
© Journal of Thoracic Disease. All rights reserved. J Thorac Dis 2019;11(Suppl 17):S2192-S2199 | http://dx.doi.org/10.21037/jtd.2019.10.29

Introduction

Pulmonary rehabilitation features prominently in clinical 
guidelines worldwide (1-4), with strong recommendations 
for provision to all people with chronic obstructive 
pulmonary disease (COPD). Whilst historically pulmonary 
rehabilitation was developed and designed for people with 
COPD, the benefits of pulmonary rehabilitation in other 
chronic respiratory diseases such as interstitial lung disease 

and bronchiectasis (5-7) have also been demonstrated.
Despite the undisputed evidence for the positive benefits 

of pulmonary rehabilitation (8), the capacity of traditional 
centre-based models to reach the intended population 
remains difficult. Issues with access, suitability, referral, 
uptake, and attrition are well documented, and include 
cost of travel, lack of transport, inadequate knowledge 
of pulmonary rehabilitation, lack of perceived benefit, 
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influence of referrer, and burden of comorbidities, among 
others (9-12). Consequently, researchers have set about 
identifying innovative ways to deliver evidence-based 
pulmonary rehabilitation to identify changes to clinical 
practice that ensure the chronic lung disease population 
receive the benefits of rehabilitation.

Healthy debate in the respiratory community is now 
emerging comparing traditional evidence-based pulmonary 
rehabilitation programs to alternative models. Questions 
are being asked about whether alternative models should 
be supported (13,14). There remains concern about the 
implications of diminishing well-established traditional 
pulmonary rehabilitation services and the subsequent risk 
to acquired funding models given the strong evidence-base 
for pulmonary rehabilitation (8). These concerns need to be 
balanced against the desire to explore innovative strategies 
to develop person-preferred approaches to rehabilitation 
(14,15). Previous editorials (13,14) highlight important 
questions: what is the place for alternative interventions 
in pulmonary rehabilitation, and how do we ensure 
adequate rigor and robustness to accept alternative modes 
and models? The United Kingdom National Pulmonary 
Rehabilitation Audit Program (16) has been created to 
benchmark pulmonary rehabilitation in clinical practice, 
and is an important first step in understanding translation 
of programs in a real world setting and the impact they 
are having on people with chronic respiratory disease. 
However, the fact remains that the organisational aspects of 
pulmonary rehabilitation differ widely across the world (17),  
with various settings used such as inpatient, outpatient, 
community, and home-based (18), as well as the existence 
of high- and low-resourced programs often related to the 
wide variation in offerings between low to middle income 
countries and high income countries. Regardless of the 
debate surrounding pulmonary rehabilitation models, it 
is well acknowledged that we need to consider methods 
to increase the awareness and appeal, and expand the 
availability of pulmonary rehabilitation.

Innovations in pulmonary rehabilitation

The body of literature evaluating the effects of pulmonary 
rehabilitation is comprehensive, so much so that a Cochrane 
review advised additional randomised controlled trials are no 
longer warranted (19). However, the randomised controlled 
trials which have established the beneficial effects of 
pulmonary rehabilitation have primarily recruited the ‘ideal’ 
study population of people with COPD with few medical or 

physical barriers to attendance, who make up only a small 
proportion of the population who could benefit (20). In the 
world of clinical practice, the population is not as ‘ideal’ as 
those in clinical trials. What is evident is that we haven’t 
succeeded in ensuring pulmonary rehabilitation is delivered 
to the entire population who need it (14), and the same 
services cannot continue to be offered with the expectation 
of the same results for a broader and diverse population. 
Therefore, there is a need to improve access by expanding 
the availability of pulmonary rehabilitation by exploring 
innovative models of pulmonary rehabilitation (21), and we 
need to improve the uptake of this worthy therapy. But what 
can we do differently? We need to reach and engage the 
desired population in new ways, and the United Kingdom 
and Australia are endeavouring to apply innovative strategies 
and research.

Strategies to improve the ‘reach’ of pulmonary 
rehabilitation

If our target population do not understand what pulmonary 
rehabilitation is, what participation involves, and how 
they can benefit from it (22,23), why would they agree to 
attend? If referrers don’t understand the program, how can 
they explain to the patient what to expect? It was in the 
late 1960s that Thomas L. Petty MD established what is 
thought to be the first outpatient pulmonary rehabilitation 
program (24), and it is interesting that 50 years later we 
still have an identity problem. Education is one of the key 
answers to these questions, and it is the role of all funders 
and providers of pulmonary rehabilitation to ensure the 
message of what pulmonary rehabilitation entails is known 
to referrers and people living with chronic respiratory 
disease.

We need to adopt a toolbox with a variety of approaches, 
and reach out to our target population in innovative ways. 
Firstly, with the majority of people with COPD living in 
the community and accessing healthcare through primary 
care, we need to better target this largely untapped 
market. An increase in the diagnosis of COPD has been 
demonstrated through active case finding in primary 
care (25,26), and we need to ensure that when COPD 
management is subsequently developed for an individual, 
that referral to pulmonary rehabilitation occurs. The use 
of practice nurses and physiotherapists in primary care may 
assist in this detection and referral process (27,28), and 
further research in this area is warranted. Secondly, open 
days, tours, ‘taster’ or ‘try before you buy’ sessions, and 
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initiatives from pulmonary rehabilitation associations and 
patient foundations such as ‘pulmonary rehabilitation week’ 
(29,30) improves exposure of pulmonary rehabilitation 
to the community thus increasing awareness. Research 
examining the effectiveness of community welcoming 
sessions, outreach, and early engagement initiatives deserves 
attention. Acceptability and feasibility will be important 
outcomes to address (31). Thirdly, the use of education 
videos and patient testimonial videos are being examined 
in the UK and Australia to assist with increasing referral 
and uptake of pulmonary rehabilitation (32,33). These 
videos could be used for hospitalized patients or beyond the 
acute hospital setting and could be shown in outpatient and 
primary care clinics to provide information on the service 
such as program location, transport options, and availability 
of parking. Outcomes from this research will be interesting, 
and may show this to be a successful strategy for targeting 
people living with COPD. Finally, peer volunteers or lay 
health workers who are trained to support patients newly 
referred to pulmonary rehabilitation have been found to 
be well accepted by people with COPD, and this method 
of pairing new patients with lay health workers trained 
in behaviour change techniques is a method that could 
improve the uptake of pulmonary rehabilitation (34). Larger 
studies confirming the benefits of this avenue of support 
would be beneficial.

Strategies to improve ‘engagement’ with pulmonary 
rehabilitation

Misconceptions, misrepresentations or negative connotations 
surrounding pulmonary rehabilitation have been reported 
by people with chronic respiratory disease (23). Therefore, 
marketing pulmonary rehabilitation to people living with 
lung disease in a different way to capture their attention, 
provide appeal, and motivate them to want to attend may be 
a worthwhile strategy (35).

More recently, the role of patient co-design has been 
an important aspect in the development and redesign of 
healthcare delivery. Using the expertise and experiences of 
healthcare staff and patients in a genuine, equal and reciprocal 
relationship to develop a better healthcare experience for 
all is an approach that has been shown to result in better 
patient outcomes (36). In pulmonary rehabilitation, patient 
stakeholders have been central to identifying key benefits 
and challenges to attending rehabilitation in the United 
Kingdom (37). Interviews and focus groups researching 
the lived experience of participants who had attended 

pulmonary rehabilitation were conducted, and successful 
service re-design was achieved to improve communication 
and information, and improve transition points (service 
entry and discharge to a maintenance program), to increase 
engagement and program completion (37). Understanding 
the lived experiences of people with chronic respiratory 
disease and how they can be better educated about 
pulmonary rehabilitation will be pivotal to optimizing 
referral and delivery to programs. This innovative approach 
of patient co-design means insights can be translated into 
actionable strategies to maximise engagement, and ultimately 
completion of pulmonary rehabilitation.

In clinical practice, many programs around the world 
have adopted a variety of approaches to boost attendance 
rates, and patient engagement is important to improve 
retention. Opportunities for innovation in this area are 
endless and there is an appetite for change and further 
investigations. Our team has approached this challenge by 
investigating a variety of alternative settings and modes 
of exercise training, including investigating water-based 
exercise (38), tai chi (39), real-time video-conferencing 
telerehabilitation (40), ground-based walking (41), and 
community-based pulmonary rehabilitation (42) in an 
attempt to entice people with COPD to engage in a form of 
rehabilitation which most appeals to the individual. Further 
to this, research conducted in the United Kingdom and 
Australia (43-45) has indicated different models of home-
based pulmonary rehabilitation are effective in providing a 
flexible and convenient pulmonary rehabilitation option that 
reduces the burden of travel (46) which is often reported as 
a barrier to attendance (9,10). Additionally in the United 
Kingdom, alternative approaches using an online program of 
activity, coping and education self-management training (47),  
and a virtual model of pulmonary rehabilitation using 
videoconferencing to link a live pulmonary rehabilitation 
program to a rural site (48) have been investigated. The 
greatest appeal of these alternative programs is their success 
in reaching more people with COPD who may have been 
unable to attend and complete traditional centre-based 
pulmonary rehabilitation programs.

Are there further avenues to explore? Technology is 
rapidly advancing and could provide many options to 
expand the offering of pulmonary rehabilitation to better 
engage people with chronic respiratory disease in the 
future. Telerehabilitation is growing in popularity and is 
beneficial for people who don’t reside near pulmonary 
rehabilitation centres (49). A recent Australian study of 254 
people attending pulmonary rehabilitation found 78% of 
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people regularly used a mobile phone, and 65% regularly 
used a computer or tablet (50). Sixty percent were also 
willing to use telerehabilitation (50). This demonstrates 
that a proportion of the pulmonary rehabilitation patient 
population have access to, and use technology in their 
daily lives, with the majority of those with access willing 
to utilize this technology for their healthcare. Whilst 
telerehabilitation has been most frequently examined, what 
about further use of technology beyond telerehabilitation? 
Active video games or ‘exer-gaming’ have been established 
as a beneficial tool for rehabilitation in other chronic 
diseases such as cancer, Parkinson’s disease, and stroke (51).  
Research on the use of gaming technology in people with 
COPD is emerging, with studies reporting use of the 
Nintendo Wii Fit program and Microsoft Xbox Kinect 
as feasible and effective at improving exercise capacity 
and quality of life (52). Virtual reality technology and 
rehabilitation may be the way of the future with this 
technology currently being evaluated in the United 
Kingdom for ease of use and acceptability by people 
with COPD (53). Finally, the rapidly expanding world 
of e-health and mobile applications is being examined in 
the United Kingdom using the myPR application (54), 
and in Australia using the MH-COPD application (55).  
Both Australian and New Zealand researchers are 
developing mobile pulmonary rehabilitation applications 
which will feature text messaging support and enable 
patients to complete a pulmonary rehabilitation program 
directly from a smartphone (56,57). The use of technology 
in pulmonary rehabilitation is exciting. However, future 
research needs to compare these innovative methods of 
delivering rehabilitation to the conventional model of 
pulmonary rehabilitation which has such strong evidence of 
effectiveness.

Should pulmonary rehabilitation programs focus more on 
enjoyment in order to engage patients through to program 
completion? Enjoyment translates to high adherence in 
the use of active video games such as the Nintendo Wii 
and Microsoft Xbox Kinect (52). In people with COPD 
engaged in water-based exercise training, enjoyment 
was rated highly as a factor enabling exercise program 
adherence and completion (58). The effect of exercise 
training modes which focus on personal hobby pursuits 
such as tai chi, yoga, Nordic walking, and dancing (15)  
may be the key to enticing and engaging with people not 
interested in participating in traditional gym-based exercise 
training. Future research is encouraged to establish the 

benefits of these alternative exercise training modes (15).
Whilst many new rehabilitation alternatives have been 

suggested and are being examined, how do we ensure 
pulmonary rehabilitation has the greatest appeal to 
patients? Ultimately this may come down to one simple 
concept—the idea of patient preference and providing 
choice from a variety of rehabilitation options to increase 
uptake and retention. In Australia, our clinical experience of 
offering different pulmonary rehabilitation options involves 
the provision of patient choice via a ‘menu’ of options. 
Following an initial assessment, and based on eligibility 
criteria and health and safety screening, patients are offered 
a choice of one of many supervised group exercise training 
modules—centre-based land (gym) exercise training, 
centre-based water (pool) exercise training, or home-based 
real-time video conferencing telerehabilitation; and patients 
are allocated to one or more individual or group education 
modules based on their medical screening history and 
lung disease knowledge (59). Modular education has been 
demonstrated to be an effective alternative to traditional 
education in cardiac rehabilitation (60), and work is 
currently underway evaluating this model in pulmonary 
rehabilitation (59).

The concept of a ‘menu’ of modular rehabilitation 
options could be taken one step further with the offering 
of a ‘smorgasbord’ of options where patients have the 
opportunity to ‘taste test’ many different rehabilitation 
options and transfer between different program settings 
and modes for variety (Figure 1). These proposed models 
of ‘menu’ and ‘smorgasboard’ options allow pulmonary 
rehabilitation to be truly individualised and personalized. 
Given that a barrier to uptake of pulmonary rehabilitation 
is inadequate patient knowledge (12), with potential poor 
health literacy in people with COPD (61), and with the 
additional challenges of patients lacking experience with 
pulmonary rehabilitation and the exercise equipment 
and technological aids utilized, what is the best way of 
presenting the possible pulmonary rehabilitation options 
to patients? Our experience is that the use of pictorial 
aids (photo boards) depicting the exercise and education 
settings, typical equipment used, and demonstrating the 
types of exercise and education and self-management 
delivery modes, are an important tool to present the 
different options to patients. Short videos and guided 
tours may be other methods utilized to pitch and tailor the 
presentation of options to individuals, and research in this 
area is warranted.
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Beyond COPD

Over the previous ten years there has been growing evidence 
for the benefit and safety of pulmonary rehabilitation 
in diseases such as interstitial lung disease (5,7) and 
bronchiectasis (6), with Clinical Practice Guidelines 
acknowledging that people with these conditions, as well as 
others, should participate in pulmonary rehabilitation (62).  
Again, with this increasing evidence-base in diseases 
other than COPD, access to, and uptake of, pulmonary 
rehabilitation are being examined. Alternative methods of 
pulmonary rehabilitation delivery, including home-based 
pulmonary rehabilitation (63,64) and telerehabilitation (65), 
are being explored. The delivery of pulmonary rehabilitation 
in diseases other than COPD will continue to be an emerging 
field of research.

Conclusions

This review has discussed exciting and novel strategies for 
reaching and engaging people in pulmonary rehabilitation. 

Suggestions for improving knowledge and understanding, 
referring, and improving the uptake and completion of 
pulmonary rehabilitation have been presented. As these 
strategies continue to be investigated, a greater body 
of knowledge will be developed to guide management 
decisions in the rehabilitation environment for chronic 
respiratory disease.
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Figure 1 Schematic diagram of modular pulmonary rehabilitation. ‘Menu’ approach: a discreet selection of a setting type, an exercise module, a 
self-management education delivery mode, and personalized self-management education module topic/s. Example of a full ‘menu’ approach: setting 
B (community-based); exercise module C (tai chi); self-management education delivery mode A (face-to-face); self-management education 
module topics A, C, and D. ‘Smorgasbord’ approach: multiple selections possible from setting type, exercise modules, self-management education module 
delivery modes, and self-management education module topics. Example of a ‘smorgasbord’ approach: setting A for 4 weeks (centre-based), then 
setting B for 4 weeks (community-based); exercise modules A (land-based) for 4 weeks, then exercise module B (water-based) for 4 weeks; 
self-management education delivery mode A (face-to-face) for self-management education module topic A (inhaler devices), then self-
management education delivery mode C (independent learning) for self-management education module topic B (healthy eating), etc.
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