
ICC COLUMN: THE VOICE OF THE PATIENT

The history of Pulmonary Rehabilitation (PR) dates back over 
decades and certain PR elements over centuries. The evidence of 
PR’s effectiveness has considerably strengthened and increased 
over the past forty years. During this time, the role and impact 
of PR has been firmly established and is now considered a key 
component in management of chronic respiratory disease. 
The Global Initiative for Chronic Obstructive Lung Disease 
(GOLD) describes PR as an effective intervention for people 
with chronic obstructive pulmonary disease (COPD) with 
strong evidence for improved exercise capacity, health-related 
quality of life (HRQoL), symptoms of dyspnea, fatigue, 
anxiety and depression and reduction in healthcare utilization  
(see Table 1) (1). The 2006 American Thoracic Society (ATS)/
European Respiratory Society (ERS) Statement on PR describes 
in detail the effectiveness of this intervention (2). The quality 
and grade of the evidence is outlined in the 2007 American 
College of Chest Physicians (ACCP)/American Association 
for Cardiovascular and Pulmonary Rehabilitation (AACVPR) 
Evidence Based Guidelines (3). Since these publications, there 
has been considerable growth in the knowledge of PR’s utility, 
effectiveness and scope (4). An updated review of the use and 
importance of PR will be described in the new ATS/ERS PR 
statement (due for publication in 2013) (5). This statement 
represents collaborative work of 46 international PR experts 
from a multidisciplinary background. PR offers a unique vehicle 

to coordinate care in the context of chronic lung disease and this 
statement will enhance the understanding of PR’s effectiveness 
and applications across international borders and various 
settings. It places PR within the concept of integrated care 
with the goal of improving access, quality, patient satisfaction 
and efficiency of this intervention. Key concepts discussed in 
this statement have been summarized in Table 2. This global 
perspective summarizes the important components of PR and 
describes its role and use in the US, Europe, Australia, New 
Zealand, Latin America and Japan. 

 .Overview of pulmonary rehabilitation

Effective PR begins with an individualized patient assessment, 
including medical history, physical exam and accurate diagnosis 
of the respiratory condition based on pulmonary function 
testing. Ascertaining the presence of comorbid conditions is 
important, particularly those that will impact an individual’s 
capacity to participate in exercise training. Baseline assessment 
should comprise measures of exercise capacity, symptoms and 
HRQoL (6). Individuals should be evaluated for hypoxemia at 
rest and during activity. Standardized questionnaires to measure 
symptoms and HRQoL are available in many languages and 
many are cost free and easy to use. In addition to laboratory-
based tests of exercise capacity, there are valid, responsive and 
interpretable field-based tests that can be undertaken with 
minimal resources. Measures of exercise capacity, symptoms and 
HRQoL are made before and after PR and ideally during any 
long-term follow-up assessments to quantify the impact of PR 
and guide ongoing management. 

Supervised aerobic exercise training is the foundation of 
effective PR. This usually involves walking and/or cycle-based 
exercise. Additional exercise prescription may include strength 
training and arm exercise. Strategies that serve to increase the 
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Table 1. Benefits of pulmonary rehabilitation in COPD from GOLD (1).

Impact of pulmonary rehabilitation Strength of evidence

Improves exercise capacity Evidence A

Reduces perceived intensity of breathlessness Evidence A

Improves health-related quality of life Evidence A

Reduces hospitalizations and hospital days Evidence A

Reduces anxiety and depression in COPD Evidence A

Strength and endurance training of the upper limbs improves arm function Evidence B

Benefits extend well beyond the immediate period of training Evidence B

Improves survival Evidence B

Improves recovery after a hospitalization for an exacerbation Evidence B

Enhances the effect of long acting bronchodilators Evidence B

Respiratory muscle training can be beneficial, especially when combined with general exercise training Evidence C

likelihood of adopting a more active lifestyle following PR, 
such as the implementation of a home exercise program should 
be considered. There is also evidence to support the inclusion 
of disease-specific self-management strategies to address 
prevention, early identification and management of acute 
exacerbations of COPD (7). Other areas of importance include 
attending to nutritional status, counseling and optimization of 
supplemental oxygen systems in those who have been prescribed 
supplemental oxygen (Figure 1). Resources to assist healthcare 
providers establish a PR program are summarized in Table 3.

Despite our increased understanding of the effect of PR, 
there are several areas that require further work. These include 
determining the impact of PR on daily physical activity and 
survival as well as effective strategies to optimize maintenance 

Table 2. Key concepts discussed in the New ATS/ERS Statement on pulmonary rehabilitation. 

PR in symptomatic persons with COPD with less severe airflow limitation results in similar improvements in symptoms, exercise  
capacity and HRQoL as those with more severe disease.

PR initiated shortly after a hospitalization for a COPD exacerbation is clinically effective, safe and associated with a reduction in  
subsequent hospital admissions. 

There is increased evidence for implementing approaches such as interval training, strength training, upper limb training and  
transcutaneous neuromuscular electrical stimulation.

In people with chronic respiratory diseases other than COPD, PR will improve exercise capacity, symptoms and HRQoL.

Exercise rehabilitation during acute or critical illness reduces functional decline and hastens recovery.

Appropriately resourced home-based exercise training is effective in reducing dyspnea and increasing exercise capacity in COPD.

Technologies are being adapted and tested to support exercise training, education, exacerbation management and physical activity in 
the context of PR.

The scope of outcomes assessment has broadened, allowing for the evaluation of COPD-related knowledge and self-efficacy, lower 
and upper limb muscle function, balance, and physical activity.

Feelings of anxiety and depression are prevalent in those referred to PR. These may affect outcomes, and can be improved by this  
intervention.

Figure 1. Model of comprehensive pulmonary rehabilitation by Kylie 
Hill et al. 2013 (1).
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of benefit. The majority of evidence for PR pertains to people 
with COPD and there is a need for further research of its role in 
people with other chronic respiratory conditions.

 .
Pulmonary rehabilitation in the United States of 

America

Formal PR in the US dates back to the 1960s with the 
foundation of PR established by Tom Petty, Mary Burns, Richard 
Casaburi, Andrew Ries and others. In 2010, Medicare national 
insurance for seniors began formal payment for PR in GOLD 
grades II-IV (moderate to very severe) COPD. This became law 
following an act of Congress making PR ‘the law of the land’ for 
those receiving Medicare benefits. There are now an estimated 
1,000 PR programs in the US, with out-patient programs being 
the predominant model. Programs are typically 6-10 weeks  
in duration and usually provided by an interdisciplinary 
team that may include respiratory therapists, nurses, exercise 
physiologists, physical and occupational therapists, and headed 
by a physician medical director. National certification is available 
through the AACVPR that requires ongoing program evaluation 
of patient-centered outcomes, staff skill competency, and 
emergency preparedness www.aacvpr.org. Patient evaluation 

commonly includes field testing with a 6-minute walk test 
(6MWT), evaluation of dyspnea, HRQoL, and psychosocial 
symptoms. ATS established a PR Assembly in 2008 to further 
the representation and science of PR. A current priority is 2013 
establishment of a national registry, led by the AACVPR, to aid 
programs in assessing quality and outcomes. Ongoing challenges 
include need for enhanced reimbursement due to variable 
insurance payment for services. Other challenges include low 
referral rates by some clinicians and limited access in rural and 
sparsely populated regions. An important resource for those with 
limited access to PR is a patient DVD entitled ‘Take Control of 
your COPD’ that details elements of PR, coping strategies and 
disease self-management techniques available at aacvpr.org in 
the patient resources section.

 .Pulmonary rehabilitation in Europe

Even though the exact number of PR programs in Europe and 
its content remains currently unknown, PR generally has been 
adopted as part on the integrated care of patients with chronic 
respiratory disease (8). However, large regional differences in 
the process and reimbursement of PR throughout Europe are to 
be expected (9). Indeed, PR programs in most parts of Eastern 
Europe are still rare. Therefore, ERS Group 01.02 specifically 

Table 3. Resources related to pulmonary rehabilitation.

Resource Description

American College of Sports Medicine. Resource Manual for  
Guidelines for Exercise Testing and Prescription (8th Ed) 2009.  
Lippincott Williams & Wilkins.

Describes assessment, exercise prescription including mode,  
frequency, duration, intensity, and guidelines for aerobic,  
resistance and flexibility training.

American Association of Cardiovascular and Pulmonary  
Rehabilitation. Guidelines for Pulmonary Rehabilitation (4th Ed) 
2011. Human Kinetics Publishers. 

Includes guidelines and resources for daily PR operations,  
including patient assessment, education, exercise training,  
psychosocial and nutritional evaluation and management.

http://www.livingwellwithcopd.com/ Provides content for chronic disease self-management of COPD. 
There is separate content for healthcare providers and patients.

https://www.aacvpr.org/Resources/ 
ResourcesforAACVPRMembers/PulmonaryProfessionalResources/ 
PulmonaryRehabilitationOutcomesToolkit/tabid/490/Default.aspx 

Describes various commonly used outcomes tools including cost, 
strengths, limitations and clinical considerations of each tool.

http://www.pulmonaryrehab.com.au/welcome.asp Provides practical information regarding assessment and exercise 
prescription. Designed to assist healthcare providers establish a 
pulmonary rehabilitation program.

http://www.proqolid.org Database of patient reported outcomes and quality of life  
instruments.

https://www.aacvpr.org/Resources/ResourcesforPatients/ 
tabid/500/Default.aspx

Provides information for people with chronic lung disease.

https://www.thoracic.org/clinical/pulmonary-rehabilitation/
patient-information/index.php

Provides information for people with chronic lung disease.

www.emphysema.net On-line patient support group.
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promotes PR and long-term care of patients with a chronic 
respiratory disease, including COPD.

On behalf of ERS Group 01.02, Drs. Donner and Howard 
wrote in 1992 the first international report on PR with a strong 
recommendation for its use in the management of patients 
with COPD (10). Next, multiple ERS members contributed 
to the 2006 and 2013 ATS/ERS Statements on Pulmonary 
Rehabilitation (2,5).

To date, ERS Group 01.02 still offers a unique opportunity 
to exchange information on the latest developments in PR. 
It surpasses the individual medical specialties by offering an 
international platform for interdisciplinary discussions on PR. 
Indeed, an interdisciplinary approach during a PR program is 
necessary to improve physical function, to adapt to the disease 
and to achieve health behavior change (5).

The clinical PR expertise in Europe is, at least is part, based 
on high-quality scientific research. Indeed, in the past decade, 
many original PR-related articles came from known European 
research groups, like Maastricht/Horn, the Netherlands (Emiel 
Wouters), Leuven, Belgium (Rik Gosselink), Leicester, UK (Sally 
Singh), Modena, Italy (Enrico Clini), Schoenau am Koenigssee 
(Klaus Kenn), and Athens, Greece (Ioannis Vogiatzis). Indeed, 
the rationale for and efficacy of PR during and directly following 
a hospital admission due to a COPD exacerbation came from 
European studies (11-16).

 .
Pulmonary rehabilitation in Australia and New 

Zealand

National guidelines pertaining to the management of COPD 
highlight the importance of PR to optimize function (17). In 
Australia, approximately 240 PR programs are offered, with 
representation across all states and territories (18). In New 
Zealand, at least 21 PR programs are offered (19). In both 
countries, PR is most often funded by the government with the 
participant costs limited to travel and parking expenses. Programs 
are often provided in hospital out-patient departments and are 
about 8 weeks in duration (19,20). In Australia, PR programs are 
often coordinated by physiotherapists (20). Regarding program 
evaluation, in both countries, changes in exercise tolerance and 
HRQoL are commonly assessed using the 6MWT and disease-
specific questionnaires such as the Chronic Respiratory Disease 
Questionnaire or the St George’s Respiratory Questionnaire, 
respectively (19,20). Very few programs have access to laboratory-
based tests of exercise capacity. The most common components 
of a PR program are exercise training, education and self-
management strategies (19,20). There is a strong research culture 
regarding PR in Australia with programs across several states 
contributing to the scientific literature in this area (21-23).

Despite the strong evidence for PR, in Australia, access to 

these programs is limited in areas of low population density. In 
an attempt to increase access to PR, several training programs 
have been developed with support from the Lung Foundation 
Australia. These include the ‘Breathe Easy, Walk Easy’ initiative 
as well as an on-line training program (24). The exercise training 
component described in these programs focuses on supervised 
high-intensity ground walking, which has been demonstrated 
to confer gains in walking endurance (25), indicating PR can 
be effective without access to exercise equipment (i.e. cycle 
ergometers, multi-gyms). Further, the Pulmonary Rehabilitation 
Toolkit was developed in conjunction with the Lung Foundation 
Australia and the Australian Physiotherapy Association as a 
resource that is freely available to those who are interested in 
establishing a PR program (see http://www.pulmonaryrehab.
com.au/welcome.asp). 

Following completion of PR, the benefits are often lost over a 
period of 12 to 18 months (3). Therefore, strategies to maintain 
the benefits of PR are of particular importance. Earlier work has 
shown that people who attend a community-based supervised 
exercise class once a week maintain the benefits of PR (26). 
Therefore, within Australia, there has been an increase in the 
number of community-based maintenance programs offered 
to people with chronic lung disease. The classes are often run 
in local community halls and are supervised by someone with 
appropriate knowledge of exercise for people with lung disease. 
They are offered either through the ‘Lungs in Action’ initiative of 
the Lung Foundation Australia, or Community Physiotherapy 
Services (in Western Australia). In most cases, there is a small 
cost to the participant to attend these classes. In some states, the 
scope of these community-based exercise classes is increasing 
such that selected individuals are now completing their initial 
PR in the community. This has the advantage of reducing travel 
and parking costs, which is an important barrier to attending PR 
programs offered in out-patient hospital departments.

 .Pulmonary rehabilitation in Latin America

In what concerns Latin America, countries in this region present 
wide variation in the structure of healthcare systems, as well 
as in the current development status of health-related care 
and research. Despite the fact that the prevalence of COPD in 
countries of the region ranges from 7.8% to as high as 19.7% (27),  
PR is a relatively recent field and for most of this short-lasting 
history there was little interaction among these countries 
concerning rehabilitation of patients with respiratory disorders. 
The creation of the Latin American Thoracic Association 
(ALAT) in the mid-90s (28) and its firm establishment since 
then has had a large impact in this interaction, which has evolved 
considerably.

The first PR program in Latin America was most likely the 
one in Santiago, Chile, which started in the mid-80s. Created in 
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1993, the program of the Federal University of São Paulo, Brazil 
has generated great impact in the region, and many centers which 
came afterwards were based on its experience. In 2000 there 
were approximately 28 PR centers in Latin America (29). There 
is no updated data on this topic, but this number has probably 
increased tremendously since it is currently estimated that Brazil 
alone has more than 100 PR programs. In recent years, Brazil 
and Argentina have led the region in terms of development of 
PR programs, although countries such as Mexico, Chile and 
Colombia have also presented considerable growth. 

PR programs in Latin America vary considerably in structure, 
equipment, setting and the type of services and modalities 
provided. They range from small and simple programs 
comprising only medical (physician) care and exercise training, 
to highly skilled multidisciplinary rehabilitation centers. The 
vast majority of programs are outpatient-oriented, since Latin 
America has still little tradition in inpatient-oriented and home-
based programs. Exercise training and education sessions are 
mostly held in groups, and assessment of benefits obtained from 
the program is commonly performed, especially concerning 
exercise capacity using the 6MWT (30). Most programs are 
connected to academic institutions, although private programs 
have steadily grown as well. As in many other world regions, 
reimbursement is a common and important issue, since no 
clear reimbursement policy is still available. Furthermore, 
the use of oxygen has been a challenge to many centers due 
to the “in development” socio-economic conditions that can 
be faced and the relatively limited access by patients with few 
resources. Moreover, for the same reasons, strategies to increase 
accessibility of patients to PR programs are imperative, especially 
in the public health system.

 .Pulmonary rehabilitation in Japan

One of the characteristic features of COPD in Japan is the 
impact of aging associated with general prolongation of the 
life span. The average life span in Japan is 80 years for men and  
86 years for women, with the mean age of people with COPD 
being 77-79 years (31). The focus of PR in Japan includes 
supervising very old people with COPD in PR , as well as 
managing multiple difficulties in comprehension and adherence 
in these individuals. The second characteristic feature in 
people with COPD in Japan is malnourishment. Sugawara 
and colleagues found that people with COPD percent ideal 
body weight (%IBW) was 80-90%, with a mean body mass 
index (BMI) of approximately 18-20 kg/m2 (31). Therefore, 
PR provides active nutritional support, in addition to exercise 
therapy. The recent Cochrane systematic review summarized 
the effect of nutritional support in malnourished COPD 
patients in terms of weight gain, free fat mass, and respiratory 
muscle strength (32). The Cochrane review 2012 included 

two important trials from Japan and concluded that nutritional 
supplementation promotes significant weight gain among 
people with COPD, especially if malnourished, with significant 
improvement in fat-free mass index/fat-free mass, fat mass/
fat mass index, 6-minute walk distance and a significant 
improvement in skinfold thickness (as measure of fat mass) 
for all patients. In those people who were malnourished, there 
was significant improvement in respiratory muscle strength 
(minimum inspiratory pressure and maximum expiratory 
pressure) and overall HRQoL. The Cochrane review supports 
the effectiveness of the model of PR used in many Japanese 
centers.

 .Conclusions

PR improves functional capacity, dyspnea, HRQoL and 
healthcare utilization in chronic lung disease, with the strongest 
evidence of effectiveness in persons with COPD. Formal PR is 
available in many developed countries and resources are available 
for establishing PR. Resources are also available for those unable 
to access PR. Future challenges include access to PR in sparsely 
populated areas and developing countries, and ensuring long 
term changes in physical activity and behavior following PR.
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