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A B S T R A C T

Introduction: Pulmonary rehabilitation (PR) is a core component of Chronic Obstructive Pulmonary Disease
(COPD) management with well recognized benefits. While suggestions for educational content within pulmonary
rehabilitation have been detailed in clinical guidance, it is unclear what educational content is delivered as part
of pulmonary rehabilitation, who delivers it, and how it is delivered.
Methods: A systematic review was conducted to identify what educational content is delivered as part of pul-
monary rehabilitation, how is this delivered and who delivers it. Databases were searched from 1981 to 2017
using multiple search terms related to “pulmonary rehabilitation” and “education”.
Results: Fourteen studies were identified. This included 6 survey studies, 5 quasi-experimental studies and 3
RCTs. Five key topics that were consistently included within PR programmes were identified as:

1) Anxiety/depression and stress management.
2) Early recognition of signs of infection.
3) Dyspnea and symptom management.
4) Nutrition.
5) Techniques using inhalers and nebulizers.
Broader topics such as welfare/benefits, sexuality, and advance care directives did not frequently feature.

Only four studies used tools to measure knowledge or learning pre and post rehabilitation in an attempt to
evaluate the effectiveness of the education delivered as part of PR.
Conclusions: The delivery of education in PR programmes is variable and does not follow suggested educational
topics. Education needs to take a patient centered motivational approach to ensure effective delivery. Further
research into appropriate educational outcome measures are needed, in order to evaluate the changes in be-
haviour associated with education.

1. Background

There are over 1 million people in the United Kingdom (UK) living
with Chronic Obstructive Pulmonary Disease (COPD). This figure is
expected to rise further over the next couple of decades and represents a
considerable burden to the National Health Service (NHS) in the UK,
costing around 9.9 billion pounds each year [1]. Pulmonary re-
habilitation (PR) has been defined as ‘‘a comprehensive intervention
based on a thorough patient assessment followed by patient-tailored
therapies, which 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 behaviors’’
[2]. Pulmonary rehabilitation is offered to patients who are considered
to be functionally disabled from their COPD (MRC grade 3 and above)
[3].

PR is a core component of COPD management [4,5] with recognized
benefits [6–10]. Benefits focus primarily on improving and maximizing
lung function through physical activity and slowing disease progression
[11–14]. However, other benefits have been identified including in-
creased lung function, reduced length of hospital stay, reduced number
and severity of exacerbations, fewer emergency consultations,
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increased functional ability, increased confidence, positive impact on
anxiety and depression as well as improved ability to cope [7–10,15].
Those who attend PR sessions often do so because they have a desire to
learn how to better self-manage their condition and meet others with
similar problems [7].

Hill et al. highlighted the range of components within PR which can
include facilitating smoking cessation, optimizing therapy, education
around identification and management of symptoms as well as estab-
lishing social support networks and promoting mental health [16]. Self-
management of COPD is a key component of pulmonary rehabilitation
to improve chronic disease management [17]. It is essential that PR
equips participants with the right tools to encourage and support people
to take control of their condition, which should include the acquisition
and use of self-management skills. Self-management is only associated
with improvement in outcomes if the patient identifies deteriorating
symptoms and implements the therapeutic interventions contained
within their self-management plan [19,20]. PR should thus combine
self-management support with motivating and empowering partici-
pants, and key skills are needed by the staff to deliver this i.e. moti-
vational interviewing and shared decision-making [21]. Key compo-
nents of self-management education are summarised by Effing et al.
[22] and include smoking cessation, self-recognition and treatment of
exacerbations, nutritional advice and management of dyspnea. It is
important that the education component of PR does not just facilitate
knowledge transfer but facilitates sustained behavior change
[2,12,23,24].

Educational sessions delivered as part of pulmonary rehabilitation
are an important mechanism in the promotion of effective and appro-
priate self-management in COPD. Published research has identified that
there is significant variation in the content and delivery of education
within PR programmes [25–27] and variation around which staff
members are involved and specific interventions are included [28].
Although suggestions for educational topics are given, the most recent
guidance on pulmonary rehabilitation [29] does not specify the core
components of education in PR and how this should be delivered in
practice. The aim of this systematic review was to appraise the existing
published literature to identify the content of educational sessions
within pulmonary rehabilitation and the method of delivery. This is
important to inform future guidance and research on effective delivery
styles and information content in education as part of pulmonary re-
habilitation.

2. Methods

2.1. Search strategy

The following databases were searched: MEDLINE, EMBASE,
CINAHL, PsycINFO, ERIC, Cochrane Library, Open Grey and DaRE. A

range of search terms and synonyms were used relating to “pulmonary
rehabilitation” and “education” as shown in Table 1 (an example search
is shown in Appendix 1), using truncation symbols and Boolean op-
erators where appropriate. The databases were searched from January
1981 to July 2017 and were selected based on the following inclusion
and exclusion criteria. Bibliographic software (Zotoro) was used to
store and manage the results of database searches. The review has been
logged on PROSPERO (CRD42018091807).

2.2. Inclusion and exclusion criteria

Included studies were: qualitative, quantitative or mixed methods
studies published in English; must have included an evaluation of a PR
intervention or pulmonary rehabilitation programmes delivered to
people with COPD, delivered in any setting and in any country world-
wide; and which offered a description of the education component of
the pulmonary rehabilitation programme. By “sufficient description”
we meant that studies had to provide more than simply a basic topic
guide or list, but additional details of what education was delivered, as
well as how and/or who delivered the education. Studies which in-
cluded only an educational session topic guide/list and no further in-
formation about the educational component were excluded. Systematic
reviews and clinical guidelines were not included in the review, but
their reference lists were scanned to identify relevant references po-
tentially missed in the database searches.

2.3. Study screening

Two reviewers (NJR, LK) screened the study titles and abstracts, if
available, of bibliographic records retrieved by the searches. Full-text
copies of all papers reporting studies which met the inclusion criteria
were retrieved. All of the studies were reviewed independently by both
reviewers.

2.4. Data extraction and synthesis

A data extraction template was developed specifically for the pur-
pose of the review. Study details that were extracted included: authors,
country, population, sample size, setting (hospital, community or pri-
mary care), staffing i.e course lead/expertise (healthcare professional
(HCP) or peers/lay experts), duration of PR, a description of the edu-
cational content, and educational tools used within the PR programme,
and specific methods and formats of delivery. Data extraction was
performed by one reviewer (NR) and double checked for accuracy by a
second reviewer (LK). A narrative synthesis approach was used to
compare and describe the educational topics that were included within
the PR studies and their methods of delivery.

Table 1
Search terms.

SETTING “hospital based” OR “community based” OR remote OR tele-delivery
POPULATION “COPD” OR “pulmonary disease” OR “chronic obstructive” OR″ emphysema”
INTERVENTION Pulmonary Rehabilitation- “pulmonary rehabilitation”, OR “pulmonary” OR “rehabilitation”;

AND
Education - “Health education” OR “patient education”, OR “education”, OR “education content”, OR “educational delivery”, OR “disease management”, OR
“delivery of health care”, OR “patient participation”, OR “educational content”, OR “educational delivery”, “topic” OR “session, OR “content “OR “tailoring”
AND/OR
Delivery of education - “health coach” “lay educator”, “expert patient”, OR “healthcare professional” OR “nurse” OR “Physiotherapist” OR “occupational
therapist”
AND/OR
Behaviour Change Techniques (BCTs) – “self-management support”, OR “self-management” OR “self-management education” OR “self-care”, OR “social
support” OR “problem-solving”, OR “counselling”, OR “counselling”, “action planning”, OR “action plan”, OR “health related QOL”, OR “QOL”, “mood”, OR
“perceived well-being”, OR “self-efficacy”, OR “feedback”, “reinforcement”, OR “relapse prevention education”, OR “exacerbation management” OR
“motivational strategies” OR “goal-setting” OR “motivational interviewing”, OR “behavior change”,

OUTCOME “knowledge”, OR “outcomes”
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2.5. Quality appraisal

The purpose of quality appraisal in this review was to assess the
strengths and weaknesses in the included studies rather than as a basis
for inclusion/exclusion. Two reviewers (NJR, LK) independently as-
sessed the methodological quality of each of the included papers using a
standardized critical appraisal tool appropriate to the study design
[30–33]. Disagreements were resolved through discussion or involve-
ment of a third reviewer (JC). Studies were grouped together according
to study design (e.g. experimental RCT or quasi experimental or ob-
servational, or qualitative, and appropriate quality appraisal tools se-
lected).

3. Results

3.1. Included studies

The database search produced 2722 articles of which 587 duplicates
and 2001 articles were excluded based on title and abstract screening
(PRISMA Fig. 1). Full texts of the remaining 134 articles were then

assessed for eligibility, of which 120 were excluded which did not meet
the inclusion criteria. Thirty-nine contained limited information about
the educational component of pulmonary rehabilitation, 28 did not
have full text articles freely available or were not in English. Thirty-one
were conference abstracts, with an additional 15 which were not full
primary research articles (e.g. commentaries, editorials, discussion
papers, guideline statements), and the final seven excluded papers were
review articles. This left a remaining 14 studies which were eligible for
inclusion in the review.

Of the fourteen studies, six were observational survey studies
[34–39], five were quasi-experimental studies [40–44] and three were
randomised controlled trials [45–47]. No qualitative studies were
identified from the search. The characteristics of included studies are
detailed in Appendix 4.

3.2. Quality assessment

Quality appraisal tables are shown in Appendix 2a-d. The included
studies were of variable quality, with the quasi-experimental, case
control studies [40,41] being of the poorest quality. The RCT studies

Fig. 1. PRISMA flow diagram.
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were of the highest quality [45–47]. Across all studies, the main
methodological weaknesses identified through the quality appraisal
process was that: i) studies rarely controlled for potential confounding
variables, questioning the reliability of their results and ii) studies
poorly described recruitment approaches and sampling frameworks,
meaning that it was not possible to tell whether these were appropriate
and limits the transferability of the findings to other groups.

4. Results and discussion

4.1. Description of included studies

All 14 studies contained some descriptive information about the
educational content in PR. The published work was from a range of
regions, five studies from USA ([34–37,41]), three studies from the
United Kingdom [38,43,46] five from Europe [39,40,42,44,47] and one
from Australia [45].

Six were observational studies [34–39], all utilising descriptive
surveys sent to PR directors or programme coordinators. Four from the
USA [34–37], one from Northern Ireland [38] and Sweden [39]. The
articles focussed on evaluating programme size, setting, patient type,
staffing, equipment, referrals and programme content, giving some in-
formation around topic guides and lecture topics. The study by Waddell
et al. [39] specifically looked at hospital-based PR and the study by
O'Neill et al. [38] set out to describe current services, ongoing exercise
facilities, and support networks for pulmonary rehabilitation in
Northern Ireland. Heffner et al. [37] focussed only on the adoption and
education around advanced directives in the USA.

The remaining eight studies were RCTs [45–47] and quasi experi-
mental studies [40–44]. The three RCTs were carried out in Australia,
Italy and Portugal with between 56 and 267 participants [45–47].
Blackstock et al. [45], Hickey et al. [46] and Marquese et al. [47] all
tested different interventions, looking at the effectiveness of structured
education, or inhaler technique education or the role of family-based
psychosocial support and education in pulmonary rehabilitation.
Blackstock [45] and Hickey [46] focussed solely on recruiting those
with COPD. The study by Marquese [47] looked specifically at family
based psychosocial support for patients with COPD and family mem-
bers. The five remaining studies had a quasi-experimental design
[40–44], from Norway, Italy, Ireland, Northern Ireland and USA. Cri-
safulli et al. was the largest study with 285 participants comparing
those who completed all of the 6 educational sessions and those who
completed less than half for personal/clinical reasons and investigating
the impact of education on learning within pulmonary rehabilitation
[40]. The study by Scherer used a two-group pre- and post-test design
(n=37) to test exercise and education versus education alone [41].
Connor et al. [42] undertook a cohort study looking at the efficacy of
PR in an Irish population. Cosgrove et al. undertook a process evalua-
tion to examine education provision in PR using the Living Well with
COPD programme in Northern Ireland [43]. The study by Burkow was a
mixed methods pilot study with 10 participants trialling a home based
online PR programme [44].

4.2. Pulmonary rehabilitation educational session topics

None of the studies assessed individuals' learning needs or pre-
ferences for tailoring of education within pulmonary rehabilitation.
Instead a “one size fits all” approach was used in all of the identified
studies. The PR materials were reviewed in some studies for reading
age, appropriateness and individual need. Blackstock et al. [45] re-
viewed the materials for reading age. Cosgrove [43] adapted the Living
Well with COPD (LWWCOPD) materials prior to use over a longer
period of time informed by focus groups, current practice and
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guidelines. Crisafuli et al. [40] gave participants information on non-
included topics to cover their individual needs but this was not de-
scribed in detail.

One of the key findings from this review is that educational content
of PR is often poorly described in reports or studies, studies. The most
common five PR educational content topics (full details in Table 2)
across all of the included studies were:

1) Anxiety/depression and stress management,
2) Early recognition of signs of infection,
3) Dyspnea and symptom management,
4) Nutrition,
5) Techniques using inhalers and nebulizers.

These are key educational topics and these are highlighted in many
clinical guidelines and expert reviews [24,29]. Other key areas which
need to be included as part of PR education are key to developing self-
management skills and promoting behavior change and include: goal
setting, reflection, verbal persuasion and making a change plan. Such
self-management goals were not well represented across the studies and
this has been previously pointed out by Bourbeau et al. that often self-
management is focussed on education rather than behavior change
[48].

The remaining common topics includes the benefits of exercise,
medication management, activities of daily living, anatomy and phy-
siology and chest clearance (Table 2). As part of the review a long list of
expected PR session topics was derived from the existing published
literature but many did not appear in the review in more than a few of
the studies (Table 3).

The study period for this review covers a significant period of time
and some studies were published before 2000. Pulmonary rehabilita-
tion is still a relatively new area and guidance for delivery of education
within it has been limited. Some of the key concepts of self-manage-
ment are still not well embedded into pulmonary rehabilitation and
likewise some of the more patient-centred topics that participants will
be keen to know such as travel and leisure activities, family roles, ad-
vanced directives and end of life decisions and sexuality are not well
integrated. Similar findings were found by a national survey by
Yohannes et al. who identified topics (sexuality, advice on travel and
coping with the disease) which were not covered in 2004 [25]. There is
also a disparity between what healthcare professionals wanted to de-
liver and what pulmonary rehabilitation participants wanted to be in-
cluded in the educational sessions. Holland et al. identified that those
with interstitial lung disease wanted to know about end-of-life planning
and were happy to have this in a group setting [49] in contrast to

Wilson et al. who found participants with COPD thought it was in-
appropriate to have these discussions as part of a group setting [50].
Clinicians identified that they did not feel it is appropriate to provide
info about prognosis in PR, as they were not the primary treating
physician and therefore felt it is not their role [49]. In contrast Casey
et al. found that health professionals suggested that topics such as end
of life issues and oxygen should be included [51]. This highlights that a
standard package of education may not be appropriate for all partici-
pants. The differences in content delivered may also be in part due to
the skillset or availability of staff, which dictates content rather than
patient-led feedback and redesign. Wilson et al. stated that when the
appropriate health professional was not available the topic was fre-
quently just omitted [50].

Key staff involved in PR most frequently included, physicians (11/
14), nurses (11/14), nutritionists (8/14), occupational therapists (8/
14), social workers (7/14), pharmacists (7/14), psychologists (7/14),
physiotherapists/specialist physiotherapist (6/14) and respiratory
therapists (5/14).

4.3. Style of educational delivery

Very few of the studies recorded how the education was delivered
although six of the studies reported the use of lectures
[34,35,39,42–44]. Information seems to be offered in a very traditional
way with lectures and written information, and health literacy does not
seem to be considered. Lectures need to be interactive and include
participation and other approaches may be more effective to share in-
formation with adult learners. Shame and self-guilt are prominent
emotions in COPD and so educational content has to be offered in
supportive ways.

One of the studies not included in the review by Rodgers et al. as it
did not have enough detail about the content and staffing of the PR
programme, did report some interesting findings from their qualitative
study. This study found that PR participants wanted sessions to be more
interactive rather than didactic [52]. Rodgers et al. also highlighted the
lack of clarity raised by participants as to whether family members can
attend alongside participants during PR [52]. Family and carers are an
important resource for those with COPD helping with everyday living
and managing breathlessness and providing social support and are often
not included in potential interventions and management plans [53]. In
most of the studies education was delivered in a group format, although
some of the surveys showed that a proportion of participants had the
option of one-to-one PR. Three of the studies [33,34,42] reported a
range of programmes which were delivered on an individual basis
ranging from 22% [35] to 82.9% [44].

Table 3
Topics not well covered across the extracted studies.

Coping with lung disease How to improve confidence, self-efficacy and self-managementa Benefits and welfare rightsa

Travela and leisure activities Patient Support groupsa Medical tests
Oxygena/NIV Swallowing and COPD Self-management
Smoking cessationa Communicating with your healthcare provider Action plans
Sexualitya Family role Identifying and changing beliefs and behaviora

Falls prevention Sleep Chest clearancea

Continence and COPD Psychological impacts Indoor and outdoor pollution
Home adaptation End of life decisions Advance directivesa

a These topics are identified as suggested topic areas in the BTS guidelines 2013 [26].
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There was significant use of supplementary educational materials
such as handouts, manuals, written action plans, booklet and leaflets in
nearly all of the studies.

There was no detail given in any of the studies around the use of
tailoring or the assessment of learning needs, nor the use of tools such
as VARK (visual, aural, read/write, kinaesthetic) or motivational in-
terviewing to deliver educational materials. Adapting pulmonary re-
habilitation for those with low literacy skills was not highlighted.
Sadeghi et al. highlighted the impact of health literacy as a barrier to
effective communication in pulmonary rehabilitation, highlighting ap-
proaches such as incorporating family support, and improving visual
and written materials [54].

4.4. Outcome measure tools used

Only four of the studies used tools to measure knowledge pre and
post rehabilitation [40,41,43,45]. It should be noted that the studies
assessed knowledge in different ways. Some looked specifically at
knowledge learnt, using the Bristol Knowledge questionnaire [43] or
the ESQ in the study by Crisafulli et al. [40]. Others looked at under-
standing, self-efficacy around self-management skills [43], the impact
of education on perceived ability to self-manage [45], and levels of
confidence around being able to self-manage in the future [41]. The
BTS PR guidelines and the service specification do suggest that Patient
satisfaction tools/surveys such as, Lung Information Needs Ques-
tionnaire or the Bristol Chronic Obstructive Pulmonary Disease
Knowledge questionnaire or other validated questionnaires should be
used to ensure the educational content is reviewed and improved reg-
ularly [55,56].

While health professionals can develop a PR programme which in-
clude key areas of knowledge and topic areas that they believe patients
should acquire, there needs to be a dominant realisation that such
knowledge acquisition may not be acted upon without appropriate
personalisation and motivational techniques. These should involve
identifying what it is the patient wants to achieve, encouraging patients
to experiment, stimulating the patient to take responsibility for their
health by asking questions rather than giving advice and solutions, and
focusing on the positive benefits of optimal behaviors (not the negative
of maladaptive behaviors) [22]. In addition to this the potential beha-
vior changes need to be measured by an appropriate outcome measure.
In a national survey carried out in 2004 no educational outcome
measures were recorded, instead generic quality of life measures and
Hospital Anxiety and Depression Scale (HADS), Borg Perceived rating
of exertion and activities of daily living were used with shuttle walk
tests or 6min walk tests [25]. Outcome measures need to evaluate
patient's knowledge, attitudes and self-efficacy or activation as well as
their healthy behaviors gained through PR [48]. Both the recent
American Thoracic Society/European Respiratory Society workshop
report and a recent article by Stolikova et al. highlight the same issues
raised here; the need for improved educational content that aligns with
appropriate educational outcomes for sustained behavior change and
longer term maintenance of quality of life and wellbeing for people
attending PR [57,58].

5. Conclusion

PR is known to improve breathlessness, exercise tolerance and
quality of life. There is limited research published into the delivery and
educational content of pulmonary rehabilitation. The published litera-
ture focusses mostly on the benefits of the exercise component of

pulmonary rehabilitation rather than the role/impact of the educational
component. Over the same time period there has been an increase in the
delivery of generic and specific self-management programmes that have
focussed specifically on behavior change and self-management of long
term conditions such as COPD but little has been researched about
specifically updating and improving existing pulmonary rehabilitation
and rolling this out at scale. Often programmes are designed and run by
the healthcare professionals without any patient input or feedback.
Programmes are delivered dependent on existing staff expertise and
resources rather than according to guidelines. Although a broad range
of educational topics for PR have been identified in the literature, PR
education is mostly confined to aspects of the disease, physiotherapy
skills, nutrition, energy conservation, and coping with anxiety and de-
pression.

This review has shown that even in published studies and surveys
there is significant variation in the content of delivery of education in
PR. Most of the published literature focused on topic guides and edu-
cation topics, not on methods of delivery and enhancing skills to pro-
mote behavior change, and educational outcomes were not measured
consistently. Education does not appear to be tailored to the needs of
the adult learners attending pulmonary rehabilitation. As noted in this
review, the delivery of education in PR was mostly lecture style with
powerpoint slides, although some studies used different materials such
as cue cards and posters. Most studies provided core written materials
either from national organizations, others had developed their own
materials but there was no mention on whether these could be tailored
for different populations and very few had assessed the literacy levels of
these. There was very little in the published papers around the use of
outcome measures to assess the educational component. Only four
studies used tools to evaluate participants' knowledge, confidence, un-
derstanding, self-efficacy around self-management skills after education
[40,41,43,45]. There were no educational outcome measures described
for the educational component for the survey studies.

Wilson et al. [50] researched the patient's perspective about edu-
cation in pulmonary rehabilitation. The findings from this study re-
commended group formats with practical demonstrations of treatment
strategies using visual aids. The timing of educational sessions was
identified as important, often participants were too tired after exercise
so it should be the first activity of the session [50]. All felt peer support
and shared knowledge were important. The study by Wilson et al. was
published in 2007 and it is interesting that some of these findings are
not evident in a lot of the studies in this review. None of the studies
identified used expert patients or volunteers. Patients were largely
unaware of the existence of support groups, again a topic often not
covered by programmes.

The delivery of pulmonary rehabilitation education is variable and
does not cover all of the suggested educational topics. Guidance on core
education topics and delivery is needed taking a patient centred moti-
vational approach to ensure education is delivered effectively. Further
research into appropriate educational outcome measures are needed to
ensure behavior change is captured.
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Appendix 1. Search strategy
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Appendix 2. Quality Appraisal tables

Appendix Table 2a
Observational studies

Bickford (a) Bickford (b) Borkgren O'Neill Heffner Wadell

1. Did the study address a clearly focused question/issue? Yes Yes Yes Yes Yes Yes
2. Is the research method (study design) appropriate for answering the research question? Yes Yes Yes Yes Yes Yes
3. Is the method of selection of the subjects (employees, teams, divisions, organizations) clearly described? No No Yes Yes Yes Yes
4. Could the way the sample was obtained introduce(selection)bias? Yes Yes Yes No Yes No
5. Was the sample of subjects representative with regard to the population to which the findings will be

referred?
Yes Yes Yes Yes Yes Yes

6. Was the sample size based on pre-study considerations of statistical power? No No No No No No
7. Was a satisfactory response rate achieved? Can't tell Can't tell Yes Yes Yes Yes
8. Are the measurements (questionnaires) likely to be valid and reliable? Yes Yes Yes Yes Yes Yes
9. Was the statistical significance assessed? No No No No No No
10. Are confidence intervals given for the main results? No No No No No No
11. Could there be confounding factors that haven't been accounted for? Yes Yes Yes Yes Yes Yes
12. Can the results be applied to your organisation? Can't tell Can't tell Yes Yes Yes Yes

Appendix Table 2b
Quality appraisal - Experimental designs (non-RCT)

McDonnell Burkow

1. Did the trial address a clearly focused issue? Yes Yes
2. Was the cohort recruited in an acceptable way? Can't tell Can't tell
3. Was the exposure accurately measured to minimise bias? Yes Yes
4. Was the outcome accurately measured to minimise bias? Yes Yes
5. (a) Have the authors identified all important confounding factors? No Yes
5. (b) Have they taken account of the confounding factors in the design and/or analysis? Can't tell Yes
6. (a) Was the follow up of subjects complete enough? Yes Yes
6. (b) Was the follow up of subjects long enough? Yes No
7. What are the results of this study? HINT: Consider • what are the bottom line results •

have they reported the rate or the proportion between the exposed/unexposed, the
ratio/rate difference • how strong is the association between exposure and outcome
(RR) • what is the absolute risk reduction (ARR)

Significant improvement in outcomes
between baseline and 8 weeks, 52
weeks

mean change in the SGRQ total score (pre/post
intervention) −6.53 (CI
95% −0.38 to −12.68, p=0.04) indicates a
probable clinically significant effect

8. How precise are the results? HINT: • look for the range of the confidence intervals, if
given

Means ± SD given only no confidence
intervals

SGRQ median and 25th percentile–75th per-
centile, mean and confidence interval were
calculated.

9. Do you believe the results? Yes Yes
10. Can the results be applied to the local population? Can't tell Can't tell
11. Do the results of this study fit with other available evidence? Yes Yes

Appendix Table2c
Quality appraisal Case control studies

Scherer Crisafulli

1. Did the study address a clearly focused question/issue? Yes Yes
2. Did the authors use an appropriate method to answer t-

heir question?
Yes Yes

3. Were the cases recruited in an acceptable way? Can't tell Can't tell
4. Were the controls selected in an acceptable way? Can't tell No
5. Was the exposure accurately measured to minimise bias? No Can't tell
6. (a) Aside from the experimental intervention, were the

groups treated equally?
No Yes

6. (b) Have the authors taken account of the potential co-
nfounding factors in the design and/or in their ana-
lysis?

No No

7. How large was the treatment effect? Significantly improvement in CSES in those with exercise
and education programme after 6 mths (p= 0.001)

Similar improvement in PR outcomes was recorded in
both groups at Tend, whereas ESQ total (learning effect
questionnaire) and partial scores significantly increased in
‘Completers’ only (p < 0.001).

8. How precise was the estimate of the treatment effect? 0.22 (0.59)
No confidence intervals

No confidence intervals

9. Do you believe the results? No No
10. Can the results be applied to the local population? Yes Can't tell
11. Do the results of this study fit with other available ev-

idence?
Yes Yes
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Appendix Table 2d
Quality appraisal RCT designs

Blackstock Hickey Marquese

1. Did the study address a clearly fo-
cused issue?

Yes Yes Yes

2. Was the assignment of patients to t-
reatments randomised?

Yes Yes Yes

3. Were all of the patients who entered
the trial properly accounted for at
its conclusion?

Yes Yes Yes

4. Were patients, health workers and
study personnel “blind” to treat-
ment?

Yes No Yes

5. Were the groups similar at the start of
the trial

Yes (although no p values given) Yes Yes

6. Aside from the experimental inter-
vention, were the groups treated
equally?

Yes Can't tell Yes

7. How large was the treatment effect? No difference between the two treatment
groups for disease-specific HRQoL, Chronic
Respiratory
Disease Questionnaire, Hei Q and 6-min
walk distance

No difference was found in the prevalence
of good technique post training or at final
assessment between the two groups.

Patients (P= 0.048) and family members
(P= 0.004) in the family-based PR had signif-
icantly greater improvements in family coping,
sexual relationships (P=0.026) and in psy-
chologic distress
(P= 0.033)

8. How precise was the estimate of the
treatment effect?

95% Confidence intervals CI information not presented Reported as mean± SD/CI information not
presented

9. Can the results be applied to the local
population, or in your context?

Can't tell Can't tell Can't tell

10. Were all clinically important out-
comes considered?

No
Literacy levels, completion rates of educa-
tional sessions, qualitative views of partici-
pants

No
Literacy levels
Qualitative views of participants

No
Literacy levels
Qualitative views of participants

11. Are the benefits worth the harms
and costs?

Yes Yes Yes
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