needs to be rescheduled.
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MEDICAL HISTORY/CO-MORBIDITIES
Please indicate whether the patient has had any of the following area conditions
(Yes/No) and if yes, specify.
Area

Yes

No

Ear, nose and throat
Eye
Respiratory
Cardiovascular
Gastrointestinal
Hepatobiliary / Pancreas
Urology
Reproduction
Neurology
Blood and Lymphatic
Endocrine and Metabolic
Musculoskeletal
Skin
Psychiatry
Non – site specific
Drug Allergies?
Other information
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Specify: Condition / Procedure
(Year)

CLINICAL DATA: RESPIRATORY MEDICATIONS
Please circle

Current

Short acting 2-agonist:

Yes/ No

Long acting 2-agonists:

Yes/ No

Leukotriene modifier:

Yes/ No

Short acting anticholinergic:

Yes/ No

Long acting anticholinergic:

Yes/ No

Nasal Steroids:

Yes/ No

Theophylline:

Yes/ No

Oral Steroids
Type:
Dose:
Reducing Dose?

Yes/ No

Inhaled Corticosteroids:
Type:
Dose (strength, puffs, frequency):

Yes/ No

Seretide/Symbicort (circle one) Dose (strength, puffs,
frequency):

Yes/ No

How many days in the last week did you use your
reliever medication?

/7

How many times on those days did you use your
reliever?
Other respiratory medications (Drug, strength, dose,
frequency)
___________________________________________
___________________________________________
______________________________________
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Yes/No

OTHER MEDICATIONS
Drug

Route

Total Daily Dose
(units)

Indication

Started Post
Visit 1?
Yes
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No

INHALER TECHNIQUE
Have you participated in an education programme (e.g. the Asthma Management
Service or Pulmonary Rehabilitation) in the last 12 months?
If so what programme?
AMS

PRP

PRP Maintenance

Other______________________

Please record their inhaler technique adequacy on entering that programme.
pMDI

Spacer

Turbuhaler

Accuhaler

Aeroliser

Autohaler

Handihaler

Peak flow meter

Other (Specify)
Number of devices used (peak flow not included)
Please assess inhaler technique today. Please rate as: inadequate, adequate or
optimal. Please use placebo devices.
pMDI

Spacer

Turbuhaler

Accuhaler

Aeroliser

Autohaler

Handihaler

Peak flow meter

Other (Specify)
Number of devices used (peak flow not included)
Note to researcher: refer to AMS inhaler device assessment sheet

- 267 -

ADHERENCE
I would like to gain an understanding of your treatment use. Can you tell me what
medicines you don’t like to take?

What are the reasons for this?

How does this affect the frequency of you taking your treatment?

It can be difficult to remember all of your medicines when things get busy. Which
medicines have you missed or forgotten on the last week?

How many times in the past week have you missed a dose of your Preventer?
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EXACERBATION MANAGEMENT
Have you been prescribed a written action plan?
Do you use your WAP?

Yes / No

Yes / No

If not why not?_______________________________________________________
How many times have you used you WAP in the last 6 months
Note to researcher: Please ask for a copy of the WAP. If the participant has
undergone an education programme within the last 12 months please also ask
for a copy of their action plan prior to enrolment in the education programme.
WAP score:

INCLUDED

APPROPRIATE

Prescription reflects current treat

Yes / No

Yes / No

When to start treatment

Yes / No

Yes / No

How to start treatment

Yes / No

Yes / No

How long to stay on increased treatment

Yes / No

Yes / No

When to resume usual treatment

Yes / No

Yes / No

Appropriate terminology

Yes / No

Yes / No
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SYMPTOMS
Did you have a respiratory illness during childhood

YES

NO

If yes, please describe briefly (disease, duration etc)

__________________
Age at onset of respiratory symptoms

(years)

Age of disease diagnosis

(years)

Cough (circle) NO COUGH

DRY COUGH PRODUCTIVE COUGH

SYMPTOMS

0

1

2

3

4

BREATHLESSNESS

Not
breathless
at rest or
on exertion

Breathless
on
moderate
exertion
(e.g.
Walking
quickly)

Breathless on
mild exertion
(e.g. Walking
on level
ground)

Breathless on
minimal
exertion (e.g.
Getting
washed)

Breathle
ss at rest

WHEEZE

None

On
moderate
exertion

On mild
exertion

On minimal
exertion

At rest

COUGH

No cough

Mild cough
(i.e. Some,
mostly
morning)

Moderate
cough (i.e.
Some
morning and
evening)

Severe cough

SPUTUM
PRODUCTION

None

Small
amount of
sputum

Moderate
amount of
sputum

Large amount
of sputum

Mucoid
(clear)

Mucopurulent
(yellow)

Purulent
(green)

SPUTUM QUALITY
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DYSPNOEA
Modified Medical Research Council Dyspnoea Scale
“We would like to assess your level of breathlessness”
Grade/Circle
0

“I only get breathless with strenuous exercise”

1

“I get short of breath when hurrying on the level or walking up a slight hill”

2

“I walk slower than 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”

3

“I stop for breath after walking about 100 yards or after a few minutes on the
level”

4

“I am too breathless to leave the house” or “I am breathless when dressing”

Note to researcher: This is the modified MRC scale that uses the same
descriptors as the original MRC scale in which the descriptors are numbered 1-5.
The modified MRC scale (0-4) is used for calculation of BODE index.
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MUCUS HYPERSECRETION
Do you cough and produce sputum/phlegm?

Yes / No

If Yes, how many days in the past week have you coughed up sputum/phlegm

/7

Have you produced sputum/phlegm for more than 3 consecutive months over the past
2 years?

Yes / No

How much sputum/phlegm do you cough up in the course of a day?
Teaspoon

1 tablespoon 2 tablespoons ½ cup 1 cup

What part in the day do you cough up the most sputum/phlegm?
What colour is your sputum/phlegm at the most productive time?
Clear / white / yellow / green / blood stained
What colour is your sputum/phlegm for the rest of the time?
Clear / white / yellow / green / blood stained
Do you get chest infections? Yes / No Number of chest infections in past 12 months?
Number of courses of antibiotics for chest infections in past 12 months?
During the past 12 months have you:
Visited you GP because of your respiratory problems?

Yes / No

Been admitted to hospital because of your respiratory problems? Yes / No
Had any oral corticosteroids?

Yes / No

If Yes, How many courses?
What is/was your occupation?
During your occupation are you / have you been exposed to:
Dust (e.g. coal, metal, wood, grain, textile fibres or insulation material)

Yes / No

Smoke or fume (e.g. combustion products, engine emission, metal fume) Yes / No
Gas (e.g. combustion gases. Refrigerant)

Yes / No

Oils and solvents (e.g. lubricants, cutting oils, degreasers, thinners)

Yes / No

Acids or Alkalis

Yes / No

Fungicides, Insecticides, Herbicides or Timber Preservatives

Yes / No

Other chemical products (e.g. dyes, inks, adhesives etc)

Yes / No
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MALNUTRITION
BMI = weight (kg) ÷ height2 (m)

BMI =

Have you experienced any recent weight loss?
If yes, how much and within what time frame?

Yes / No
(kg)
months/weeks

PATIENT RELATED PROBLEMS
What is/are the biggest problem/s you experience as a result of you breathing
problem?
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FENO
Ambient eNO
Last oral intake

hours

Last bronchodilator_________hours
Sample 1

ppb

Sample 2

ppb

Sample 3

ppb

Average

ppb

- 274 -

BRONCHODILATOR REVERSIBILITY AND SPUTUM INDUCTION
Please refer to Saline challenge and sputum induction flowchart for safety
guidelines.
Asthma medication and time last
taken

1.
2.
3.

Has the patient rinsed their
mouth? (initial)
Nebuliser make
Predicted FEV1
Post B2 FEV1 % predicted

Spirometer make
Predicted FVC
Post B2 FEV1/FVC (actual)

Actual FEV1 / Predicted FEV1= %

Actual FEV1/Actual FVC=%

/
%
B2 dose and time

=

Agent used (circle)
4.5% saline
0.9% saline
Saline
FEV1 effort
nebulised time
1
2
3

Baseline (Pre
B2)

/

=

%

15% fall from post B2 FEV1
FEV1:
x 0.85 =
Pre weight – Post weight = Provocation dose

% fall
from
baseline
FEV1
0

Sputum
produced

Recovery
FEV1

Dose
(yes or
no)
SS

Post B2

SS

30 sec
1 min
2 min
4 min
4 min
4 min

SP
SP
SP
SP
SP
SP
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B2 required?

(post B2)
Time paused
Complete
next line

ANXIETY AND DEPRESSION
Read each item and place a firm tick in the box opposite the reply that comes closest to how
you have been feeling in the past week. Don’t take too long over your replies: your immediate
reaction will probably be more accurate than a long thought out response

I feel tense or ‘wound up:

A

I feel as if I am slowed down:

D

Most of the time
A lot of the time
Time to time, occasionally
Not at all
I still enjoy the things I used to enjoy:

3
2
1
0
D

3
2
1
0
A

Definitely as much
Not quite so much
Only a little
Not at all
I get a sort of frightened feeling as if
something awful is about to happen:
Very definitely and quite badly
Yes, but not too badly

0
1
2
3
A

A little, but it doesn’t worry me
Not at all
I can laugh and see the funny side of
things:
As much as I always could
Not quite as much now
Definitely not so much now
Not at all
Worrying thoughts go through my
mind:
A great deal of the time
A lot of the time
From time to time but not too often
Only occasionally
I feel cheerful:

1
0
D

Nearly all the time
Very often
Sometimes
Not at all
I get a sort of frightened feeling
like ‘butterflies in the stomach’:
Not at all
Occasionally
Quite often
Very often
I have lost interest in my
appearance:
Definitely
I don’t take as much care as I
should
I may not take quite as much care
I take just as much care as ever
I feel restless as if I have to be on
the move:
Very much indeed
Quite a lot
Not very much
Not at all
I look forward with enjoyment to
things:
As much as I ever did
Rather less than I used to
Definitely less than I used to
Hardly at all
I get sudden feelings of panic:

Not at all
Not often
Sometimes
Most of the time
I can sit at ease and feel relaxed:

3
2
1
0
A

Definitely
Usually
Not often
Not at all
ANXIETY SCORE

0
1
2
3

3
2

0
1
2
3
A
3
2
1
0
D
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Very often
Quite often
Not very often
Not at all
I can enjoy a good book or radio
or TV programme:
Often
Sometimes
Not often
Very seldom
DEPRESSION SCORE

0
1
2
3
D
3
2
1
0
A
3
2
1
0
D
0
1
2
3
A
3
2
1
0
D
0
1
2
3

DYSFUNCTIONAL BREATHING
Nijmegen Questionnaire

PATIENT TO

COMPLETE

We would like you to think about your breathing symptoms. Please circle the
score that best describes the frequency with which you experience the
symptoms listed below:
Never

Seldom

Some
times

Often

Very Often

Chest pain

0

1

2

3

4

Feeling tense

0

1

2

3

4

Blurred vision

0

1

2

3

4

Dizziness

0

1

2

3

4

Confusion or loss of touch with reality

0

1

2

3

4

Fast or deep breathing

0

1

2

3

4

Shortness of breath

0

1

2

3

4

Tightness across chest

0

1

2

3

4

Bloated sensation in stomach

0

1

2

3

4

Tingling in fingers and hands

0

1

2

3

4

Difficulty in breathing or taking a deep breath

0

1

2

3

4

Stiffness or cramps in fingers and hands

0

1

2

3

4

Tightness around the mouth

0

1

2

3

4

Cold hands or feet

0

1

2

3

4

Palpitations in the chest

0

1

2

3

4

Anxiety

0

1

2

3

4
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VCD SYMPTOM QUESTIONNAIRE
1. Where do you feel the tightness?
Neck

jugular notch

upper chest

2. Is it harder to breathe in than out?

lower chest
Y/N

3. How quickly do your symptoms come on?
(ie, tightness, breathing difficulty)

Seconds
< 3 minutes
> 3 minutes

4. When the attack stops, (including after treatment), how quickly do your symptoms go
away?
Seconds
< 5 minutes
> 5 minutes
5. What triggers your symptoms?

(eg: exercise, heart burn, pnd, pollution)

6. Do asthma medications give you relief?
No
Yes (if Y within how many minutes) ______ minutes
N/A
7. Does your voice get hoarse or do you lose your voice?

Y/N

8. Do you feel a lump in your throat?

Y/N

9. Do you feel like you are choking or suffocating?

Y/N

10. Do you have pins and needles around the lips or the fingertips?

Y/N

VCD

Score
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/10

SYSTEMIC INFLAMMATION
Blood collected for: CRP, IL-6, OSM (initial)
Tube required:

Time of collection:

9mL EDTA blood (purple top) and 9ml serum blood tube (red

top)

INFECTION
Sputum collected for bacteriology and PCR (initial)
Time of collection:

SMOKING MODULE
Do you currently smoke?

Yes / No
(hours)

If yes, Time since last cigarette
Have you ever smoked?

Yes / No

If yes, how old were you when you began smoking?

(years)

If yes, how old were you when you gave up smoking?

(years)

How many cigarettes per day did/do you smoke?
Pack years

=

(Number of cigarettes/20)

x

years smoked =

Calculation assumes 1 pack has 20 cigarettes. 1 pack year = 20 cigarettes per day for
one year
Exhaled carbon monoxide level

ppm(Pico meter)

Urine collected for Cotinine level (initial)

Time of collection

END OF VISIT 1. Schedule Visit 2 date and time
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ALLERGY SKIN TESTS
Antihistamine withheld for five days?

TEST

Yes/No (See SOP for medications )

SIZE(mm)

CONTROLS
Negative Control
Positive Control
ALLERGENS
Aspergillus fumigatus
Alternaria tenius
Dust mite (DP)
Cockroach mix
Grass mix

Atopy positive (any allergen >3mm)

Yes/No.
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EXERCISE TOLERANCE
RR

Predicted HRmax (220-age):

Walk 1

Walk 2

Date

Date

Time

Time

Bronchodilator pre treatment Salbutamol 400mcg given? Yes/NO
Bronchodilator time since last dose
Bronchodilator time since last dose
BP

Supplemental

Gait Aid

BP

Supplemen
tal

Oxygen

Gait Aid

Oxygen

Time

SpO2

HR

Dyspnoea

(min)

(BORG)

Rest
s

Time

SpO2

(min)

Rest

Rest

1

1

2

2

3

3

4

4

5

5

6

6

Recove
ry

Recovery

HR

Dyspnoea
(BORG)

Rest
s

1

1
2

2

Post RR_____________________________

Post RR________________________

Distance:

Distance:

Limiting factor to the test:

Limiting factor to the test:

SOB

SOB

Leg fatigue

Low SpO2

Leg fatigue

Other:

Low SpO2
Other:______

Reference:
http://www.pulmonaryrehab.com.au/PDFs/Resource%20PatientAssessment_6MWT.do
c Cited 12/6/06
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QUALITY OF LIFE – SGRQ
Patient to complete
This questionnaire is designed to help us learn much more about how your breathing is
troubling you and affecting your life. We want to find out which aspects of your illness
cause you most problems, rather than what doctors and nurses think your problems
are. Before completing the rest of the questionnaire:
Please tick one box to
show how you describe
your present health

Very good

Good

Fair

Poor

Very
poor

PART 1:
These questions are about how much chest trouble you have had over the last month.
Please only tick one box for each question.
Most
days a
week

Several
days a
week

A few
days a
month

Only with
chest
infections

Not at all

more than
3 attacks

3 attacks

2 attacks

1 attack

no attacks

1) Over the last month, I
have coughed:
2) Over the last month, I
have brought up phlegm
(sputum):
3) Over the last month, I
have had shortness of
breath:
4) Over the last month, I
have had attacks of
wheezing
5) During the last
month, how many
severe or very
unpleasant attacks of
chest trouble have you
had?

6) How long did the worst
attack of chest trouble last?

a week or
more

3 or more
days

1 or 2 days

less than a
day

(Go to Question 7 if you had
no severe attacks)
7) Over the last month,
in an average week,
how many good days

no good
days

1 or 2
good
days
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3 or 4
good
days

nearly
every day
is good

every day
is good

(with little chest trouble)
have you had?
8) If you have a wheeze, is it
worse in the morning?

yes

no

How would you describe
you chest condition?
Please tick only one box

The most
important
problem I
have

Causes
me quite a
lot of
problems

If you have ever had paid
employment, please tick
one of these boxes

my chest
trouble
made me
stop work

my chest trouble
interferes with my
work or made me
change my work

PART 2:
Section
1

Section
2

Causes
me a
few
problem
s

Cause
s me
no
proble
m
my
chest
trouble
does
not
affect
my
work

These questions are about what activities usually make you feel
breathless these days.
For each item please tick the box for either true or false as it applies to
you
True False
Sitting or lying still

Section
3

Getting washed or getting dressed
Walking around the home
Walking outside on level ground
Walking up one flight of stairs
Walking up hills
Playing sports of active games
These are more questions about your cough and breathlessness these
days.
For each item please tick the box for either true or false as it applies to
you
True False
My cough hurts
My cough makes me tired
I am breathless when I talk
I am breathless when I bend over
My cough or breathing disturbs my sleep
I get exhausted easily
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Section
4

These questions about other effects that your chest trouble may have on
you these days.

Section
5

For each item, please tick the box either true or false as it applies to you:
True False
My cough or breathing is embarrassing in public
My chest trouble is a bother to my family, friends or
neighbours
I get afraid or panic when I cannot get my breath
I feel that I am not in control of my chest problem
I do not expect my chest to get any better
I have become frail or an invalid because of my chest
Exercise is not safe for me
Everything seems too much of an effort
These questions are about your medication. If you are receiving no
medication go straight to Section 6.

Section
6

Section
7

For each item, please tick the box either true or false as it applies to you:
True False
My medication does not help me much
I get embarrassed using my medication in public
I have unpleasant side effects from my medication
My medication interferes with my life a lot
These questions about your activities might be affected by your breathing
For each question, please tick true if one or more of the parts of the
question apply to you because of your breathing. Otherwise tick false.
True False
I take a long time to get washed or dressed
I cannot take a bath or shower or I take a long time
I walk slower than other people or I stop for rests
Jobs such as housework take a long time or I have to
stop for rests
If I walk up one flight of stairs, I have to go slowly or stop
If I hurry or walk fast, I have to stop or slow down
My breathing makes it difficult to do things such as walk
up hills, carrying things up stairs, light gardening (eg
weeding), dance, play bowls or play golf
My breathing makes it difficult to do things such as carry
heavy loads, dig the garden, jog or walk fast (8km/hr),
play tennis or swim laps
My breathing makes it difficult to do things such as very
heavy manual work, run, cycle, swim fast or play
competitive sports
We would like to know how your chest trouble usually affects your daily
life.
Please tick true or false:
(Remember that true only applies to you if you cannot do something
because of your breathing).
True False
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I cannot play sports or active games
I cannot go out for entertainment or recreation
I cannot go out of the house to do the shopping
I cannot do housework
I cannot move far from my bed or chair
Here is a list of other activities that your chest trouble may prevent you
doing. (You do not have to tick these; they are just to remind you of ways
in which your breathlessness may affect you):
Going for walks or walking the dog
Doing things at home or in the garden
Sexual intercourse
Going out to church, or place of entertainment
Going out in bad weather or into smoky rooms
Visiting family or friends or playing with children
Please write in any other important activities that your chest trouble may
stop you doing:

Now would you tick in
the box (one only)
which you think best
describes how your
chest trouble affects
you

It does not
stop me
doing
anything I
would like to
do

It stops
me doing
one or two
things I
would like
to do

It stops
me
doing
most of
the
things I
would
like to
do

It stops
me doing
everything
I would
like to do

Thank you for filling in this questionnaire. Before you finish would you check to see that
you have answered all the questions.

REPEAT 6MWT NOW
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SPUTUM INDUCTION (if required)
Asthma medication and time last taken

1.
2.
3.

Has the patient rinsed their mouth? (initial)
Nebuliser make
Predicted FEV1
Post B2 FEV1 % predicted

Spirometer make
Predicted FVC
Post B2 FEV1/FVC (actual)

Actual FEV1 / Predicted FEV1= %

Actual FEV1/Actual FVC=%

/
B2 dose and time

=

/
15% fall from post B2 FEV1

=

%

FEV1:
x 0.85 =
Pre weight – Post weight = Provocation
dose

Agent used (circle)
4.5% saline
Saline nebulised
time

%

1

0.9% saline
FEV1
% fall from
baseline
2
3
FEV1

Sputum
produced

B2
required?

(yes or
no)

Dose
Time
paused

Baseline (Pre B2)

SS

Post B2

SS

30 sec
1 min
2 min
4 min
4 min
4 min

SP
SP
SP
SP
SP
SP

END OF VISIT 2. Schedule Visit 3 date and time
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Recov
ery
FEV1
(post
B2)

DLCO
Performed and report attached (initial)
Time performed

SALINE CHALLENGE (IF V1 FEV1>1.3L)
Asthma medication and time last taken

1.
2.
3.

Has the patient rinsed their mouth? (initial)
Nebuliser make
Spirometer make
Predicted FEV1
Predicted FVC

Calculated
15% fall
from FEV1
Pre weight – Post weight = Provocation
dose

Agent used (circle)
4.5% saline
saline
Saline nebulised time

0.9%
FEV1
1

2

3

% fall

Sputum

B2

Recovery

from

produced

requir

FEV1

baseline
FEV1

ed?
(post B2)

(yes or
no)

Dose
Time
pause
d

Baseline (Pre B2)

SS

30 sec

SS

1 min

SP

2 min

SP

4 min

SP

4 min

SP

4 min

SP
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PROBLEM PRIORITISATION ACTIVITY
To be filled out by the researcher prior to Visit 3 and ranked with the participant
The following problems were found to affect your health. Please look at the list, and
then tell me how important each problem is to the management of your lung problem.
Use the scale to rate the importance of each problem. How important is [name each
problem here] to your lung health?
Problem list/ Checklist Summary

Patient Ranking

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11
12
13
14
15
16

1

Unimportant to me

2

Of little importance to me

3

Moderately important to me

4

Important to me

5

Very important to me
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PROBLEM PRIORITISATION ACTIVITY
To be filled out by the researcher and the patients treating physician.
The following problems were found to affect [your patients name] lung health. Please
look at the list, and then tell me how important each problem is to the management of
your patient’s lung problem. Use the scale to rate the importance of each problem.
How important is [name each problem here] to their lung health?
Problem list/ Checklist Summary

Clinician Ranking

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11
12
13
14
15
16

1

Unimportant to me

2

Of little importance to me

3

Moderately important to me

4

Important to me

5

Very important to me
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COMMON COLD QUESTIONNAIRE
In the past two days have you experienced any of the following:
NONE

MILD

MOD

SEVERE

A General Symptoms:
1. Fevers
2. Chills
3. Muscle pains
B. Nasal Symptoms:
1. Watery eyes
2. Runny nose
3. Sneezing

C. Throat Symptoms:
1. Sore throat
D. Chest Symptoms:
1. Cough
2. Chest pain
E.


Photophobia:
A probable viral infection is where there are moderate symptoms noted in at
least two of the above four categories or mild symptoms noted in three or
more categories.



A possible viral infection is where mild symptoms are noted in one category
plus a cough.

Probable Viral:

Yes

No

Possible Viral:

Yes

No

Infected Controls must have a probable or possible infection
All other subjects must have none of the symptoms listed with the exception of
cough - IF RETURN A POSITIVE RESPONSE PLEASE RE-BOOK FOR
FOUR WEEKS TIME
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INFORMATION AND CONSENT: CHAPTER 6
Professor Peter G Gibson
Department of Respiratory and Sleep Medicine
John Hunter Hospital
New Lambton Heights NSW 2305
Ph: 02 49213470 Fax: 02 49213469
Email: Peter.Gibson@hnehealth.nsw.gov.au

Participant Information and Consent Form
Integrated Problem Based Management of Obstructive Airways Disease of
People 55 years and greater
Invitation
You are invited to participate in a research study testing different models of care for the
management of Obstructive Airway Disease (Asthma, COPD and Bronchiectasis) in
people 55 years and greater. This study is being conducted as part of the requirement
for a PhD at the University of Newcastle by Vanessa McDonald, under the supervision
of Professor Peter Gibson and Professor Isabel Higgins.
Before you decide whether or not you wish to participate in this study, it is important for
you to understand why the research is being done and what it will involve. Please take
the time to read the following information carefully and discuss it with others if you
wish.
1. ‘What is the purpose of this study?’
Obstructive Airways Diseases (OAD) such as Asthma, COPD and Bronchiectasis are
common conditions in Australia, especially among older people. Older people with
obstructive airway diseases experience many complex co-morbidities (other medical
conditions) and clinical problems related to their disease.
Some of these problems may not always be assessed or managed during routine
medical care. This research aims to improve the clinical management
recommendations of older people with OAD by developing and testing new models of
care.
2. ‘Why have I been invited to participate in this study?’
This study is suitable to you because you have either asthma, COPD or Bronchiectasis
and are aged 55 years or greater.
3. ‘What if I don’t want to take part in this study, or if I want to withdraw later?’
Participation in this study is voluntary. It is completely up to you whether or not you
participate. If you decide not to participate, it will not affect the treatment you receive
now or in the future. Whatever your decision, it will not affect your relationship with the
staff caring for you.
If you decide to withdraw from the study, you have the option of withdrawing all data
relating to you and have any blood samples that have been taken destroyed. An
exception to this is in the case of an adverse event, or a serious adverse event, where
the data needs to be retained for regulatory reporting.
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New information about the treatment being studied may become available during the
course of the study. You will be kept informed of any significant new findings that may
affect your willingness to continue in the study. If you wish to withdraw from the study
once it has started, you can do so at any time without having to give a reason.
4. ‘What does this study involve?’
If you agree to participate in this study, you will be asked to sign the Participant
Consent Form.
You will be allocated to one of two different care groups. All participants will receive
active additional care that is, care in addition to medical assessment and treatment.
People in Group one will receive an assessment and treatment by a respiratory
physician and referral to a multidisciplinary pulmonary rehabilitation programme. Here
you will receive an assessment by a respiratory nurse and be invited to participate in
an 8 week supervised exercise and education programme.
Group two will receive a multidisciplinary assessment, and a management plan will
then be developed based on the clinical problems identified in your assessment.
Treatment will be recommended based on the problem assessment and will be
delivered in the ambulatory care clinics of the department of respiratory and sleep
medicine at John Hunter Hospital. Depending on the results of your assessment, you
may or may not be included in a pulmonary rehabilitation programme. Other treatments
might include education, breathing training and medications.
A multi disciplinary team is made up of several different health professionals. The
team may include doctors, specialist nurses, dietitians, technical officers,
physiotherapists and psychologists. You may need to see some or all of these health
care professionals during the study. Your allocation to either treatment group will be
based on your place of residence.
A number of different medications may be prescribed; these medicines are well studied
treatments but may be used for a new purpose other than how they are indicated. The
medicines may include:
Statins: These are tablets used extensively in heart disease and aim to lower
cholesterol levels; they have also been shown to lower levels of inflammation in the
body. This type of inflammation is common in COPD. Some people may experience
side effects from taking these medicines. Possible side effects include: abdominal pain,
weakness, constipation, wind, diarrhoea, acid reflux, nausea, headache, poor sleep or
a rash.
Macrolide Antibiotics: These antibiotics are used often in people with respiratory
disease to treat chest infections. New studies have shown that these medicines are
also effective in reducing inflammation in the airway. Possible side effects of these
medicines include: Abdominal pain, diarrhoea, nausea and or vomiting, wind, rash and
or itch, headache, joint pain and acid reflux.
Mannitol: Is a dry powder capsule that is inhaled through an inhaler device, it is most
commonly used to diagnose asthma. New studies show that mannitol is also helpful in
removing secretions from the airways in people with bronchiectasis. The possible side
effects of mannitol include: nausea and or vomiting, diarrhoea, abdominal pain, back
pain, cough, wheezing, chest tightness and fatigue.
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Whether you are allocated to group one or two, you will be asked to undergo a series
of tests and measurements. These tests and measurements will be performed when
you enter the study, at completion of the treatment period (3 months), at 6 months and
again at 12 months.
These visits will be conducted in the Respiratory department at John Hunter Hospital.
Your visit will take no longer than 2.5 hours to complete. You will be asked some
questions about your medical history and symptoms. We will also ask you to complete
some questionnaires about your general health or quality of life, your symptoms and
your disease management skills. You will be asked questions about the problems you
experience as a result of your breathing problems.
You will also be asked to undergo some tests and assessments these include:
Breathing tests
We will do some breathing tests, which involve you breathing into some tubing, which
will allow us to assess your lung function and also determine if there is any
inflammation in your airways. You will then be asked to inhale a mist of salty water
delivered by a nebuliser. This is a routine clinical test that enables a sample of your
sputum to be obtained at the same time as measuring your lung function. You will be
asked to do this for periods of 30 seconds, 1 minute, 2 minutes, 4 minutes, 4 minutes
and 4 minutes. The breathing test (spirometry) will be done at the end of each period
and you will be asked to produce a specimen of sputum. The test will be stopped at
your request or if you experience increased symptoms. It can cause coughing and
wheezing and a temporary fall in your lung capacity. You will be given a reliever
medication if you develop any problems with your breathing. These effects are quickly
and completely reversed by reliever medication if necessary. We will closely monitor
your symptoms and breathing throughout the study. The sputum sample collected will
be used to look for chemicals that cause inflammation and we will also look for infection
in your sputum.

Blood Tests
We ask your permission to collect blood samples (about 4 teaspoons or 20mL) that will
be used to look for inflammatory substances. At all times your privacy will be
maintained, your samples will be stored in a secure laboratory and will be coded. We
will store the code and names in a secure locked file that can only be accessed by the
research team.

Walk Test
You will be asked to complete 2 walk tests. We will ask you to walk for a period of 6
minutes in a hallway of the hospital. Before starting the test we will assess your pulse,
blood pressure and pulse oximetry which allows us to see how much oxygen is in your
circulation. You should wear comfortable clothing and shoes to your visits to the
hospital and you should use your usual walking aids. During the test you may
experience breathlessness; if this happens you may slow down or rest at any time
during the 6 minutes. We will use a counter to record how many laps of the walk track
you can do in the 6 minute time period.
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You will not be asked to do the walk test if you have a resting heart rate of more than
120 beats per minute, or if your blood pressure is too high on the day of the visit. We
will assess your heart rate and blood pressure prior to the walk test to see if you can
participate.
If you take medication for angina, we will ask you to bring this medication with you to
your visit.

Inhaler Technique
We would like to observe the way you use your inhaled medicine or puffers. You will
be asked to demonstrate your technique using a placebo or dummy puffer. Please
bring your puffers to the visit with you.

DXA Scan
This is a very low dose form of x-ray, which is used to study body composition and
bone strength. In particular, we can look at body fat and muscle distribution. It is not
painful and takes a few minutes to perform the test. A DXA scan delivers <0.010 mSv.
At this dose, no harmful effects of radiation have been demonstrated and the risk is
negligible. The dose of radiation from this test is similar to the dose of naturally
occurring background radiation that everyone is exposed to in one day.

We would like you to tell us if you have participated in any research studies in the
previous 5 years that have involved the use of radiation (such as studies where you
have had other CT scans), as we need to make sure that you do not exceed a safe
level of radiation.
You should keep this information sheet in a safe place at home. If you volunteer for
any research studies in the next 5 years that involve radiation you should show it to the
researcher.

For all participants in the study we would like to access and record the visits and lung
function results in your medical records. This will involve our staff accessing your
medical record and recording the results of your visit in your patient notes.

How Many Visits?
We will ask you to return for up to six visits to complete the assessments. You will also
be asked to attend the treatment schedule set out for you as part of your management
plan.

5. ‘How is this study being paid for?’
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The study is being conducted as part of the PhD requirement for Vanessa McDonald,
who will work on the study in her role as a student. The study has received some
funding through the John Hunter Hospital.
6. ‘Are there risks to me in taking part in this study?’
All medical procedures involve some risk of injury. In addition, there may be risks
associated with this study that are presently unknown or unforeseeable. In spite of all
reasonable precautions, you might develop medical complications from participating in
this study. For example;
The sputum test can cause coughing, some minor chest discomfort and wheezing. This
is brief and promptly responds to reliever medication, which will be provided for you.
The side effects of having blood collected may include bleeding or bruising at the
injection site and possible dizziness and/or possible fainting.

Please advise the

research team if you normally feel dizzy or faint when you have blood collected.

The walk test may make you breathless, in which case you will be given time to rest
and recover.
Your participation in the study will benefit our understanding of respiratory disease
management. All information about your condition will be available to be sent to your
general practitioner at your request. The results of the study will also be available to
you at the completion of the study; however you should be aware that the study may
take over a year to complete.

7. ‘What happens if I suffer injury or complications as a result of the study?’
If you suffer any injuries or complications as a result of this study, you should contact
the study doctor or nurse as soon as possible, who will assist you in arranging
appropriate medical treatment.
8. ‘Will I benefit from the study?’
It is possible that participation in the study may result in improved disease
management and quality of life.
9. ‘How will my confidentiality be protected?’
Of the people treating you, only the researchers named below and other clinical staff
involved in your care will know whether or not you are participating in this study. Any
identifiable information that is collected about you in connection with this study will
remain confidential and will be disclosed only with your permission, or except as
required by law. Only the researchers named below will have access to your details
and results that will be held securely in the Department of Respiratory and Sleep
Medicine at John Hunter Hospital.
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10. ‘What happens with the results?’
If you give us your permission by signing the consent document, we plan to
discuss/publish the results of the study. In any publication, information will be provided
in such a way that you cannot be identified. Results of the study will be provided to you,
if you wish.
11. ‘What should I do if I want to discuss this study further before I decide?’
When you have read this information, one of the named researchers will discuss it and
any queries you may have with you. If you would like to know more at any stage,
please do not hesitate to contact him/her or any of the other investigators on the
numbers listed.
Vanessa M McDonald
PhD Candidate
Clinical Nurse Consultant
John Hunter Hospital
Respiratory and Sleep Medicine
Locked Bag 1, HRMC NSW 2310
Tel: 0249213926

Professor Peter Gibson
Conjoint Professor
Senior Staff Specialist
John Hunter Hospital
Respiratory and Sleep Medicine
Locked Bag 1, HRMC NSW 2310
Tel: 0249855766

Professor Isabel Higgins
Professor of Older Person Nursing
School of Nursing and Midwifery
Faculty of Health
The University of Newcastle
Hunter New England Health
Tel: 02 4921 6144
12. ‘Who should I contact if I have concerns about the conduct of this study?’
This study has been approved by Hunter Area Research Ethics Committee Reference
Number 08/08/20/3.10. Any person with concerns or complaints about the conduct of
this study should contact Dr Nicole Gerrand, Professional Officer, Hunter Area
Research Ethics Committee, Hunter New England Health, Locked Bag 1, New
Lambton
NSW
2305,
telephone
(02)
49214950,
email
Nicole.Gerrand@hnehealth.nsw.gov.au
.
Thank you for taking the time to consider this study.
If you wish to take part in it, please sign the attached consent form.
This information sheet is for you to keep.
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Professor Peter Gibson
Department of Respiratory and Sleep Medicine
John Hunter Hospital
New Lambton Heights NSW 2305
Ph: 02 49855766 Fax: 02 49213469
Email: Peter.Gibson@hnehealth.nsw.gov.au

Integrated Problem Based Management of Obstructive Airways Disease of People 55
years and greater
Consent Form
I agree to participate in the above research project and give my consent freely.
I understand that the project will be conducted as described in the Information
statement, a copy of which I have retained.
I understand I can withdraw from the project at any time and do not have to give any
reason for withdrawing.
I consent to1) Completing the tests involved in the study
2) Completing questionnaires to obtain research data
3) Accepting allocation to one of the treatment groups
4) Allowing research personnel access to my medical record and to record
attendance and lung function results in my file
I understand that my personal information will remain confidential to the researchers.
I have had the opportunity to have questions answered to my satisfaction.
Name
Signature

Date

I have informed the above person about this research and am sure that they
understand both the content of the Information statement and the additional information
I have provided.
______________________________
Investigator/Delegate Name (printed)
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CASE RECORD FILE -CHAPTER 6
Visit 1 Checklist

Sign Initials

Patient Experience
Patient related problems
Clinical Data
Other Medications
Systemic Inflammation (blood collected)
Adherence
Exacerbation History
CAT
Mucus Hyper-secretion
Dyspnoea
Inhaler technique
Nutrition
Anxiety and Depression assessments
Dysfunctional breathing (Nijmegen)/ VCD Questionnaire
Sleep
Smoking (ExCO collected)
Exercise tolerance (6MWT)
QOL (SGRQ)
Post BD spirometry and sputum induction and FENO
Body Composition (DXA)
Monitored
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PARTICIPANT DEMOGRAPHICS
PARTICIPANT NO:

MRN:

Surname:

First Name:

Street Address:
Suburb:

Post Code:

Phone Home:

Work:

Mobile:

Email:

Sex:

Male/Female (circle)

Date of Birth:

/

/

Height

cm

Weight

kg

GP Name and Address:_________________________________________________
Inclusion Criteria
Airflow obstruction: FEV1/FVC < 70%, AND FEV1<80%predicted
FEV1/FVC

% FEV1 % predicted ___________

Exclusion Criteria
In the past month have you
Taken Antibiotics for Chest/Sinus problems

Yes/No

Increased the use of your reliever medication and positive score on common cold
questionnaire

Yes/No

Taking oral steroids for current acute exacerbation (e.g. Prednisone)

Yes/No

Current acute illness

Yes/No

Notes to researcher: If the answer to any of these questions is yes, the
participant cannot continue with the study today and needs to be rescheduled.
Please remove this sheet along with the consent and place them in the
participant demographics and consent folder
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Short Assessment of Patient Satisfaction (SAPS) with Instructions
Instructions: After reading each question, circle the answer that best describes your
situation. We know that sometimes answers may not describe you exactly, so please
pick the answer that most closely describes you. When you have finished, please
check that you have answered all questions.
Q1. How happy are you with the effect of your treatment?
Very happy..........................................................0
Happy..................................................................1
Neither happy nor unhappy................................2
Unhappy..............................................................3
Very unhappy......................................................4

Q2. How satisfied are you with the explanations the (doctor/other health professional)
has given you about the results of your treatment?
Very dissatisfied..................................................0
Dissatisfied..........................................................1
Neither satisfied nor dissatisfied.........................2
Satisfied..............................................................3
Very satisfied......................................................4

Q3. The (doctor/other health professional) was very careful to check everything when
examining you.
Strongly agree.....................................................0
Agree...................................................................1
Not sure...............................................................2
Disagree..............................................................3
Strongly disagree................................................4

Q4. How satisfied were you with the choices you had in decisions affecting your health
care?
Very dissatisfied..................................................0
Dissatisfied..........................................................1
Neither satisfied nor dissatisfied.........................2
Satisfied..............................................................3
Very satisfied......................................................4
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Q5. How much of the time did you feel respected by the (doctor/other health
professional)?
All of the time......................................................0
Most of the time..................................................1
About half the time..............................................2
Some of the time.................................................3
None of the time..................................................4

Q6. The time you had with the (doctor/other health professional) was not long enough.
Strongly agree.....................................................0
Agree...................................................................1
Not sure...............................................................2
Disagree..............................................................3
Strongly disagree................................................4

Q7. Are you happy with the care you received in the hospital/clinic?
Very happy..........................................................0
Happy..................................................................1
Neither happy nor unhappy................................2
Unhappy..............................................................3
Very unhappy......................................................4

Scoring the SAPS:

Total

1. Reverse the scores for #1, #3, #5, #7
2. Sum all scores. The score range is from 0 (extremely dissatisfied) to 28 (extremely
satisfied)

Patient Related Problems
What is/are the biggest problem/s you experience as a result of you breathing
problem?
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
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MEDICAL HISTORY/CO-MORBIDITIES
Area (Provide diagnosis)
Eg. IHD, hypertension, COPD

Y/N

Is the condition
current?

Ear, nose and throat
Eye
Respiratory
Cardiovascular
Gastrointestinal
Hepatobiliary / Pancreas
Genitourinary (urinary both sexes
and male reproductive)
Reproduction (female)
Cerebrovascular
Blood and Lymphatic
Endocrine and Metabolic
Musculoskeletal
Skin
Psychiatric
Cognitive
Malignancy
Other information
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Is the patient being
treated for this
condition?

Co-morbidity Index and Score of Charlson et al
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Clinical Data: Respiratory Medications

Please circle: Drug Name

Dose

Number of
puffs

Short acting 2-agonist:
Ventolin, Asmol, Airomir, Terbutaline

Long acting 2-agonists:
Serevent, Foradile, Oxis

Leukotriene modifier: Singulair
Short acting anti-cholinergic: Atrovent
Long acting anti-cholinergic: Spiriva
Nasal Steroids: Name
Theophylline:
Austyn, Neulin, Theo-Dur

Oral Steroids
Prednisone, Panafcort, Solone

Inhaled Corticosteroids:
Qvar, Pulmicort, Flixotide, Alvesco
COMBINATIONS Seretide/Symbicort
Oxygen
How many days in the last week did you use your reliever
medication?

/7

How many times on those days did you use your reliever?
Other respiratory medications (Drug, strength, dose, frequency,
CPAP)

Yes/No

ALLERGIES – LIST

Yes/No

- 304 -

Frequen
cy

Other medications
Drug

Route

Total daily dose
(Units)

Indication

Started post
visit 1

Yes
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No

Blood & Sputum Biomarkers
Blood collected for: FBC, CRP, Fibrinogen, BNP,LFT, EUC, Albumin
(initial)

Time of collection:__

Tube required:
2 x 4mL EDTA blood (purple top)

4ml Lithium heparin (green)

4mls Sodium Citrate (light blue)

6ml serum (red)

Adherence
Medication use over the last three months
Please circle the answer:
In the last three month;
Have you at times been careless about using your inhaler?

Y/N

Comment – i.e. .Describe how many missed doses in the last week
Have you ever forgotten to use your inhaler?

Y/N

Comment
Have you ever stopped using your inhaler because you felt better?

Y/N

Comment
Have you ever stopped using your inhaler because you felt worse?

Y/N

Comment
Have you ever used your inhaler less than the doctor prescribed because you felt
better?

Y/N

Comment
Have you ever used your inhaler more than the doctor prescribed because you felt you
were having an attack?

Y/N

Comment
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Exacerbation History
In the last 12 months;
How many times have you been admitted to hospital for your breathing conditions?
How many times have you presented for emergency care and not been admitted?
How many times have you presented to your GP for your breathing problem? (acute
visits)
Do you have a written action plan?

YES/NO

(A written plan that give you instructions for how to treat a flare up)
How many times have you initiated you written action plans for a flare up of your
breathing condition?
How many courses of antibiotics have you needed for your breathing condition?
How many courses of prednisone have you needed for your breathing condition?
Note: A number must be inserted
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Mucous Hypersecretion
1. When you don’t have a cold, do you usually bring up phlegm from your chest OR
have phlegm on your chest that is difficult to bring up?

Yes / No

If Yes:,1A.
How many days in the past week have you coughed up sputum/phlegm?
2A. Are there months in which you have this phlegm on most days?

/7
Yes / No

NB: “this phlegm” refers to phlegm that is brought up AND/OR phlegm that is stuck in
the chest.
If Yes, ask both Questions 2B & 2C; If No, skip to Dyspnea]
2B. Do you bring up this phlegm on most days for as much as three months each year?
Yes / No
2C. For how many years have you had this phlegm? (Circle)
Less than 2 years

2-5 years

More than 5 years

3. Have you produced sputum/phlegm for more than 3 consecutive months over the
past 2 years?

Yes / No

(Note to researcher: To Clarify - ‘Have you produced sputum for 3 consecutive months for 2 consecutive
years?’)

4. How much sputum/phlegm do you cough up in the course of a day?
< Teaspoon

Teaspoon

1 tablespoon 2 tablespoons ½ cup 1 cup

5. What part in the day do you cough up the most sputum/phlegm?

6. What colour is your sputum/phlegm at the most productive time?
Clear / white / yellow / green / blood stained
7. What colour is your sputum/phlegm for the rest of the time?
Clear / white / yellow / green / blood stained
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DYSPNOEA
Modified Medical Research Council Dyspnoea Scale
“We would like to assess your level of breathlessness” Grade/Circle
0

“I only get breathless with strenuous exercise”

1

“I get short of breath when hurrying on the level or walking up a slight hill”

2

“I walk slower than 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”

3

“I stop for breath after walking about 100 yards or after a few minutes on the

level”
4

“I am too breathless to leave the house” or “I am breathless when dressing”

Inhaler Technique
Please assess inhaler technique today.
Please use placebo devices. Each box must be entered using the following choices;
I = inadequate

A = adequate

O = optimal

NU – Not Used

pMDI

Accuhaler

Handihaler

Spacer

Autohaler

Nebuliser

Turbuhaler

Aerolizer

Other device (specify)

Number of devices used (peak flow not included)
Note to researcher: refer to AMS inhaler device assessment sheet
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Nutrition
Weight____________kg
Height_____________cm

BMI = weight (kg) ÷ height2 (m)

BMI = ____________

BMI>30 Obese (refer to Dietician)
BMI 20-30 (Acceptable weight range- refer to Dietician if in intervention group)
BMI <20 Malnourished or at risk of malnutrition (refer to Dietician)

Malnutrition Universal Screening Tool
1. Have you/the patient lost weight recently without trying?

No

0

Unsure

2

Yes, How much (kg)?
1-5
6-10

1
2

11-15

3

>15

4

Unsure

2

2. Have you /the patient been eating poorly because of a decreased appetite?
No

0

Yes

1

Malnutrition Universal Screening Tool - Total Score Reference: Ferguson M, et al
1999;15:458-464
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Hospital Anxiety and Depression Scale
I feel tense or ‘wound up:

A

I feel as if I am slowed down:

D

Most of the time
A lot of the time
Time to time, occasionally
Not at all
I still enjoy the things I used to enjoy:

3
2
1
0
D

3
2
1
0
A

Definitely as much
Not quite so much
Only a little
Not at all
I get a sort of frightened feeling as if
something awful is about to happen:
Very definitely and quite badly
Yes, but not too badly

0
1
2
3
A

A little, but it doesn’t worry me
Not at all
I can laugh and see the funny side of
things:
As much as I always could
Not quite as much now
Definitely not so much now
Not at all
Worrying thoughts go through my
mind:
A great deal of the time
A lot of the time
From time to time but not too often
Only occasionally
I feel cheerful:

1
0
D

Nearly all the time
Very often
Sometimes
Not at all
I get a sort of frightened feeling
like ‘butterflies in the stomach’:
Not at all
Occasionally
Quite often
Very often
I have lost interest in my
appearance:
Definitely
I don’t take as much care as I
should
I may not take quite as much care
I take just as much care as ever
I feel restless as if I have to be on
the move:
Very much indeed
Quite a lot
Not very much
Not at all
I look forward with enjoyment to
things:
As much as I ever did
Rather less than I used to
Definitely less than I used to
Hardly at all
I get sudden feelings of panic:

Not at all
Not often
Sometimes
Most of the time
I can sit at ease and feel relaxed:

3
2
1
0
A

Definitely
Usually
Not often
Not at all
ANXIETY SCORE

0
1
2
3

3
2

0
1
2
3
A
3
2
1
0
D
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Very often
Quite often
Not very often
Not at all
I can enjoy a good book or radio
or TV programme:
Often
Sometimes
Not often
Very seldom
DEPRESSION SCORE

0
1
2
3
D
3
2
1
0
A
3
2
1
0
D
0
1
2
3
A
3
2
1
0
D
0
1
2
3

Geriatric Depression Scale
No:
1.

Questions:
Are you basically satisfied with your life?

Answer:
Yes / No

0

2.

Have you dropped many of your activities or interests?

Yes / No

1

3.

Do you feel that your life is empty?

Yes / No

1

4.

Do you often get bored?

Yes / No

1

5.

Are you in good spirits most of the time?

Yes / No

0

6.

Are you afraid that something bad is going to happen to you?

Yes / No

1

7.

Do you feel happy most of the time?

Yes / No

0

8.

Do you feel helpless?

Yes / No

1

9.

Do you prefer to stay at home, rather than go out and do things?

Yes / No

1

10.

Do you feel that you have more problems with memory than most?

Yes / No

1

11.

Do you think it is wonderful to be alive now?

Yes / No

0

12.

Do you feel pretty worthless the way you are now?

Yes / No

1

13.

Do you feel full of energy?

Yes / No

0

14.

Do you feel that your situation is hopeless?

Yes / No

1

15.

Do you think that most people are better off then you are?

Yes / No

1

Total Score

BASDEC
Record the number of points for each category:

True

False

Don’t know

Total

For cards 6 & 7, a ‘true’ response scores 2 points each; a ‘don’t know’ response scores
1 point each. For all other cards, a ‘true’ response scores 1 point each; a ‘don’t know’
response scores ½ point each
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Dysfunctional Breathing
Nijmegen Questionnaire

PATIENT TO COMPLETE

We would like you to think about your breathing symptoms. Please circle the score
that best describes the frequency with which you experience the symptoms listed
below:

Never

Seldom

Sometimes

Often

Very
Often

Chest pain

0

1

2

3

4

Feeling tense

0

1

2

3

4

Blurred vision

0

1

2

3

4

Dizziness

0

1

2

3

4

Confusion or loss of touch with reality

0

1

2

3

4

Fast or deep breathing

0

1

2

3

4

Shortness of breath

0

1

2

3

4

Tightness across chest

0

1

2

3

4

Bloated sensation in stomach

0

1

2

3

4

Tingling in fingers and hands

0

1

2

3

4

Difficulty in breathing or taking a deep
breath

0

1

2

3

4

Stiffness or cramps in fingers and hands

0

1

2

3

4

Tightness around the mouth

0

1

2

3

4

Cold hands or feet

0

1

2

3

4

Palpitations in the chest

0

1

2

3

4

Anxiety

0

1

2

3

4

Total
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VCD Symptom Questionnaire
2. Where do you feel the tightness?
Neck

jugular notch

upper chest

lower chest

2. Is it harder to breathe in than out?

Y/N

3. How quickly do your symptoms come on? (i.e., tightness, breathing difficulty)
Seconds

< 3 minutes

> 3 minutes

3. When the attack stops, (including after treatment), how quickly do your symptoms
go away?
Seconds

< 5 minutes

5. What triggers your symptoms?

> 5 minutes

(eg: exercise, heart burn, pnd, pollution)

6. Do asthma medications give you relief?
No
Yes (if Y within how many minutes) ______ minutes
N/A
7. Does your voice get hoarse or do you lose your voice?

Y/N

8. Do you feel a lump in your throat?

Y/N

9. Do you feel like you are choking or suffocating?

Y/N

10. Do you have pins and needles around the lips or the fingertips?
VCD Score
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Y/N

Epworth Sleepiness Scale
How likely are you to dose off or fall asleep in the following situations, in contrast to
feeling tired? Using the following scale circle a number to score each of the questions
with regard to the last week.

0

1

Never doze

Slight chance of dozing

2

3

Moderate chance of dozing

High chance of dozing

How likely are you to doze off or fall asleep (please circle your answer)

1.

While sitting and reading?

0

1

2

3

2.

While watching TV?

0

1

2

3

3.

While sitting inactive in a public place (eg theatre, meeting)?

0
4.

3

1

2

3

While lying down to rest in the afternoon when circumstances permit?

0

1

2

3

0

1

2

3

1

2

3

1

2

3

6.

While sitting and talking to someone?

7.

While sitting quietly after lunch without alcohol?

0
8.

2

While a passenger in a car for an hour without a break?

0
5.

1

While in a car stopped for a few minutes in traffic?

0
Total Score
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Smoking Module
Do you currently smoke?

Yes / No

If yes, time since last cigarette
Have you ever smoked?

(hours)
Yes / No

If yes, how old were you when you began smoking?

(years)

If yes, how old were you when you gave up smoking?

(years)

How many cigarettes per day did/do you smoke?
Pack years

=

(Number of cigarettes/20)

x

years smoked =

Calculation assumes 1 pack has 20 cigarettes. 1 pack year = 20 cigarettes per day for
one year
ppm (Pico meter)

Exhaled carbon monoxide level

HR QOL - SGRQ
Remind patient to answer the questions relating the answers to the last month, not the
last year.
Domain

Score

Activity
Symptoms
Fatigue
Total
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Exercise Tolerance
Predicted HRmax (220-age):
Bronchodilator pre treatment Salbutamol 400mcg given?
Yes/No Time given: __________Date

Time

Bronchodilator time since last dose
BP

RR

Time (min)

Supplemental
Oxygen?

SpO2

HR

Gait Aid?

Dyspnoea (BORG)

Rests

Rest
1
2
3
4
5
6
Total rests

Recovery 1
2
Post RR (at 6 minutes)_______________________________
Limiting factor to the test:

Low SpO2

Leg fatigue

Other:

50

250

450

650

100

300

500

700

150

350

550

750

200

400

600

Total walk Distance

+/Metres
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BRONCHODILATOR REVERSIBILITY AND SPUTUM INDUCTION
Please refer to sputum induction flowchart for safety guidelines. If FEV1 < 40% call physician.
Pre medicate all IPBM participants with ventolin (400mcg) and atrovent (40mcg)
Asthma medication and time last taken

1.
3.

2.

Has the patient rinsed their mouth?
(initial)
Nebuliser make

Spirometer make

Predicted FEV1

Predicted FVC

Post B2 FEV1 % predicted

Post B2 FEV1/FVC (actual)

Post B2 FEV1 / Predicted FEV1 x 100

Post B2 FEV1/Post B2 FVC=%

/

=

____%

/

=

%

15% fall from Baseline FEV1

B2 dose and time

FEV1:
Agent used (circle) 4.5% saline
saline

Saline nebulised

0.9%

FEV1 effort

time
1

2

3

x 0.85 =

Nebuliser Output Pre weight - Post weight /
cumulative time
_________ - _________ / ________ =
% fall from

Sputum

B2 required?

Recovery

baseline

produced

Dose

FEV1

FEV1

(yes or no)

Time paused

(post B2)

Post B2

SS

30 sec

SP

1 min

SP

2 min

SP

4 min

SP

4 min

SP

4 min

SP
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Infection
Sputum collected for bacteriology (initial)

Time of collection:

ECG
Request given – ECG arranged (initial)________________

FENO (use Niox)
Ambient eNO
Last oral intake

hours

Last bronchodilator_________hours
Sample 1

ppb

Sample 2

ppb

Sample 3

ppb

Average

ppb
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DEXA pre-test questionnaire
PRIOR TO SCAN
The participant should empty their bladder, remove all jewellery, hairpins, glasses,
underwire bras and put on a gown
Previous Bone Density or Body Composition Scan:
When_________________

Yes / No

Result:______________________

Previous Medical History:
Fractures:

Yes / No

Cause:___________________________________________________
Previous lumber spine x-ray?

Yes / No

Date:___________

Were any fractures seen?

Yes / No

Details:_______________

Kidney disease:

Yes / No

Liver disease: Yes / No

Overactive Thyroid:

Yes / No

Arthritis:

Yes / No

Parathyroid disease: Yes / No
Malabsorption (e.g. Coeliac disease):

Yes / No

Other Major Illness or Operations:_____________________________________
________________________________________________________________
Do you have any surgical implants, surgical pins, pacemaker?

Yes / No

_________________________________________________________________
Have you had any X-rays or nuclear medicine scans in the past 7 days (e.g. IVP, CT):
Yes / No (If Yes delay DEXA scan for at least 48hrs)
Have you been on steroid treatment?

Yes / No

What treatment?___________ Dose:_________ Duration:_________________
Are you on treatment for Osteoporosis?

Yes / No

What treatment/ Year Commenced______________________________________
Do you take Calcium Supplements?

Yes / No

(If yes, have they taken any in the last 24hrs, if yes delay scan for 24hrs)
Menopausal

Yes / No

Age of menopause: __________
LMP: __________
Are you or could you be pregnant?

Yes / No
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COMMENTS:

DEXA – TOTAL BODY SCAN
BMI (kg/m2):

___________________

Classification:

___________________

Total Tissue % Fat:

___________________

Trunk Tissue % Fat:

___________________

Android Tissue % Fat:

___________________

Gynoid Tissue % Fat:

___________________

Total Tissue (g):

___________________

Total Fat (g):

___________________

Total Lean (g):

___________________

Total BMC (g):

___________________

Fat Free (g):

___________________

Waist Circumference

___________________
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Common cold questionnaire
In the past two days have you experienced any of the following:
NONE

MILD MODERATE SEVERE

A General Symptoms:
4. Fevers
5. Chills
6. Muscle pains
B. Nasal Symptoms:
4.

Watery eyes

5.

Runny nose

6.

Sneezing

7.
C. Throat Symptoms:
2.

Sore throat

E. Chest Symptoms:
3. Cough
4.
E.


Chest pain
Photophobia:

A probable viral infection is where there are moderate symptoms noted in at least
two of the above four categories or mild symptoms noted in three or more
categories.



A possible viral infection is where mild symptoms are noted in one category plus a
cough.

Probable Viral:

Yes

No

Possible Viral:

Yes

No

Infected Controls must have a probable or possible infection
All other subjects must have none of the symptoms listed with the exception of cough IF RETURN A POSITIVE RESPONSE PLEASE RE-BOOK FOR FOUR WEEKS TIME
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Intervention visit 1 Checklist

Sign Initials

Problems summarised
Problem prioritisation – participant
Problem prioritisation – participant
Care Plan
Schedule
Monitored
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Problem List and Importance – Patient
This is a list of the problems we identified during your last visit.
Please consider how important it is to you to improve each of these problems.
Different problems may be of equal of less importance to you.
Remember this is about how you view these problems not your doctor, nurse or
family
Circle a number for every problem

Unimportant

Of little
importance

Moderately
important

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

- 325 -

Important

Extremely
important

Problem List and Importance – Physician
This is a list of the problems we identified for you patient during their research
visit.
Please consider how important it is to you to improve each of these problems.
Different problems may be of equal of less importance to you.
Circle a number for every problem

Unimportant

Of little
importance

Moderately
important

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5
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Important

Extremely
important

Interventions
IPBM CARE PLAN

The problems I would most important for me to improve are:

The problems my doctor and health care team would most like to improve are:

My recommended treatments for improving these problems are:
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By doing this I can:

Visit 1
MDA

Ix1

Ix2

Ix3

Ix4

Rehab

IPBM Care Plan













Smoking Cessation













Management Anxiety













Management Depression













Muco-ciliary Clearance (MCC)













Pharmacotherapy MCC













Self-management Education













Breath Training













Oxygen assessment and prescription













Dietician review and supps/replacements













PRP and home programme













Pharmacotherapy –AI













Pharmacotherapy –SI













Pharmacotherapy –Anaemia













Management of Cardiac Dysfunction
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WRITTEN ACTION PLAN USED IN CHAPTER 6
Usual Treatment
Medication

Strength & dose

Route

Frequency

Mild to moderate attack (unwell but not severe)
Symptoms – If 2 or more of these symptoms occur, follow orange zone ACTION

ACTION

Practice your controlled breathing
Eat small amounts more often
Reduce your exercise programme

Severe Attack
Symptoms – If these symptoms occur, follow RED zone ACTION

ACTION
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STRENGTH TRAINING HOME PROGRAMME USED IN CHAPTER 6 [457]
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