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CONTEXT AND POLICY ISSUES  
 
Chronic obstructive pulmonary disease (COPD) is a progressive disease that affects functional 
capacity, capacity for exercise, and health related quality of life (HRQoL).1,2 It imposes a 
significant physical and psychological burden on the patient and his or her caregivers, as well as 
a significant financial burden on the health system.2,3 Approximately 750,000 Canadians had 
been diagnosed with COPD as of 2008,4 and in Canada, COPD accounts for the highest rate of 
hospital admission among those for major chronic diseases.5 The average length and cost of a 
COPD exacerbation-related hospital stay in 2008 was 10 days and $10,000, with COPD costing 
an estimated 1.5 billion dollars per year.5  
 
Pulmonary rehabilitation (PR) is a multidisciplinary management strategy for COPD. Its 
components usually include self-management education, activity modification, nutrition, 
condition-specific medication advice, learning to deal with the emotional and social impact of the 
condition, and exercise programs.6 Self-management education and the development of self-
management skills are based on health psychology principles6 and are considered an important 
part of PR. In fact, self-management interventions have been considered as an alternative to PR 
programs as a way to manage COPD1,2,6,7 however it is unclear if they are as effective, and 
whether or not supervised exercise adds value to a self-management program.  
 
The purpose of this review is to examine the clinical and cost-effectiveness evidence regarding 
the comparative effectiveness of self-management programs versus pulmonary rehabilitation, 
as well as the comparative evidence of self-management with and without a supervised 
exercise component for the management of COPD. 
 
RESEARCH QUESTIONS  
 
1. What is the comparative clinical effectiveness of self-management education versus 

pulmonary rehabilitation programs for the management of out-patients with chronic 
obstructive pulmonary disease? 



 
 

Self-Management Education COPD   2 
 
 

2. What is the comparative clinical effectiveness of self-management education with and 
without an organized exercise component for the management of out-patients with chronic 
obstructive pulmonary disease? 

 
3. What is the cost-effectiveness of self-management education versus pulmonary 

rehabilitation programs for the management of out-patients with chronic obstructive 
pulmonary disease? 

 
4. What is the cost-effectiveness of self-management education with and without an organized 

exercise component for the management of out-patients with chronic obstructive pulmonary 
disease? 

 
KEY FINDINGS  
 
Based on the results of two RCTs, the addition of more than one supervised exercise per week 
to self-management education may add value over 12-months in terms of exercise capacity, but 
the effects are not maintained after 24 months. No evidence comparing self-management 
education with pulmonary rehabilitation and no cost-effectiveness information was identified. 
    
METHODS  
 
Literature Search Methods 
 
A limited literature search was conducted on key resources including PubMed, The Cochrane 
Library, University of York Centre for Reviews and Dissemination (CRD) databases, Canadian 
and major international health technology agencies, as well as a focused Internet search. 
Methodological filters were applied to limit retrieval health technology assessments, systematic 
reviews, meta-analyses, randomized controlled trials, non-randomized studies, and economic 
studies. Where possible, retrieval was limited to the human population. The search was also 
limited to English language documents published between January 1, 2010 and April 29, 2015. 
 
Rapid Response reports are organized so that the evidence for each research question is 
presented separately.  
 
Selection Criteria and Methods 
 
One reviewer screened citations and selected studies. In the first level of screening, titles and 
abstracts were reviewed and potentially relevant articles were retrieved and assessed for 
inclusion. The final selection of full-text articles was based on the inclusion criteria presented in 
Table 1. 
 

Table 1: Selection Criteria 

Population Patients with COPD 

Intervention Self-management education 

Comparator Pulmonary Rehabilitation programs 

Outcomes Q1 and Q2 – both short term (6-12 month) and long-term (12+ 
months) outcomes: 

 re-hospitalization/hospital admission  

 exercise capacity 
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Table 1: Selection Criteria 

 Quality of Life  
Q3 and Q4 – both short- and long-term cost-effectiveness 

Study Designs HTA, SR, MA, RCT, NRS, Economic Studies 

COPD = chronic obstructive pulmonary disease; HTA = health technology assessment; MA = meta-analysis; NRS = 
non-randomized study; RCT = randomized controlled trial; SR = systematic review 

 
Exclusion Criteria 
 
Articles were excluded if they did not meet the selection criteria outlined in Table 1, they were 
duplicate publications, or were published prior to 2010. 
 
Critical Appraisal of Individual Studies 
 
The included randomized studies were critically appraised using the Downs and Black 
Checklist.8  Summary scores were not calculated for the included studies; rather, a review of the 
strengths and limitations of each included study were described. 
 
SUMMARY OF EVIDENCE 
 
Quantity of Research Available 
 
A total of 311 citations were identified in the literature search. Following screening of titles and 
abstracts, 298 citations were excluded and 13 potentially relevant reports from the electronic 
search were retrieved for full-text review. No potentially relevant publications were retrieved 
from the grey literature search. Of these potentially relevant articles, 10 publications were 
excluded for various reasons, while three publications1,2,6 met the inclusion criteria and were 
included in this report. Appendix 1 describes the PRISMA flowchart of the study selection. 
 
Additional references of potential interest are provided in appendix 5. 
 
Summary of Study Characteristics 
 
A detailed summary of study characteristics is provided in Appendix 2. 
 
Study Design 
 
Two randomized controlled trials,1,6 and one 24 month follow-up of one of the included RCTs2 
were included in the review. No relevant economic studies were identified. 
 
Country of Origin 
 
One study was from Australia6 and the other two studies (the 12-1 and 24-month results2 of the 
COPE-II study) were conducted in the Netherlands. 
 
Patient Population 
 
The three studies1,2,6 included out-patients with COPD. The Australian study included 84 
patients,6 the 12-month results of the COPE-II study evaluated 142 patients,2 and the 24-month 
follow-up evaluated 128.2 The mean age of participants in all of the studies was older than 63 
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and the study populations consisted of 46%6 and 42%1,2 female patients. In the Australian study, 
54% of participants were of below average socioeconomic status. The COPE-II study1,2 included 
only moderate to severe COPD whereas 29% of patients in the other included study6 had mild 
disease. 
 
Interventions and Comparators 
 
The included trials compared self-management strategies with or without exercise components. 
The COPE-II exercise component involved bicycling, walking, climbing stairs, and lifting weights  
three times a week for six months and two times a week for the following five months (duration 
of exercise sessions not reported).1,2 The Australian study involved one hour of weekly 
supervised exercise (individualized aerobic and strengthening exercises for upper and lower 
limbs) for six weeks.6 
 
Outcomes 
 
Relevant outcomes reported in the studies were exercise capacity as measured by the 6 minute 
walk test6 and the incremental shuttle walk test,1,2 and HRQoL as measured by the Chronic 
Respiratory Disease Questionnaire Standardized (CRQ-SAS)1,2 and the Short-form 36 version 2 
(SF-36v2).6 Hospitalizations or readmissions were not reported in the included studies. 
 
Summary of Critical Appraisal 
 
The COPE-II study was randomized but the patients were not blinded due to the logistics of 
blinding supervised exercise.1,2 It was unclear whether or not those evaluating outcomes or 
performing statistical tests were blinded, thus there was the possibility for outcome bias. Power 
calculations were presented for the primary outcome (exercise capacity), but HRQoL was a 
secondary outcome, and it was unclear (and thus unlikely) if there was adequate power to 
detect differences for secondary outcomes. A total of 31 patients were lost to follow-up 
throughout the COPE-II study; 17 in the first 12 months and 14 patients in the second 12 
months. The drop-out rate was comparable between the two groups. Patients lost to follow-up 
were not included in the analysis.   
 
The Australian RCT6 was well reported with respect to the methods of the study and while 
patients were not blinded the intervention, both those performing the assessment of outcomes 
and those performing statistical tests were. The patients participating in the study were likely 
representative of hospital-based COPD patients who are referred to self-management and 
exercise interventions, but it is unclear if they would be representative of those who might self-
refer. Similar to the COPE-II study,1,2 the study was powered for the primary, but not the 
secondary outcomes. 
 
It is unclear whether the demographics of COPD patients in the Netherlands and in Australia are 
similar to that in Canada, thus it is unclear if the results are generalizable to the Canadian 
setting. A more detailed summary of critical appraisal is included in Appendix 3. 
 
Summary of Findings 
 
What is the comparative clinical effectiveness of self-management education versus pulmonary 
rehabilitation programs for the management of out-patients with chronic obstructive pulmonary 
disease? 
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No relevant literature was identified that compared self-management education to pulmonary 
rehabilitation programs. 
 
What is the comparative clinical effectiveness of self-management education with and without 
an organized exercise component for the management of out-patients with chronic obstructive 
pulmonary disease? 
 
Short-term effectiveness 
 
Two relevant citations examined the short-term (shorter than 12 months) effectiveness of self-
management education with and without an organized exercise component.1,6  
 
Authors of the Australian study found that the once-weekly for six weeks exercise program 
added to a self-management program did not result in better outcomes than the self-
management program alone.6 Authors of the COPE-II study found that the addition of an 
exercise program (3 times weekly for 6 months and 2 times weekly for 5 months) improved 
exercise capacity, improved daily activity, and resulted in behaviour change after 12 months for 
patients with moderate to severe COPD.1  
 
Long-term effectiveness 
 
The authors of the 24-month follow-up of the COPE-II study found that the significant increase 
in exercise capacity for patients who underwent the exercise intervention was not maintained 
after 2 years.2 Although the authors concluded that some of the decrease in exercise capacity 
was likely due to the progressive characteristic of COPD and not the loss of effect of the 
intervention, as there was not a ‘no-treatment’ control group included in the study, it is unclear if 
this is indeed an effect of the progressive disease and not a decreased effectiveness of the 
program. There was a positive benefit on CRQ dyspnea scores, however the study was not 
powered to detect a meaningful difference. 
 
What is the cost-effectiveness of self-management education versus pulmonary rehabilitation 
programs for the management of out-patients with chronic obstructive pulmonary disease? 
 
No relevant cost-effectiveness studies were identified. 
 
What is the cost-effectiveness of self-management education with and without an organized 
exercise component for the management of out-patients with chronic obstructive pulmonary 
disease? 
 
No relevant cost-effectiveness studies were identified. 
 
Limitations 
 
The robustness of the evidence regarding the comparative effectiveness of self-management 
education with and without an exercise component is a limitation of this review. Not only was the 
amount of evidence limited, but the both the self-management programs and the amount of 
exercise included in the programs differed between the studies, thus it is difficult to compare the 
results of the studies. Although the studies were powered for the main outcomes, the lack of 
adequate power for secondary outcomes is a limitation. Health related quality of life was a 
secondary outcome in both studies and thus there is uncertainty whether or not the differences 
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in HRQoL are due to the intervention or chance. No economic studies or studies comparing self-
management to pulmonary rehabilitation programs were identified.   
 
CONCLUSIONS AND IMPLICATIONS FOR DECISION OR POLICY MAKING  
 
Evidence from two randomized studies suggested that for patients with COPD, the addition of 
once-per-week supervised exercise to a six-week self-management education program may not 
result in improved outcomes, but that more frequent exercise (three and two times per week) 
over a longer duration (11 months) may lead to increased exercise capacity and HRQoL after 
12 months. These effects, however, did not tend to remain after 24 months. These conclusions 
are based on limited evidence and further evidence is required to make stronger conclusions. 
No conclusions could be drawn regarding hospitalizations and readmissions as they were not 
reported in the included studies.  
 
Conclusions regarding the cost-effectiveness of self-management education could not be 
drawn, nor could conclusions regarding the comparative clinical effectiveness of self-
management versus pulmonary rehabilitation programs, as no relevant studies were identified.  
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APPENDIX 1:  Selection of Included Studies 
 
 
 
 
  

298 citations excluded 

13 potentially relevant articles 
retrieved for scrutiny (full text, if 

available) 

0 potentially relevant 
reports retrieved from 
other sources (grey 

literature, hand 
search) 

13 potentially relevant reports 

10 reports excluded: 
 
-irrelevant comparator (7) 
-duplicate (1) 
-other (review articles, editorials)(2) 
 

3 reports included in review 

311 citations identified from 
electronic literature search and 

screened 
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APPENDIX 2:  Characteristics of Included Publications 
 

Table A1:  Characteristics of Included Clinical Studies 
First Author, 
Publication 

Year, 
Country, 

Study Name 

Study 
Design 

Patient 
Characteristics 

Intervention Comparator Clinical 
Outcomes 

Cameron-
Tucker,

6
 2014, 

Australia 

RCT Patients with COPD; 
18 years or older; 
referred to pulmonary 
rehabilitation;  
 
46% female 
 
Age: 65.8±9.35 
 
SES below state 
median: 54% 
 
Severity of disease:

1
 

Mild: 29% 
Moderate: 23% 
Severe: 48%  

6-week Chronic 
Disease Self-
Management 
Program

2
 with an 

exercise 
component (1 
hour of 
supervised 
exercise per 
week) 
 
n = 43 

6-week 
Chronic 
Disease Self-
Management 
Program 
without an 
exercise 
component 
 
n = 41

 

6 MWT 
HRQoL

3
 (SF-

36v2) 
 
 
 

Zwerink,
2
 

2014, 
Netherlands, 
COPE-II 

2-year 
follow-
up of 
RCT 

Patients with COPD, 
at least 3 
exacerbations or one 
COPD-related 
hospitalization in the 2 
years preceding the 
study. 
 
42% female 
 
Age: 
Active: 63.1±8.1 
Control: 64.1±7.7 

 4-week small 
group self-
management 
sessions (weekly 
2 hour session)

4
 

plus a 6-month 
community-
based 
physiotherapeutic 
exercise 
program, 
followed by a 5-
month training 
period

5
 

 
n = 66 (for the 2 
year follow-up; 
80 originally 
randomized)  

4-week small 
group self-
management 
sessions 
(weekly 2 hour 
session)

4
  

 
n = 62 (for the 
2 year follow-
up; 79 
originally 
randomized) 

ISWT 
HRQoL (CRQ-
SAS) 

Effing,
1
 2011, 

Netherlands, 
COPE-II 

RCT Patients with COPD, 
at least 3 
exacerbations or one 
COPD-related 
hospitalization in the 2 
years preceding the 
study. 
 
42% female 
 
Age: 

4-week small 
group self-
management 
sessions (weekly 
2 hour session)

4
 

plus a 6-month 
community-
based 
physiotherapeutic 
exercise 
program, 

4-week small 
group self-
management 
sessions 
(weekly 2 hour 
session)

4
 

 
n = 79 
(baseline data 
available for 
76; 12 month 

ISWT 
HRQoL (CRQ-
SAS) 
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Table A1:  Characteristics of Included Clinical Studies 
First Author, 
Publication 

Year, 
Country, 

Study Name 

Study 
Design 

Patient 
Characteristics 

Intervention Comparator Clinical 
Outcomes 

Active: 63.1±8.1 
Control: 64.1±7.7 

followed by a 5-
month training 
period

5
 

 
n = 80 (baseline 
data available for 
77; 12 month 
data available for 
74) 

follow-up data 
for 68) 

6 MWT = six-minute walk test; COPD = chronic obstructive pulmonary disease; CRQ-SAS = Chronic Respiratory Disease 
Questionnaire Standardized; HRQoL = health related quality of life; ISWT = incremental shuttle walk test;  RCT = randomized 
controlled trial; SES = socioeconomic status; SF-36v2 = Short-form 36 version 2 
1
Classified according to COPD-X Plan Australian and New Zealand management guidelines 

2
The Stanford Chronic Disease Self-Management Program is delivered through lecturettes and is supplemented by a handbook. 

One of its goals is fostering the self-efficacy to manage health conditions through mastery, vicarious experiences, social persuasion, 
and reinterpretation of symptoms. Topics include: symptom management, muscle relaxation, endurance exercise, cognitive 
symptom management, communication skills, advance directives for healthcare, working with and informing a healthcare team, 
medication usage, healthy eating, how to use action plans, and problem solving.  
3
Self-reported exercise, self-efficacy for exercise, exercise participation, shortness of breath, and self-management behaviours also 

reported, however were not the focus for this review 
4
to increase knowledge, provide consequence information, providing tools to deal with components of disease, 3 follow-up calls at 4-

, 13-, and 26-weeks, and a self-management booklet 
5
The COPE-III exercise program involved three weekly sessions for the first 6 months and two weekly sessions for the second 5 

months. One of the weekly sessions in each time period was home-based and unsupervised.  
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APPENDIX 3:  Critical Appraisal of Included Publications 
 
 

Table A2:  Strengths and Limitations of Randomized Controlled Trials using the Downs and 
Black Checklist8  

Strengths Limitations 

Cameron-Tucker6 

 Objectives, interventions, outcomes, 
patient characteristics, main outcomes 
clearly described 

 Distributions of principal confounders in 
each group clearly described 

 Characteristics of withdrawals partially 
described 

 Actual probability values were reported 

 Staff, places, and facilities where the 
patients were treated, likely representative 
of the treatment the majority of patients 
receive in the area in which the study was 
conducted. 

 Those performing data analysis were 
blinded to allocation 

 Statistical tests performed (Student’s t-
tests, Mann-Whitney U tests, chi-squared 
analyses) were appropriate and level of 
significance was adjusted between primary 
(P<0.05) and secondary (P<0.003) 
outcomes. 

 Compliance was reliable 

 Study was powered for the primary 
outcome 

 Unclear whether the study population is 
indicative of the COPD population in 
Australia. For example, in Canada, more 
women have COPD than men, but it is not 
clear if this is the same in Australia. 

 Participants were not blinded – but they 
could not be blinded to receiving organized 
exercise 

 Study was powered for the primary 
outcome but potentially not the secondary 
outcomes 

Zwerink, COPE-II follow-up2 

 The aim, interventions, outcomes, and 
main findings are clearly described 

 Estimates of the random variability in the 
data for the main outcomes are provided 

 Actual probability values have been 
reported. 

 Staff, places, and facilities where the 
patients were treated were likely 
representative of what the majority of 
patients could receive. 

 Statistical tests appropriate, 95% 
confidence intervals reported 

 Per-protocol analysis was performed 

 Sufficient power to detect differences in 
primary outcome 

 Characteristics of the patients remaining in 
the 24 month follow-up are partially 
described. 

 Characteristics of patients lost to follow-up 
are partially described (reasons for drop 
out are described but it is unclear if the 
patients who remained in the study differ 
from those who did not) 

 Adverse events not reported or discussed 

 Study subjects not blinded 

 Unclear if those assessing outcomes or 
performing statistical analyses were 
blinded  

 Unclear if there was sufficient power at the 
24 month follow-up to detect differences in 
secondary outcomes 
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Table A2:  Strengths and Limitations of Randomized Controlled Trials using the Downs and 
Black Checklist8  

Strengths Limitations 

Effing COPE-II1 

 Aim, interventions, outcomes, and main 
findings clearly reported. 

 Main outcome measures were valid and 
reliable 

 Patients were likely representative of the 
population being studied (moderate to 
severe COPD) 

 Statistical tests were appropriate, 95% 
confidence intervals reported for some 
outcomes 

 Patients were randomized 

 Losses to follow-up were taken into 
account  

 Probability values or confidence intervals 
not reported for all outcomes 

 Not powered to detect change in 
secondary outcomes 

 Not clear whether blinding was attempted 
for patients, outcome assessors, or those 
performing statistical analysis 
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APPENDIX 4:  Main Study Findings and Author’s Conclusions 
 

Table A3: Summary of Findings of Included Studies 

Main Study Findings Author’s Conclusions 

Cameron-Tucker, 20146 

Mean change in 6MWT (in metres) 
CDSMP+E: 18.6±46.2 
CDSMP: 20.0±60.6 
P = 0.90 

Mean change in SF-36v2 domains: 
Physical Component Summary 

CDSMP+E: 2.0±5.6 
CDSMP: 0.7±6.6 
P = 0.340 

Mental Component Summary 
CDSMP+E: 0.4±7.1 
CDSMP: 2.9±11.7 
P = 0.362 

No component of the physical or mental 
domain showed a statistically significant 
difference between intervention and control. 
 
Domains that showed a statistically significant 
difference between pre- and post-intervention 
measures:1 

CDSMP+E: Role physical (32.0±10.4 
vs. 34.3±10.3; P = 0.033); Physical 
Component Summary (31.5±8.2 vs. 
33.5±7.3; P = 0.026) 
CDSMP: Role physical (32.1±9.4 vs. 
35.1±9.8; P = 0.038); Vitality (40.8±9.7 
vs. 43.7±8.1; P = 0.032) 

 COPD patients attending CDSMP can 
experience a small increase in physical 
capacity but a single supervised exercise 
session per week does not seem to add 
value. 

 It is unclear if more than one exercise 
session per week may add value. 

Zwerink, 20142 

Mean (95% CI) between group differences in 
ISWT (in metres): 

24-months: 12.2 (-16.6 to 41.0) 
Overall: 23.5 (-1.93 to 49.0) 
 

 Mean between group differences in CRQ: 
Dyspnoea 

24 months: 0.3 (-0.14 to 0.74) 
Overall: 0.35 (0.03 to 0.67) 

Fatigue 
24 months: -0.02 (-0.45 to 0.42) 
Overall: 0.08 (-0.27 to 0.43) 

Emotional Function 
24 months: 0.23 (-0.10 to 0.55) 
Overall: 0.12 (-0.12 to 0.37) 

Mastery 

 Although after the first year, maximal 
exercise capacity was substantially better 
in the intervention compared to the control 
groups, this was not maintained at the 24 
month follow-up and the overall benefit 
was therefore not statistically significant 
after 2 years. 

 There was a 2-year positive benefit of the 
intervention on the CRQ dyspnea. 

 The loss in exercise capacity may be 
partially due to the progressive 
characteristic of COPD. 
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Table A3: Summary of Findings of Included Studies 

Main Study Findings Author’s Conclusions 

24 months: 0.25 (-0.11 to 0.61) 
Overall: 0.16 (-0.13 to 0.45) 

Effing, 20111 

Mean (SE) difference from baseline at 7 month 
follow-up (no P values reported): 
ISWT (in metres): 

I: 12.2 (10.60) 
C: -12.1 (8.4) 

CRQ: 
Dyspnoea 

I: 0.37 (0.13) 
C: 0.04 (0.12) 

Fatigue 
I: 0.15 (0.15) 
C: 0.03 (0.17) 

Emotional Function 
I: - 0.02 (0.11) 
C: -0.05 (0.12) 

Mastery 
I: 0.13 (0.12) 
C: 0.14 (0.12) 
 

Mean (95% CI) between group differences in 
ISWT (in metres): 

12-months: 35.1 (8.4 to 61.8) 
 

 Mean between group differences in CRQ: 
Dyspnoea 

12 months: 0.32 (-0.03 to 0.67) 
Fatigue 

12 months: 0.09 (-0.34 to 0.52) 
Emotional Function 

12 months: 0.10 (-0.22 to 0.42) 
Mastery 

12 months: 0.11 (-0.21 to 0.43) 
 
The probability of an improved walking 
distance of 47.5 metres2 or more for 12 
months was 1.91 times higher (95% CI 0.97 to 
3.78) in the intervention group compared to 
control. 

 After one year, the maximal exercise 
capacity was improved in the exercise 
group compared to the control group – 
which saw a decline in exercise capacity.  

 Authors concluded that there was behavior 
change in the intervention group in relation 
to exercise – the pedometer-reported 
number of steps taken daily improved by 
25% in the intervention group compared to 
baseline 

 Lack of power may be relevant for not 
finding significant HRQoL differences on 
the CRQ 

 A community-based exercise program 
improves exercise capacity, is valuable, 
and improves daily activity for patients with 
moderate to severe COPD. 

C = control; CDSMP = chronic disease self-management program; CI = confidence interval; COPD = chronic obstructive pulmonary 
disease; E = exercise; HRQoL = health related quality of life; I = intervention; ISWT = incremental shuttle walk test; SE = standard 
error; SF-36v2 = Short-form 36 version 2 
1
For secondary outcome measures, a p-value of 0.03 was considered significant 

2
The minimal important difference  
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