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Abstract

This article presents a literature review of the benefits of pulmonary
rehabilitation in the management of chronic obstructive pulmonary
disease (COPD). Pulmonary rehabilitation has been shown to
decrease patient mortality and hospital admissions. The literature
search resulted in 13 articles being selected for review. Three themes
were identified: improvement in exercise tolerance, improvement

in breathlessness and improvement in health-related quality of life.
This review enhances our knowledge of the mechanisms through
which pulmonary rehabilitation benefits patients and provides an
evidence base to guide nursing decisions regarding patient education,
health promotion and psychological support.
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THIS LITERATURE REVIEW discusses

the benefits of pulmonary rehabilitation in the
management of chronic obstructive pulmonary
disease (COPD). Pulmonary rehabilitation is

a ‘comprehensive 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 people with chronic
respiratory disease and to promote the long-term
adherence to health-enhancing behaviours’ (Spruit
et al 2013). The principal goal of pulmonary
rehabilitation is to achieve multidisciplinary
co-ordination of a group of techniques aimed at
improving the condition of patients and easing
difficulties in exercise (Corhay et al 2014). Patient
and family education is central to the effectiveness
of pulmonary rehabilitation, involving sustained
behavioural change. Patient education provides
information about how pulmonary rehabilitation
works, managing medication, and awareness

of physiological changes in the body. It aims to
enable patients to adopt behaviours which help

them manage their health effectively, for example @

taking medications, participating in cardiovascular
exercise and seeking support when necessary.

The COPD Commissioning Toolkit (NHS
2012) for commissioning pulmonary rehabilitation
aims to improve the patient experience by
effectively co-ordinating multidisciplinary efforts
to support patients to set their own goals and
take responsibility for their health, by improving
access to pulmonary rehabilitation programmes.
Developing effective relationships between
healthcare professionals is important in
patient-centred care, and to enable pulmonary
rehabilitation activities to be adapted to suit the
local population, according to staff availability,
patient needs, availability of resources, transport
arrangements and the geographical locations
where pulmonary rehabilitation facilities may
be established. Pulmonary rehabilitation has
traditionally been led by physiotherapists;
however, there is a trend for nurses to lead
pulmonary rehabilitation programmes
(Vincent and Sewell 2014).

COPD is a group of lung diseases characterised
by progressive and irreversible airway obstruction,
caused by cigarette smoke, air pollutants or genetic
makeup (National Institute for Health and Care
Excellence (NICE) 2015), and is predicted to be
the third leading cause of death by 2030 (World
Health Organization 2008). The total annual
cost of COPD to the NHS is estimated to be over
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£800 million (NHS 2012). The case for pulmonary
rehabilitation as an effective management strategy
for COPD has been demonstrated in studies
resulting in reduced hospital admissions, decreased
mortality, improvements in health-related quality
of life, improvements in breathlessness and
improvements in exercise tolerance (Puhan et al
2011, Lan et al 2013). However, some patients
with COPD have a negative perception of the
effectiveness of pulmonary rehabilitation.

The aim of this article is to review the literature
on the benefits of pulmonary rehabilitation
and to discuss the mechanisms by which
pulmonary rehabilitation activities slow the
progression of COPD and foster effective
self-management of COPD.

Literature search

The Scopus, Cumulative Index to Nursing and
Allied Health Literature (CINAHL) and Cochrane
Library databases were searched using the keywords:
pulmonary rehabilitation, respiratory rehabilitation,
chronic respiratory disease, COPD patients, benefits,
qualitative and quantitative. Practice statements and
guidelines, primary articles, systematic reviews and
peer-reviewed articles published between 2008 and
2014 were included in the literature search. Studies
relating to respiratory diseases other than COPD
were excluded.

After screening by title, abstract, availability
of articles and exclusion of duplicates, 13 articles
were selected for review. A table detailing the
articles selected for review is provided at:
journals.reni.com/r/copd-table. Thematic
analysis identified several overlapping themes
in the articles. This involved reading the articles
to become familiar with the content and then
rereading them with a view to generating and
developing patterns and generic terms, which
were grouped into themes (Boyatzis 1998). Three
themes were identified: improvement in exercise
tolerance, improvement in breathlessness and
improvement in health-related quality of life.

Improvement in exercise tolerance

Exercise tolerance is the ability to endure physical
activity involving bodily movements (Spruit ez al
2013). Exercise is a physical stressor. It disrupts
homeostasis and several bodily systems,

primarily the respiratory system, and seeks to
re-establish homeostatic balance so that the
oxygen required for the generation of energy

is delivered to the cells (Plowman and Smith
2014). The respiratory system and other relevant
systems function effectively in good health to meet

the increased energy demands associated with
activity or exercise.

Exercise impairment as a result of COPD
For people with COPD, impairment of the
respiratory system and other bodily systems
interferes with the effective uptake and delivery of
oxygen to the cells. Intolerance to exercise in these
individuals is the result of an imbalance between
the body’s demands for energy and oxygen supply,
an imbalance between ventilator capacity and
requirement, weakness in peripheral muscles and
defective cardiac function (Troosters et al 2010).
The flow of air breathed in by patients with
COPD is limited by destruction of the alveolar
walls and narrowing of the bronchioles. They may
experience limited airflow at low levels of activity
and at rest, in contrast to healthy individuals who
experience a limited airflow at very high levels
of exercise. Patients with COPD respond to the
limited airflow by attempting to breathe in more
air. Consequently, more air is trapped in the lungs
as the breathing rate increases, because the lungs
are not emptied fully on exhalation. This trapped
air increases pressure in the lungs, interfering with
gas exchange and affecting the cells’ ability to
generate the energy required for activity. Patients
may feel starved of oxygen and experience fatigue,
as a result of less energy being generated in the
cells, and cease whatever activity they may be
performing (O’Donnell and Laveneziana 2006).
Various exercise regimens and measurement
tools used in pulmonary rehabilitation are aimed
at slowing or reversing physical disability that may
result from reduced activity or a lack of activity
(Casaburi and ZuWallack 2009).

Effects of pulmonary rehabilitation on
exercise intolerance
The goal of exercise in pulmonary rehabilitation
is to slow progression of muscle dysfunction,
thus creating chemical changes in muscle cells
and increased physical ability (Man et al 2009).
Man et al (2009) suggested that exercise enables
the muscle to switch from fast fatiguable fibres to
slow fatiguable fibres by increasing mitochondrial
content and activity, which leads to efficient
generation and use of substrates for glucose
transportation and energy production.

A case study involving a 61-year-old
woman with COPD, who was experiencing
breathlessness on quickening her pace on
level ground, concluded that pulmonary
rehabilitation improved the patient’s tolerance
to exercise (Casaburi and ZuWallack 2009).
In this case study, the authors suggested that,
while exercise during pulmonary rehabilitation
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does not directly improve gas exchange in the
lungs, it optimises the function of other bodily
systems, thereby minimising lung dysfunction.
This is achieved through control of cellular
biochemistry, thus desensitising the brain to
fatigue or breathlessness. Although this patient
was not assessed in a group setting, Casaburi and
ZuWallack (2009) suggested that improvement
in exercise tolerance could also be explained
through other, less well-defined mechanisms,
such as the distraction experienced by patients
when they are in groups among other patients
with symptoms that are similar to or worse
than their own.

Pulmonary rehabilitation provides a relevant
environment for providing patient education
and psychological support, leading to effective
self-management of COPD. Exercise during
pulmonary rehabilitation induces changes in the
biochemistry of muscle cells, so that the muscles
can tolerate higher levels of activity (Casaburi
and ZuWallack 2009). Such chemical changes
have been associated with improvement in
exercise tolerance. Stav et al (2009) reported
an increase in exercise endurance time
in a study of 80 participants undergoing
pulmonary rehabilitation, who had their exercise
tolerance assessed at six-month intervals up
to three years.

Casaburi and ZuWallack (2009) suggested that
desensitisation may arise from social interactions,
which distracts patients from the sensation of
breathlessness. Participants undergoing pulmonary
rehabilitation focus on achieving better exercise
outcomes rather than being anxious about their
breathing. Ramli and Manap (2011) reported
improvement in exercise tolerance as a result
of participants being less anxious and thus less
breathless. Halding and Heggdal (2012) identified
an improvement in exercise capacity as a result of
participants being more aware of their health and
using this to control breathlessness and focus on
improving exercise tolerance. Therefore, patients
with COPD can divert their attention and energy
to their chosen task (the improvement of exercise
tolerance), rather than focusing on breathlessness,
with adequate education and psychological
support. Access to education and psychological
support contributes to patients’ determination and
improvement in undertaking exercise (Casaburi and
ZuWallack 2009).

Improvement in breathlessness

Breathing is the mechanism whereby air flows
between the atmosphere and the alveoli of the
lungs (Marieb 2011). When muscles in the chest

cavity relax, the volume of the chest cavity
increases and the resultant low pressure causes
oxygenated air to be inhaled from the atmosphere.
When the muscles contract, the volume of the chest
cavity is reduced and the resultant high pressure

in the lungs causes air to be exhaled, along with
carbon dioxide.

Breathing mechanism in patients with COPD
In patients with COPD, impairment of muscles in
the chest cavity, reduced lung elasticity, defective
alveoli and an inflamed airway interfere with the
process of breathing and the volume of the chest
cavity (Casaburi and ZuWallack 2009).

The sensation of breathlessness may be
influenced by a patient’s age, the effect of other
illnesses and health beliefs (ZuWallack and
Hedges 2008). One patient may define exertion
as climbing a flight of stairs, while another may
define getting out of bed and into a chair as
exertion (Williams ez al 2010). The subjectivity
of breathlessness means it is important that
nurses understand how pulmonary rehabilitation
attempts to remedy breathlessness and approach
pulmonary rehabilitation in a person-centred way.
According to Antoniu (2010), the mechanism of
breathlessness in COPD is largely the result of
dynamic hyperinflation. This refers to the situation
whereby the lungs do not completely empty at
exhalation. This accumulation of air causes
the sensation of breathing discomfort. Other
factors associated with dynamic hyperinflation
are neuro-chemical dysfunction, hypoxaemia,
hypercapnia and a mismatch between
ventilator demand and capacity (Casaburi and
ZuWallack 2009).

Effects of pulmonary rehabilitation on
breathlessness
Improvement in breathlessness in pulmonary
rehabilitation was attributed to patient education,
breathing retraining and proper use of inhalers
(Lan et al 2013). Lacasse et al (2006) cited
breathing retraining and patient education as
important factors in improving breathlessness.
Barakat et al (2008) indicated that improvement
in breathlessness is achieved through breathing
retraining provided by pulmonary rehabilitation;
this motivates patients to tolerate the restrictive
ventilator defects characteristic of COPD.
Pulmonary rehabilitation provided a group
setting in which patients with COPD supported
each other, challenged themselves and managed to
tolerate higher levels of breathlessness (Williams
et al 2010). The mechanism of psychological
and social support is subjective. However, these
findings confirmed the results of previous studies
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on breathlessness (Gysels and Higginson 2009).
Pulmonary rehabilitation participants became more
confident and coped better with breathlessness
when receiving psychological support and
experiencing social interaction (Halding and
Heggdal 2012). Pulmonary rehabilitation offered
a supportive environment in which participants
learned breathing techniques, became more
aware of the bodily signs associated with the onset
of breathlessness and devised individual ways

of self-management. Such findings emphasise

the importance of pulmonary rehabilitation in
providing an enabling environment in which
patients learn effective self-management skills.

Improvement in health-related
quality of life

Health-related quality of life, sometimes known as
emotional wellbeing, refers to patients’ satisfaction
with life, based on their judgement of the effect of
COPD on their capability to carry out activities
of daily living (Pitta et al 2008). Health-related
quality of life also represents patients’ perception
of their illness and their knowledge and
understanding of the diagnosis, prognosis and

@ management of COPD (Weldam et al 2013).

COPD influence on health-related quality of life
Factors that influence health-related quality

of life in individuals with COPD are the

existence of other illnesses, such as depression

or high blood pressure, the severity of COPD,

and the patients’ age, health beliefs and coping
mechanisms (ZuWallack and Hedges 2008,
Riario-Sforza et al 2010).

Effects of pulmonary rehabilitation on
health-related quality of life

Pulmonary rehabilitation provides an opportunity
to meet the needs of patients with COPD,

by providing relevant information and knowledge
(de Sousa Pinto et al 2013). Patients with COPD
may define health-related quality of life in
accordance with the severity of their disease,

as indicated by frequency of exacerbations and
use of healthcare services (Cecins et al 2008,
Martin et al 2008) or by knowledge of their
illness (Weldam ez al 2013). Gysels and Higginson
(2009) showed that patients obtained information
about COPD and pulmonary rehabilitation from
the internet, family and friends. Halding and
Heggdal (2012) suggested that nurses represent
an appropriate information resource, providing
knowledge and correcting misconceptions
generated from information obtained from friends
or the internet.

Barakat et al (2008) established that pulmonary
rehabilitation reduces depression and enhances
quality of life for patients with COPD. Coventry
et al (2013) demonstrated that pulmonary
rehabilitation reduces anxiety and depression in
patients with COPD, although they were unable
to identify any particular aspect of pulmonary
rehabilitation as being directly responsible
for the reduction in anxiety and depression.
Health-related quality of life is subjective and
multi-factorial. However, it would seem reasonable
to credit the pulmonary rehabilitation programme
for the overall improvement in health-related
quality of life experienced by participants.

Discussion

The literature review presents an outcome-focused
approach to pulmonary rehabilitation, rather than
an exercise-based presentation. Evidence from
the studies selected for this review suggest that
patient education and exercise complement each
other in the context of pulmonary rehabilitation,
such that knowledge obtained through education
motivates patients to participate in exercise,
which initiates positive change. This is in keeping
with the requirements of The Code. Professional
Standards of Practice and Behaviour for Nurses
and Midwives (Nursing and Midwifery Council
(NMC) 2015) for nurses to involve patients in
decisions regarding their care, by presenting
information in a way that patients understand.

This review discussed the physiology of the
body in health, the effects of COPD on health
and the corrective mechanisms achieved through
pulmonary rehabilitation. This approach enables
an understanding of how pulmonary rehabilitation
improves quality of life for patients with COPD,
and provides important information for nurses,
useful for delivering evidence-based patient
education (NMC 2015).

Improvements in exercise tolerance,
breathlessness and health-related quality of life
are presented as separate themes. However,
the benefits of pulmonary rehabilitation in
COPD are intertwined; changes in one parameter
generate changes in several other bodily systems.
An understanding of the multi-system benefits
of pulmonary rehabilitation in the management
of COPD is important for patient education
and for providing holistic patient-centred care.
Moore et al (2012) discovered that the way in
which pulmonary rehabilitation was presented to
patients influenced the uptake of the programme.
For example, the idea of exercise may deter
some patients from enrolling on pulmonary
rehabilitation programmes; pulmonary
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rehabilitation could then be presented as a choice
of activities in which patients can determine which
activity they feel comfortable starting with.

Improvement in exercise tolerance was
demonstrated in patients with normal exercise
capacity (Lan et al 2013), older patients with
comorbidities (Gale et al 2011, van Ranst
et al 2011) and patients who had experienced
exacerbations (Cecins et al 2008). However,
significant factors regarding the effectiveness of
pulmonary rehabilitation in improving exercise are
still to be identified.

It is important for nurses to be aware of
the possible enabling factors or barriers to
participation in pulmonary rehabilitation,
to effectively support patients to undertake
pulmonary rehabilitation. Exercise regimens vary
according to location and availability of resources,
which may complicate the generalisability of
research findings. However, this review suggests
that the principles underlying pulmonary
rehabilitation are the same and emphasises the
importance of a person-centred approach when
designing pulmonary rehabilitation programmes
(Croitoru et al 2013, Gimeno-Santos et al 2014).

COPD has multi-systemic manifestations (Spruit
et al 2013). Thus, nurses and patients should
be aware of the systemic benefits of pulmonary
rehabilitation; the use of multidimensional
assessment tools is recommended (Barakat et al
2008). For example, the BODE index (Celli et al
2004), which incorporates the patient’s body mass
index, airflow obstruction, dyspnoea and exercise
capacity, may portray the bodily systems that would
benefit from pulmonary rehabilitation activities.

There is conflicting evidence regarding at
which stage of COPD patients would benefit from
pulmonary rehabilitation (Lan et @l 2013) and how
soon patients can participate in pulmonary
rehabilitation after experiencing exacerbations
(Puhan et al 2011). This review considers
pulmonary rehabilitation as a collaboration
between healthcare professionals and patients,
in that patients set their own goals and healthcare
professionals support patients to achieve those
goals (Halding and Heggdal 2012). For example,
a patient who wishes to join a walking group
would require different support from one who
wants to be able to get around the house and
prepare their own meals.

Improvement in breathlessness is a subjective
measure that depends on patients’ understanding
with regard to the diagnosis and prognosis of
COPD. This in turn depends on the information
patients have access to. According to van Ranst
et al (2011), frequent exacerbations and access to
healthcare services tend to provide patients with

access to education and support; this is associated
with improved ability in coping with breathlessness.
Pulmonary rehabilitation has been shown to
improve breathlessness through patient education,
psychological support and breathing retraining.
Improvement in health-related quality of life
is also a subjective measure, dependent on the
information patients have access to, their age,
comorbidities and health beliefs (Riario-Sforza
et al 2010). Disease severity and frequency of
hospitalisation have been shown to influence
health-related quality of life (van Ranst ez al 2011).
Patient education and psychological wellbeing are
mechanisms for the improvement of health-related
quality of life in pulmonary rehabilitation.

Limitations

The goal of pulmonary rehabilitation is

a multidisciplinary co-ordinated effort to restore
or improve patients’ health and achieve the highest
possible level of independence (Croitoru et al
2013). The literature review findings cannot be
generalised because of the variety of populations
and settings in which the studies were conducted.
However, the review involved the use of primary
studies undertaken worldwide, emphasising the
benefits derived from pulmonary rehabilitation and
providing evidence that pulmonary rehabilitation
can be adapted to benefit different populations in
different care settings. This approach aligns well
with the COPD Commissioning Toolkit (NHS
2012), which recommends that local pulmonary
rehabilitation services should be person-centred.

It may be necessary to conduct more qualitative
studies regarding the experiences of patients in local
communities to establish appropriate pulmonary
rehabilitation programmes that meet the needs of
individual patients.

Conclusion

This review identified improvements in exercise
tolerance, health-related quality of life and
breathlessness as the main benefits of pulmonary
rehabilitation in management of patients with
COPD. It emphasised the requirement for more
qualitative research; and recommended the

use of multidimensional assessment tools to
identify and address multi-systemic effects of
COPD. An understanding of how pulmonary
rehabilitation improves the health of patients
with COPD enables nurses to engage in effective
patient education, encourage the uptake of
pulmonary rehabilitation and present pulmonary
rehabilitation as an effective multi-systemic
intervention NS
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