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Abstract:
Chronic obstructive pulmonary disease (COPD) is a common, preventable, and treatable condition, in
which outcomes can be improved with careful management. Pulmonary rehabilitation (PR) comprises
exercise and education, delivered by multidisciplinary teams. PR is a cost‑effective management
strategy in COPD patients which improves exercise performance, reduces dyspnea, reduces the
risk of exacerbation, and improves health‑related quality of life. All COPD patients appear to benefit
irrespective of their baseline function, and PR has also been shown to be a clinically and cost‑effective
management approach following an acute exacerbation. COPD patients with greater disability and
those recovering postexacerbation should be specifically targeted for PR. Due to limited current
capacity, the latter group may not currently be able to benefit from PR. Therefore, there is a need
for the wider implementation of PR services in Saudi Arabia, requiring us to address challenges
including capacity and workforce competency.
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I

n simple terms, chronic obstructive
pulmonary disease (COPD) is a progressive
lung condition associated with poorly
reversible airflow obstruction. COPD is a
common cause of morbidity and mortality
worldwide.[1] Individuals with COPD tend
to have daily symptoms such as dyspnea,
cough with or without sputum production,
wheeze, and chest tightness. They also have
reduced exercise capacity and increased
susceptibility to periodic chest infections or
worsening of their symptoms, referred to as
“exacerbations” that might lead to hospital
admissions.[2]
The Global Initiative for Obstructive
Lung Disease strategy document
summarizes current approaches to COPD
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management.[3] Cost‑effective treatment
approaches for stable COPD, described
in the London respiratory “Value
Pyramid,” include smoking cessation,
influenza vaccination, and pulmonary
rehabilitation (PR).[4] PR is a multidisciplinary
program that offers exercise training and
education to improve the quality of life
and exercise performance in patients with
chronic respiratory disease.[5‑8] Multiple
high‑quality randomized controlled
trials (RCTs) and meta‑analysis have
demonstrated that PR is a cost‑effective
management strategy in COPD, and more
cost‑effective compared to pharmacologic
intervention.[5‑10] As PR is recognized as an
effective nonpharmacological management
approach in COPD, there is the need
for greater implementation including in
Saudi Arabia. This review summarizes the
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history of PR, program content and structure, and the
effectiveness of PR in COPD as a resource to further
support the provision of PR services in Saudi Arabia.

Methods
We conducted a narrative review of the history, program
content and structure, and the effectiveness of PR with
COPD patients. A literature search was performed using
PubMed, Medline, EMBASE, and Google Scholar with
keywords of PR, PR, rehabilitation, exercise, pulmonary
disease, chronic pulmonary disease, chronic obstructive
lung disease, lung disease, emphysema, chronic bronchitis,
Saudi Arabia, and KSA. Only English language full articles
were reviewed to identify the current evidence.

History and Definition
The importance of physical activity and healthy diet
in respiratory disease were first introduced in 1895 by
Dr. Denison, Professor of Diseases of the Chest and of
Climatology at the University of Denver, in his book
titled Exercise and Food for Pulmonary Invalids.[11]
In the middle of the 20th century, Barach et al. conducted
a study which involved patients with pulmonary
emphysema to investigate how to reduce dyspnea.[12]
They discovered that using oxygen therapy alone in two
patients reduced their dyspnea during daily activities.
When an exercise program was initiated for these two
patients, a remarkable improvement in dyspnea and
exercise capacity, as measured by daily steps, were
observed. Ten years later, Brach recommended exercise
training be routinely integrated into the management
of patients with chronic lung diseases. Physical therapy
and breathing retraining were reported to be beneficial
for patients with pulmonary emphysema, and the twin
components of education and exercise are still considered
fundamental components of PR today.[12]
Thomas Petty was the first to describe the short‑term and
long‑term benefits of exercise programs for individuals
with chronic airway obstruction such as COPD.[13] Petty
described the necessary components of the exercise
program, starting with an initial evaluation of patients
followed by daily instruction lasting 1 h, together with
training in airway clearance and breathing techniques,
with tailored exercises and home visits. At the end of
the program, and 1 year later, Petty re‑evaluated the
patients and reported that there was an improvement in
daily symptoms, exercise capacity, hospitalization, and
length of hospital stay.
The benefits of PR are may not be easily understood by
patients with reduced lung function and limited exercise
abilities, who may believe their physical function is
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irreversible; thus, it may be hard to persuade patients
to exercise. Nonspecialist clinicians, too, may have poor
understanding of PR making it challenging to refer
their COPD patients or advocate for this approach.
In 1992, an influential European report stated that PR
was a beneficial management approach for individuals
with COPD.[14] According to this European Respiratory
Society (ERS) taskforce, PR aims to: “(1) decrease
physical and psychological impairment due to the
disease, (2) increase physical and mental fitness and
performance, and (3) maximize social reintegration of
the patient to lower the handicap.”
PR consists of both individually tailored exercise and
education, in which the exercise component consists
of aerobic exercise for both lower and upper limbs.
The beneficial effects of PR can be acquired regardless
of patients’ smoking status, age, sex, or degree of
lung function abnormality. Based on the evidence
supporting PR, several guidelines and organizations have
recommended that every symptomatic COPD patient is
referred to a PR program. Many national and international
societies have issued statements and positions on PR.
In 1981, the first official definition of PR was published
by the American Thoracic Society (ATS), in which PR
was defined as “an art of medical practice wherein an
individually tailored, multidisciplinary program is
formulated which through accurate diagnosis, therapy,
emotional support and education, stabilizes or reverses
both the physio‑and psychopathology of pulmonary
diseases and attempts to return the patient to the highest
possible capacity allowed by his pulmonary handicap and
overall life situation.”[15] Recently, PR has been defined by
the ERS and ATS as “an evidence‑based, multidisciplinary,
and comprehensive intervention for patients with chronic
respiratory diseases who are symptomatic and often have
decreased daily life activities.”[16] The British Thoracic
Society (BTS) defined PR as “an interdisciplinary program
of care for patients with chronic respiratory impairment
that is individually tailored and designed to optimize
each patient’s physical and social performance and
autonomy. Programs comprise individualized exercise
programs and education.”[17] The BTS go on to emphasize
that PR is a comprehensive management approach whose
components should improve exercise capacity, breathing
retraining, disease education, pharmacological usage, and
psychological and nutritional support.[17]

Aims and Effectiveness
PR reduces COPD exacerbations, hospitalization,
unscheduled hospital visits, symptoms of dyspnea, leg
discomfort, anxiety and depression, and health‑care
costs in people with COPD.[18] PR significantly improves
exercise capacity, muscle strength and endurance,
emotional function, health‑related quality of life, exercise
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capacity, disease self‑management, nutritional status,
and likelihood of improving physical activities in people
with COPD .[10,16,19‑22]
A major goal of PR is to enhance exercise capacity, which
is usually limited by shortness of breath and/or muscle
fatigue in individuals with chronic respiratory diseases,
and to promote self‑dependency in relation to activities
of daily living. [23] When an individual with COPD
avoids activities that result in breathlessness, peripheral
muscle weakness occurs. As weak muscles require more
oxygen to perform activities, COPD patients become
more breathless. This is referred to as the vicious cycle
of inactivity [Figure 1]. It is essential to differentiate
between exercise capacity and physical activity. The
World Health Organization has defined physical
activity as “any bodily movement produced by skeletal
muscles that requires energy expenditure – including
activities undertaken while working, playing, carrying
out household chores, travelling, and engaging in
recreational pursuits,” whereas exercise capacity is
the capability of someone to tolerate exercise, which
usually consists of multiple physical activities to improve
physical fitness.[24,25]
PR program is best administered by a multidisciplinary
team that includes but is not limited to doctors, nurses,
physiotherapists, psychologists, occupational therapists,
dietitians or nutritionists, psychologists, and social
workers.
Functional or maximal exercise capacity and healthrelated quality of life are used to assess the effectiveness of

PR in program participants. Exercise capacity evaluation
is usually performed before starting and at the end of
a program.[26] The incremental shuttle walk test (ISWT)
and 6‑min walk test (6MWT) are the most common field
tests used for evaluating exercise capacity.[27] The ISWT is
a maximum exercise test, with 12 min as the maximum
duration, where the patient walks between two cones
10 m apart and an audio recording plays the test
instructions.[28] By contrast, the 6MWT is a submaximal
exercise test to measure the patient’s ability to walk back
and forth on a marked 30‑m hallway for 6 min, and rest
is allowed if needed.[28] To identify the impact of ISWT
or 6MWT, oxygen saturation, heart rate, and level of
dyspnea are measured before and after the field walking
tests. ISWT and 6MWT field tests are both valid and
reliable for measuring exercise capacity function and
the effectiveness of a PR intervention in patients with
chronic lung disease.[28]
Individuals with COPD have shown an improvement
in confidence by modifying behaviors in the safe
multidisciplinary environment of a PR class.[25] Troosters
reported that high‑intensity exercise training during PR
reduces oxygen requirements by minimizing sensitivity
to dyspnea and reverses peripheral muscle abnormalities
by improving oxidative capacity. [29] PR positively
impacted COPD patients’ perception of shortness
of breath, improved their levels of confidence, and
lowered fear, resulting in a favorable impact on patients’
quality of life.[30] COPD patients are advised to increase
their physical activities outside the class, as this can
further enhance their independence. During PR, COPD
patients become better at managing their symptoms and
through sharing experience and knowledge with other
patients with the same condition and their health‑care
practitioner.[31,32] PR therefore also improves functional
outcomes such as walking and quality of life by reducing
the unfavorable adverse psychological effects of the
disease.[10] COPD patients with ventilatory disturbances
and muscle dysfunction demonstrate a significant benefit
from attending a PR program.[10] The benefits of PR might
not be maintained as the effect might differ for each
patient, but those patients who do benefit from PR are
more likely to continue exercising after the end of the
PR program and are the most likely to attend for future
PR.[33,34] COPD patients who have been referred to PR
more than once are more likely to maintain the benefits
of PR for 3 months up to a year.[35]

Location and Mode of Delivery

Figure 1: Vicious cycle of inactivity in chronic obstructive pulmonary disease
patients

Globally, regular PR attendance depends on accessible
locations and methods of delivery.[10,13] Commonly, PR is
delivered as a center-based class where patients are assessed
and monitored by a multidisciplinary team. Center-based
PR can be applied in inpatient or outpatient settings and
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each has advantages and disadvantages. Inpatient PR is
usually delivered in hospitals for patients who also need
daily medical care, especially for those in acute care, or
during stable status for those with more severe functional
disabilities. Outpatient PR, the more common model,
is usually provided in outpatient clinics, ambulatory
care, or community facilities. Outpatient PR programs
need to address accessibility, access to equipment, and
specialized staff. Home‑based PR programs (supervised
or unsupervised) are an additional form of PR, in which
the exercise training components are transferred to home
settings and a specialist provides certain support such as
home visits, education, and monitoring. Recently, there
has been increased demand for home-based PR which can
be facilitated through digital technologies. Telehealth has
been used for COPD patients for several purposes such as
patient monitoring, and it considered to be effective.[36,37]
However, using Telehealth to deliver PR is relatively new.
Using this technology during the COVID‑19 pandemic may
be one way to maintain PR, since COPD are at higher risk
of mortality.[38] With technology, access to technology‑PR
service applications such as but not limited to “myPR”
and “SPACE” can be broadened and patients’ progress
can be remotely monitored by health‑care providers.[39‑41]
These health‑care providers are virtually present during
the PR program which takes place in the patient’s home
with the help of video conferencing in the Internet‑based
PR.[42] However, telehealth PR implementation may face
significant challenges such as limited lack of technical
competency within PR teams and patients.[42]
The content of PR programs varies with regard to capacity,
intensity of exercise, length, and number of sessions.[43]
According to the 2018 United Kingdom National PR audit,
there were remarkable differences around the UK between
programs in location, care process, referral criteria,
PR health‑care teams, and patients’ attendance.[43] For
instance, some PR services accept self‑referral, re‑referral,
or auto‑referral after being hospitalized, while other PR
services do not. The majority of PR services in the UK
had multidisciplinary teams including physiotherapists,
nurses, dieticians, and occupational therapists to
administer PR. The UK does not have the role of respiratory
therapist, as is common in Saudi Arabia. However, access
to respiratory physicians and psychologists is restricted in
some PR services.[44] PR service locations may vary, with
some programs taking place at convenience or community
centers, practice surgeries, hospitals, or at home using
technology.[43] The Saudi Thoracic Society (STS) guidelines
recommend that PR services should have access to
pulmonologist or thoracic surgeon.[45]

Patient Selection
The UK National PR audit reported variations in the
services being provided and the acceptability criteria
302

for enrolment on PR programs. For instance, only 8% of
PR programs in the UK accept patients who are in the
late stage of their disease process and have an Medical
Research Council (MRC) Grade of 5. BTS guidelines
recommend that COPD patients who are admitted to
hospitals with acute exacerbations of COPD should
be referred to PR at discharge, as exacerbation has
an undesirable psychological and physical impact on
patients. According to the National PR audit report, only
71% of PR services accept early posthospital discharge
referral, while 29% of PR services offer this 1 month after
hospital discharge. Therefore, PR audit recommended
that PR service providers and leaders should establish
clear and standard referral criteria. Furthermore, they
recommend offering PR service to patients with an MRC
score of 2–5, despite their exercise capacity status and
disease severity.[43]
The BTS guidelines summarized the essential components
of an effective PR program. Effective PR should consist
of exercise, self‑management, and education, nutritional,
and psychological support. The BTS guidelines on PR
recommended that PR duration should be of 6–12 weeks
of supervised sessions, 12 sessions a minimum, because
this increases the chance of patient improvement.[17] The
STS guidelines recommended that PR duration should
be of 8–12 weeks of twenty supervised sessions.[45]
In April 2018, the Royal College of Physicians (RCP)
lunched the PR Services Accreditation Scheme aiming
to benchmark and improved the quality of delivered PR
services to patient across the UK. The PR audit is part of
RCP and National Asthma and COPD Audit Programme
that monitors service and delivery of PR, a snapshot
audit of the organization and resourcing of services and
an accreditation program.

Patient Suitability for Pulmonary
Rehabilitation
The UK National Institute for Health and Care
Excellence (NICE) guidelines recommend a PR program
for patients who have mobility disability and scored
3–5 on the MRC dyspnea score. The BTS supported the
NICE guidelines and highlighted the importance of
referral within 4 weeks of hospital discharge for patients
who hospitalized with COPD.[17] The STS guidelines
recommend that PR should be offered to COPD patients
with an forced expiratory volume in 1 s (FEV1) of at least
50% of the predicted value, those who are symptomatic
with FEV1 between 50% and 80%, or those with a CAT
score of more than 10.[45]
The MRC breathlessness scale is considered one of the
most common scales used for referring individuals to
PR. However, the health‑care provider should not only
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rely on the MRC breathlessness scale as it too insensitive
to detect improvement or deterioration during PR. BTS
recommended that health‑care providers should have
sufficient knowledge about PR and its benefit before
referral to educate, motivate, and encourage patients to
start PR.[17] Therefore, there is a need to provide sufficient
training for health‑care student and providers to facilitate
the current practice and recommendations for referring
patients to PR services.

Pulmonary Rehabilitation for Disorders
Other than Chronic Obstructive Pulmonary
Disease
PR has been prescribed as a part of management for
patients with other chronic lung diseases such as
interstitial lung disease (ILD), bronchiectasis, pulmonary
hypertension (PH), and lung cancer to improve
symptoms, exercise capacity, and quality of life. ILD is a
group of lung diseases that are characterized by scarring
or fibrosis of interstitial lung tissue. Individuals with ILD
experience dyspnea and have a reduction in exercise
capacity, strength, and endurance.[46] In patients with
ILD, PR is effective in mitigating dyspnea, improving
exercise capacity, and quality of life.[47] Bronchiectasis
is characterized by a chronic cough with sputum
production. Like many other lung diseases, patients
with bronchiectasis are susceptible to exacerbations
and may present with reduced exercise capacity.[48] PR
is an efficient treatment approach in improving exercise
capacity, quality of life, and reducing exacerbation in
bronchiectasis.[49,50]
In the past, PR was avoided in patients with PH, as it
was thought that PR might accelerate heart failure and
increase mortality.[51] However, a recent Cochrane review
on PR for individuals with stable PH was published,
including six RCTs, reporting improvements in exercise
capacity and quality of life without reported adverse
events.[52] Components of PR should be similar to chronic
heart disease and COPD. Generally, individuals with
lung cancer join PR to manage their symptoms and
minimize functional impairment in order to become fitter
for lung resection surgery.

Pulmonary Rehabilitation in Saudi Arabia
Despite tremendous efforts in COPD management, the
disease is still underdiagnosed worldwide including
in Saudi Arabia.[53] In Saudi Arabia, smoking is highly
prevalent among adolescent and around 4.2% of adults
over the age of 40 years live with COPD.[54,55] Individuals
in Saudi Arabia widely rely on personal transportation
in daily live which affects their level of fitness and might
lead to physical inactivity that can already be noticed

among youth and adult.[56] Individuals with COPD
usually have limited physical activity, in relation to
daily living, due to shortness of breath and/or muscle
fatigue which could be minimized by joining a PR
program. PR services in Saudi Arabia were launched
in 2001 but are not widely utilized. To the best of our
knowledge, there are a limited number of programs
running in Saudi Arabia with no program offered in
the Eastern Province. Even where they are running,
PR may be under publicized, which makes it hard for
stakeholders (patients and interested clinician) to contact
programs to seek information about enrolment or further
program‑related information.[57] The feasibility of the first
program, at King Abdulaziz Medical City, was tested
in 2008 by Al‑Moamary, which showed outpatient PR
was feasible in patients with chronic lung diseases in
Saudi.[58] The effect of outpatient and home‑based PR
was tested in individuals with chronic lung diseases
and PR had positive effects on exercise capacity, quality
of life, and overall level of fitness.[58‑60] Adherence has
been one of the main issues in providing PR. In Saudi
Arabia, a study was conducted in 2008 to determine the
feasibility and adherence rate among COPD patients and
found that implementation a PR program in a tertiary
hospital in Saudi Arabia resulted in an adherence rate
of 57.2%,[61] which explains the readiness of tertiary
centers to provide comprehensive and convenient PR
programs. However, there are considerable barriers
such as absence of standardized national guidelines,
transportation, hospital capacity, trained health‑care
professionals, and budget coverage which all play an
essential role in formulating, structuring, and expanding
PR services in the kingdom.[62] Transportation and
hospital capacity were considered the main barriers
for starting a PR program; [62] however, PR can be
provided in other settings such as community‑based
or/and home. The lack of trained health‑care providers
involved in the care of COPD patients has been reported
previously.[63] Provide training and incentives to current
staff and encourage future health‑care providers to be
specialized in respiratory diseases might solve staff
shortage. Funding is a barrier for setting up and continue
a PR service due to free health services provided by
the government; therefore, it is essential to convince
the health‑care authority in Saudi Arabia that PR is a
cornerstone in the management of COPD and other
respiratory diseases.

Conclusion
PR is an effective nonpharmacological intervention for
chronic respiratory conditions. Despite the wide range
of PR services, there remains further need for PR services
in Saudi Arabia and challenges to address include the
multiprofessional teams and expertise necessary to
establish and run such programs.
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