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ABSTRACT

Pulmonary rehabilitation (PR) is a highly effective,
established therapy to improve exercise intolerance,
impaired quality of life and limb muscle weakness asso-
ciated with a range of chronic respiratory diseases. The
evidence base for PR is largest in the area of chronic
obstructive pulmonary disease (COPD), yet its role in
other obstructive lung diseases such as asthma is less
well defined. Despite several features being common
across both COPD and asthma, factors such as younger
age or employment may affect the potential applicabil-
ity of traditional PR models for patients with asthma.
This review examines the current evidence regarding
PR for the obstructive lung diseases of COPD and
asthma. It offers appraisal of some of the strengths and
weaknesses of existing literature, identifies areas in
need of future research and details some of the issues
facing clinicians responsible for the clinical manage-
ment and rehabilitation of patients with these diseases.
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INTRODUCTION

Obstructive lung disease is a term that can be used to
describe a range of chronic respiratory diseases charac-
terized by the presence of an obstructive airflow defect
on spirometric testing. The most prevalent specific dis-
ease entities that fall under this term are chronic
obstructive pulmonary disease (COPD) and asthma. In
COPD, the expiratory airflow limitation is persistent
(i.e. not fully reversible),1 while in asthma it is variable.2

Both diseases share some common risk factors such as
exposure to environmental and/or occupational factors
and a genetic predisposition.3–5 Both can also share
common clinical manifestations such as exertional

dyspnoea, exercise intolerance and impaired quality of
life.6–8 Such similarities make it intuitive to apply com-
mon therapeutic approaches to both diseases.
However, the diseases are also known to possess dis-

tinct pathogenetic pathways and clinical phenotypes that
potentially counteracts this logic. The very definition of
pulmonary rehabilitation (PR) reiterates its importance
across the breadth of chronic respiratory diseases, with
the most widely reported international definition,
endorsed by the American Thoracic Society and
European Respiratory Society, referring to ‘a comprehen-
sive intervention based on a thorough patient assessment
followed by patient-tailored therapies that include, but
are not limited to, exercise training, education and
behaviour change, designed to improve the physical and
psychological condition of patients with chronic respira-
tory disease and to promote the long-term adherence to
health-enhancing behaviours’.9 While rehabilitation
goals may be similar between patients with different dis-
eases, the strategies required to achieve such goals may
differ substantially. This could be due to factors directly
related to the disease (e.g. severity of physiological
markers and extent of symptoms), factors indirectly
related to the disease (e.g. impact of co-morbidities and
pre-morbid physical condition) or factors unrelated to
the disease (e.g. personal preferences and motivations).
In the present era of personalized medicine and reha-

bilitation, it is incumbent upon healthcare professionals
to carefully match individual treatment regimens to the
unique presentations of individual patients. The concept
of ‘treatable traits’ is a prominent example of this
approach, proposed to shift attention away from disease
labels towards more individualized patient- and
phenotype-focused treatment.10 This is not yet common
practice in the field of PR; however, the following sections
offer summaries of key similarities, differences and evi-
dence updates pertaining to PR for COPD and asthma.

PULMONARY REHABILITATION
IN COPD

Individuals with COPD most frequently present with
disabling breathlessness and reduced exercise tolerance.
PR directly addresses these deficits through a structured
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programme of individually prescribed and progressed
exercise training and education. The evidence for PR
has been reported in a large number of well-conducted
trials. One of the most pivotal trials is that of Griffiths
et al.,11 who described an outpatient programme deliv-
ered over 6 weeks with a follow-up at 12 months, dur-
ing which time there was no maintenance strategy. The
group randomized to the rehabilitation programme had
important changes in exercise capacity and health-
related quality of life. Importantly, the authors were able
to demonstrate the health economic benefits associated
with completing the rehabilitation programme.12 Since
this time, there have been a plethora of trials reinforcing
the benefits of PR, including during the period after
acute exacerbation.13 The most recent Cochrane review
of PR during stable disease14 affirmed these benefits
and went on to suggest that further randomized con-
trolled trials (RCT) comparing PR to no PR would be
inappropriate and that research efforts should instead
focus on the components of rehabilitation such as pro-
gramme length, location and content.

Mechanism of PR effects in COPD
Relatively less attention has been directed towards the
precise mechanism of action. The underlying assump-
tion is that a precisely prescribed exercise training pro-
gramme will evoke physiological adaptations that will
be reflected in measures of peak oxygen uptake (VO2).
There are a number of studies that collected and
reported peak VO2 that demonstrate an improvement
in this gold standard measure of cardiorespiratory fit-
ness.15,16 A recent paper, combining data from a num-
ber of rehabilitation centres, described important
changes in peak VO2, and is perhaps one of the largest
cohorts of its kind.17 It is assumed that enhanced effi-
ciency in the skeletal muscles are the primary mecha-
nism driving this improvement. Other mechanisms
contributing to improved performance may include
desensitization to dyspnoea, reductions in anxiety asso-
ciated with exercise performance and potential
improvements in respiratory mechanics (e.g. reduced
dynamic hyperinflation).18

The benefit of rehabilitation extends beyond gains in
exercise capacity, and this is summarized in the
Cochrane review evidencing improvements in health-
related quality of life.14 Meaningful gains have also
been reported in terms of psychological well-being
(anxiety and depression)19 and self-efficacy.20 More
recently, the rehabilitation community have been
exploring the benefits of rehabilitation upon levels of
physical activity. There have been a small number of
reviews exploring interventions that increase physical
activity in COPD21 and more specifically looking at
rehabilitation strategies that might enhance physical
activity.22 The field of physical activity is complex and
little consensus exists on how best to record and docu-
ment physical activity profiles in COPD.23 However, this
has not restricted the interest in physical activity as an
outcome, and there is growing exploration in this area.
For rehabilitation services, this may potentially present
a challenge where the agenda has always been to
improve exercise capacity, which is an important sub-
set of physical activity. PR programmes prescribe

exercise as a structured and purposeful activity with
the explicit purpose of improving cardiorespiratory fit-
ness (moderate to vigorous physical activity), whilst
physical activity in its broadest sense can be random
and unstructured with a variety of purposes.

Access and uptake of PR in COPD
Despite the overwhelming evidence for the extensive
benefits of rehabilitation, access and uptake to the ser-
vices remains disappointingly low. A survey of large
number of countries from around the world24

highlighted the poor provision of rehabilitation, and
where rehabilitation is provided the capacity in each
centre is frequently pitifully low compared to the
potential demand. In the United Kingdom, a national
audit of PR services involving data collection from over
200 centres identified that the benefits secured in rou-
tine clinical services matched those reported in the lit-
erature.25 However, upon closer inspection of the data,
it was revealed that very few centres conducted the
baseline exercise test in accordance with the interna-
tional guidance,26 thus slightly compromising the end
result.27 What is perhaps equally important is the provi-
sion of timely access to the service—a measure of ser-
vice performance often unreported. The United
Kingdom national audit measured this as the propor-
tion of patients commencing rehabilitation within
90 days from referral. Increasing this metric is a (chal-
lenging) priority of clinical care for patients with COPD;
for it seems counterintuitive that upon referral, modifi-
cations to inhaled therapy can be achieved almost
immediately yet commencement of rehabilitation is
often significantly delayed due to poor capacity of
programmes.

PR setting in COPD
PR programmes can be delivered across a range of dif-
fering clinical environments. The most frequently cited
setting is a centre-based programme. This setting
affords access to a wide range of facilities and multi-
disciplinary expertise for both the purpose of assess-
ment and service delivery. Centre-based programmes
can be delivered as both inpatient and outpatient
programmes, with each format possessing inherent
advantages and disadvantages.
The use of community facilities has also been

exploited in an attempt to make programmes more
accessible. There seems to be negligible differences in
the outcomes of rehabilitation programmes when
hospital-based and community-based programmes are
compared.28 Community-based programmes may offer
the advantage of greater accessibility, however may be
less likely to have ready access to specialist staff and/or
equipment.
Interest in the merits of home-based rehabilitation

programmes is not a new phenomenon; however, there
has been a recent surge in the literature in this field as
the importance of rehabilitation is acknowledged and
demand for it increases with various national initiatives.
This appears paralleled with emerging exploration of
digital technologies as alternatives or adjunctive compo-
nents of patient care in a modernizing healthcare
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climate. Three large trials have examined home-based
options for patients with COPD. The first was a study in
Canada29 where, for certain times of the year, the
weather is a significant limiting factor to travel. Alterna-
tive models of care are therefore essential in order to
overcome issues of access related to geography and/or
climate in such affected regions. Holland et al.30 subse-
quently described a fully home-based (unsupervised
training) programme that was supported by weekly tele-
phone contact from a healthcare professional trained in
motivational interviewing. The overall results of this
large (n = 166) non-inferiority RCT were encouraging,
indicating patients gained clinically important improve-
ments without the need for regular attendance at a
centre-based programme. Horton et al.31 subsequently
described a slightly different approach to a home-based
programme. This model involved home-based rehabili-
tation supported by a highly structured manual that
patients worked through independently over a 7-week
period and remote support via two telephone calls from
healthcare professionals trained in motivational inter-
viewing during the intervention period. Again, this large
(n = 287) non-inferiority RCT showed promising results.
Furthermore, two systematic reviews have recently
demonstrated a lack of difference in key outcomes
between home- and centre-based PR models.32,33

PR and digital technologies in COPD
Smaller feasibility trials have been conducted to better
understand the acceptability and uptake of digital-
based solutions. To date, they have not been of ade-
quate sample size to conclude they are non-inferior;
however, there have been some encouraging
results.34,35 These web-based programmes have been
delivered remotely, but may have included facilities all-
owing individuals to contact healthcare professionals
remotely for personal advice. These interventions,
whilst attractive, may offer limited applicability due to
the levels of digital literacy and competency required
in a COPD rehabilitation population. However, this
may differ between countries.36

PR IN ASTHMA

Asthma is a heterogeneous disease usually character-
ized by chronic airway inflammation and defined by a
history of respiratory symptoms such as wheeze, short-
ness of breath, chest tightness and cough that vary over
time and in intensity, together with variable expiratory
airflow limitation.1

Unlike COPD, asthma can affect people from a
young age and does not necessitate long-term exposure
to noxious particles or gases such as tobacco smoke. In
some patients with asthma, airflow limitation can
become fixed or irreversible over time, resulting in an
overlap of features with COPD. Exercise impairment is
common in patients with asthma, yet the precise
mechanisms to explain this deficiency are not well
described. As ventilatory limitations to exercise are not
necessarily present, contributory roles of physical inac-
tivity, sedentarism and deconditioning have been
implicated.37,38 General physical activity and exercise

are recommended for patients with asthma in some
guidelines39; however, evidence for PR is less well
established than in COPD. The United Kingdom
asthma guidelines do not discuss this aspect of care,40

while Global Initiative for Asthma (GINA) guidelines1

do not advocate PR as a part of clinical management,
suggesting advice should be provided about PR for
those with ‘COPD or asthma–COPD overlap’. While this
does not infer a lack of effectiveness of PR in asthma
alone, it does suggest a degree of caution in assuming
equal application and effects between COPD and
asthma.
The most prominent evidence in this field is a

Cochrane review of physical training for patients with
asthma, conducted by Carson et al. in 2013.41 This
review included 21 studies of 772 participants, with
many studies reported as containing unclear or high
risks of bias and most comprised small sample sizes.
The authors reported a high degree of heterogeneity of
interventions (including both supervised and
unsupervised training protocols), outcomes and
approaches to analysis which limited their ability to
maximize data synthesis and consequently draw firm
conclusions. Physical training resulted in positive
effects on some measures related to exercise perfor-
mance (e.g. peak VO2), but not others (e.g. minute ven-
tilation at maximal exercise (VEmax)). Only one
included study reported upon the 6-min walk test dis-
tance, one of the most widely used outcomes in COPD
literature, demonstrating a favourable effect of training
that was not statistically significant.42 Measures of lung
function (forced expiratory volume in 1 s, forced vital
capacity and peak expiratory flow rate) did not improve
after training, which is consistent with COPD literature.
An important observation arising from the physical

training Cochrane review was the high degree of safety
associated with the programme, with no reported
adverse effects or worsening of asthma symptoms dur-
ing or after the training period. Exercise-induced
bronchoconstriction (EIB) was not a pre-specified out-
come for this Cochrane review, yet EIB can be a genu-
ine concern among patients with more severe or more
poorly controlled asthma in clinical practice. The
review did not specifically seek to determine whether
such effects might be more or less likely to occur in
specific patient subgroups; however, exercise training
intensity has been suggested as a highly relevant exoge-
nous factor attributed to the high degree of variation
observed in clinical trials that have evaluated the
mechanism of EIB.43 This has also led to some con-
cerns regarding the possible safety of high-intensity
interval training in this patient group. Recent data,
however, alleviate some of these concerns, with a small
(n = 33) RCT demonstrating beneficial effects in
patients with moderate to severe asthma for outcomes
such as aerobic fitness, health-related quality of life,
clinical control and physical activity levels.44

The effect of exercise training on respiratory symp-
toms and quality of life appears less clear in patients
with asthma41 compared to those with COPD.14 Hetero-
geneity of outcome measurement may contribute to
this finding; however, it is also possible that the inter-
vention may not confer equal impact across the two
obstructive lung diseases. The explanation(s) for this
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discrepancy are challenging to identify. It would seem
unlikely for such differences to be explained by distinct
mechanisms of action associated with exercise training.
One might speculate that factors related to disease
chronicity (i.e. COPD) could increase the likelihood of
such patients commencing training with a poorer state
of these outcomes, thereby increasing the potential for
gains following treatment. Unfortunately, data does not
appear to exist enabling direct comparison between
patients with COPD and asthma (matched for age and/
or disease severity) using the same instrument for
these outcomes.
One outcome that attracts greater attention in

asthma compared to COPD, likely due to its episodic
nature, is that of disease control. Several instruments
have been developed to measure this construct, of
which many have well-documented psychometric
properties (e.g. Asthma Control Questionnaire (ACQ),
Asthma Control Test).45 Asthma control is an important
clinical target, yet this outcome was not included in the
Cochrane review.41 Data from a recent Turkish pro-
spective cohort study (n = 49) suggest patients with
mild to moderate asthma who commenced exercise
with poorer levels of control demonstrated greater
adaptations with respect to asthma control, but similar
responses in other outcomes, than patients who com-
menced with better asthma control.46 The small sample
size suggests this finding requires confirmation in
larger, more controlled studies. This phenomenon
closely resembles observations in the COPD PR litera-
ture, where treatment effects are commonly observed
to be greater in patients who commence with poorer
baseline function (e.g. in frailty or those with recent
exacerbations).47,48 This is particularly true for metrics
expressed relative to baseline status (e.g. percentage
change), but not necessarily if expressed in absolute
(raw) units.49

Our knowledge of the effects of exercise training and
PR on other clinically important outcomes such as
exacerbations, anxiety, depression and physical activity
levels in asthma is considerably limited. A summary of
the evidence (and evidence gaps) across COPD and
asthma is presented in Table 1. This information
should be carefully considered when determining pri-
orities for future clinical trials in this field.

PR after asthma exacerbations
Compared to COPD, there is a paucity of data examin-
ing the impact of PR around the time of a recent exac-
erbation or ‘attack’.50 The risk of adverse events such as
EIB from physical training may be low during stable
asthma41; however, an individual’s risk profile may be
worsened in the presence of coexisting triggers related
to the acute event. For example, factors such as viral
infections, allergen exposure, external environment
(e.g. cold temperatures, outdoor air quality and pollen)
and emotional well-being (anxiety and depression)
may compound and decrease one’s tolerance to an
exercise stimulus. Determining an ‘ideal’ timeframe
within which to commence PR after an exacerbation
event in this patient group is challenging. In patients
exhibiting rapid recovery of symptoms and function
after an asthma attack, the justification to commence

post-exacerbation PR may not be strong. However, the
emerging recognition and detection of asthma–COPD
overlap syndrome in clinical practice means such dis-
ease boundaries are becoming increasingly fragile. If
‘treatable traits’ such as skeletal muscle dysfunction,
exercise intolerance and/or frailty are detected during
acute episodes (in more severe adult patient groups
rather than younger, milder patients), treatment via PR
should be considered appropriate at the earliest oppor-
tunity. There is an absence of biomarker-driven guid-
ance to determine any ideal timeframe to commence
PR after an asthma attack. As such, subjective recovery
of symptoms or function, or return to ‘normal’ peak
flows may be viable options as a basis for referral to PR
following severe events (e.g. hospitalizations), with
medical clearance potentially indicated on an ‘as-
needs’ basis following milder events. Similar to COPD,
a problematic barrier likely to affect the timeliness of
delivering PR for patients with asthma will be conven-
tional programme wait lists.

Mechanism of PR effects in asthma
PR comprising exercise training as its core component
primarily targets physiological adaptation within
peripheral skeletal muscles. This mechanism is unlikely
to discriminate between a diagnosis of asthma and
COPD. As physical inactivity and deconditioning are
considered significant contributors to the exercise
intolerance observed in asthma, it is interesting to con-
sider the impact of physical activity ‘reversibility’ upon
symptoms. A meta-analysis of data from five large lon-
gitudinal studies (n = 85 117 participants) examined
the effect of physical activity (exposure variable) on
asthma incidence (endpoint outcome), showing that
higher physical activity levels associated with a lower
incidence of asthma (odds ratio: 0.88 (95% CI:
0.77–1.01)).51 Might exercise therefore exert a poten-
tially protective role in preventing asthma onset? This
notion is supported by data demonstrating exercise
may positively affect markers of systemic inflammation.
Mouse model data showed aerobic training induced
beneficial reversal effects on airway inflammation and

Table 1 Strength of evidence for PR in COPD and adult

asthma

Outcome

COPD Asthma

Stable

Post-

acute Stable

Post-

acute

Exercise tolerance ++ ++ + ?

Quality of life ++ ++ ? ?

Exacerbations/hospitalizations ++ ++ ? ?

Symptoms ++ + + ?

Physical activity levels ? ? ? ?

Anxiety/depression ++ + ? ?

Disease control ? ? + ?

Strength and direction of evidence effect: ?, unclear; +, weakly

positive; ++, strongly positive.

COPD, chronic obstructive pulmonary disease; PR, pulmonary

rehabilitation.

© 2019 Asian Pacific Society of Respirology Respirology (2019) 24, 871–878

874 CR Osadnik and S Singh



remodelling,52 while a recent RCT of patients with
moderate or severe asthma showed aerobic training
decreased bronchial hyperresponsiveness and systemic
inflammation.53 A similar finding emerged from an
RCT conducted in obese patients with asthma, where
the addition of exercise to a programme of weight loss
and psychological therapy resulted in improved asthma
control, weight loss and aerobic capacity; increased
anti-inflammatory biomarkers and vitamin D levels;
and significant reductions in airway and systemic
inflammation (fractional exhaled nitric oxide [FENO]
and serum biomarkers). In this latter study, 42% of the
variance in asthma control change (measured via ACQ)
was attributed to improvements in aerobic capacity
and weight loss.54

PR setting in asthma
To the best of the authors’ knowledge, no head-to-head
study exists that directly compares the effectiveness of
PR delivered across two different settings in patients
with asthma. A large longitudinal cohort study from
Germany55 examined the effect of a 3-week inpatient
model of PR in 201 patients with mild to severe persis-
tent asthma (mean age: 48.4 years (range: 18–81), 58%
males, 57% GINA stage 3–4 (moderate to severe persis-
tent asthma)). The intervention was comprehensive
(5 times/week endurance training, 3 times/week resis-
tance training and respiratory therapy, education ses-
sions and weekly visits from a pulmonologist) and,
importantly, included long-term follow-up 1 year after
programme completion. The authors reported signifi-
cant within-group improvements in exercise perfor-
mance (6-min walk test), asthma control (ACQ) and
quality of life (St George Respiratory Questionnaire) at
the end of the programme, with approximately half of
participants maintaining well-controlled asthma or
improved quality of life at 1 year. This offers rare
insight into the potential enduring effects of PR in this
patient group; however, findings may need to be inter-
preted with caution due to a lack of control for possible
confounders (e.g. no propensity score matching).
Little is known of the effect of PR performed at home

in patients with asthma. One small pre-post study con-
ducted in Poland56 (n = 9) examined the effect of an
8-week home-based PR intervention of exercise train-
ing and breathing exercises (with an integrated super-
vised centre-based component), finding that measures
of exercise performance, quality of life, anxiety and
depression improved, in addition to measures of lung
function. The absence of control group data and lack of
adjustment for the confounding improvement in lung
function during the intervention period limits the valid-
ity of these findings. However, the study does offer
insight suggesting home-based rehabilitation may have
a role in this patient group.

PR structure in asthma
It is clear that modern-day PR programmes now oper-
ate in an era of personalized medicine. It is therefore
essential to adapt programme offerings to match the
needs of individual attendees as best as possible. We
have little scientific insight into the specific needs of

certain patient subgroups considered to be potentially
important clinical targets for PR (e.g. patients with ‘dif-
ficult-to-treat’ asthma, ‘treatment-resistant’ or ‘refrac-
tory’ asthma or those with severe asthma57), including
a lack of knowledge regarding the learning needs of
patients with asthma who may be referred to PR. PR
programmes typically comprise a diverse mixture of
patient diseases; however, examples of asthma-specific
groups are also emerging. A recent feasibility study
examined the effect of PR tailored specifically for
patients with severe asthma.58 This preliminary data
highlighted practical challenges of running such
programmes for relatively small patient disease
cohorts, but demonstrated that the asthma-tailored PR
approach conferred significantly greater benefits upon
exercise performance compared to usual care (mean
(95% CI) incremental shuttle walk test difference: 74 m
(25–124 m)). Interestingly, in contrast to previously
mentioned research, this was not supported by concur-
rent benefit in markers of airway inflammation (spu-
tum eosinophils or FENO) and no significant
correlations existed between changes in exercise per-
formance and changes in asthma control or airway
inflammation.

Challenges for PR in asthma
A challenge currently affecting our ability to formulate
evidence-informed decisions regarding the suitability
of PR for patients with asthma is the relatively small
pool of research conducted using interventions befit-
ting the modern-day definition of PR.9 Precisely what
constitutes sufficient education and behaviour change
is subject to some debate59; however, many studies in
the field are more accurately defined as exercise
training.60–62 One interesting issue arising from the
Cochrane review by Carson et al. is uncertainty regard-
ing the applicability of the evidence to ‘typical’ patients
encountered in adult clinical respiratory medicine. The
mean age of included participants in this review was
approximately 22 years, rendering it of potentially lim-
ited applicability to many individuals. Age is an impor-
tant consideration of somewhat unique relevance to
patients with asthma. As this disease affects people
across almost the entire age spectrum, PR is challenged
by a need to meet the differing needs of younger versus
older people. This raises questions regarding the ability
of ‘one-size-fits-all’ programmes to cater for diverse
needs spanning multiple generations and highlights
the importance of offering suites of programmes
designed to cater for varying needs. For example,
home-based programmes may cater better for the
needs of older or more severely affected individuals,
whereas tailored exercise prescription that can be per-
formed unsupervised in gymnasium-based settings
may suffice for younger adults. People who maintain
full-time employment often struggle to attend classes
scheduled at fixed times during working hours,
suggesting a role for flexible scheduling to potentially
improve engagement with such individuals. Age may
also give rise to differing education needs (e.g. age-
specific topics) and/or styles (e.g. online vs group dis-
cussion of materials), and mixed-aged group training
may pose additional unique challenges: younger
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patients might feel uncomfortable pushing themselves
at high intensity (e.g. treadmill running) in front of
more severe patients, potentially reducing PR effective-
ness, while older people may be inclined to push too
hard to ‘keep up’ with their younger counterparts,
potentially increasing the risk of adverse events. It is
interesting to speculate whether younger patients may
represent an appealing target for future interventions
involving PR supplemented with digital technologies.

SUMMARY

This review highlights similarities and differences in
the rationale and evidence for PR between COPD and
asthma. A summary of the authors’ appraisal of the evi-
dence between the two diseases is provided in Table 1.
Recent developments in different approaches to

rehabilitation offer interesting food-for-thought regard-
ing the best approach to matching different models of
care to individuals. For example, should such deci-
sions regarding PR settings/models be determined by
clinical status (e.g. objective physiological or biological
markers) or patient preference? Clinician-guided deci-
sions on the basis of objectively assessed physiological
function may optimize training specificity relative to
detected deficits, whereas programme choices guided
by patient preference may enhance acceptability and
compliance. Such decisions cannot be considered
binary in nature, underpinning the very essence of PR
being individualized according to patients’ needs. An
approach gaining popularity as a useful concept is
‘menu-based’ PR. That is, optimally configuring a ser-
vice to offer a range of programmes across a range of
days/times and a range of different locations. The
patient, in collaboration with the healthcare profes-
sional, then selects an offering informed by patient
preference, disease severity and the need for special-
ist equipment. Such an approach does not, however,
come without challenge, with the foremost issue
being resource and staff practicalities of such a
model. With continually high interest in the merit of
PR to benefit our respiratory patients, this is obvi-
ously fertile territory for future research which will no
doubt offer many interesting advancements in patient
care over the coming years.
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