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Abstract 

 This article aimed to analyse the outcome of self-management randomised control 

trials and their impact upon chronic obstructive pulmonary disease patients’ health outcomes 

using meta-analysis approach. PubMed, Scopus, CINAHL, Web of Science databases and 

Cochrane Library, were searched for articles between 1990 and December 2015 by two 

researchers. Self-management programs significantly improved patients’ quality of life across 

all domains of the St George Respiratory Questionnaire (SGRQ) (activity -2.21 (95% CI: -

3.61 to -0.80), p=0.002; impact -3.30 (95% CI: -5.28 to -1.32), p=0.001; symptoms -3.12 

(95% CI: -4.94 to -1.03), p=0.001; total -3.32 (95% CI: -4.60 to -2.04), p<0.001), the six-

minute walk test (-30.50 (95% CI: 3.32 to 57.68), p=0.028), and across three domains of the 

chronic obstructive pulmonary disease self-efficacy scale (negative effect -1.22 (95% CI: -

2.31 to -0.14), p=0.027; physical exertion -1.27 (95% CI: -2.52 to -0.02), p=0.047; 

behavioural risk factors -0.58 (95% CI: -0.99 to -0.16), p=0.007). Subgroup analyses revealed 

that chronic obstructive pulmonary disease education (p < 0.01) was the strongest component 

with improvements on all aspects of the SGRQ and the six-minute walk test. Providing an 

exacerbation action plan significantly improved SGRQ activity and impact scores whilst 

exercise information had a positive effect on activity and symptom scores (p<0.05). 

Interventions with a duration of less than five weeks (p<0.05) significantly improved 

symptom and activity scores, in addition to the number of patient hospital admissions. Thus, 

self-management interventions are effective at improving the health outcomes of chronic 

obstructive pulmonary disease patients, especially when disease education is provided.  
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Background 

Chronic obstructive pulmonary disease (COPD) is a preventable and treatable 

condition which is characterised by frequent dyspnoea and an increased inflammatory 

response in both the airways and the lungs when patients are exposed to damaging gases 

and/or particles 1. The risk factors for the development of COPD involve a gene-environment 

interaction 1,2. Genetic influences such as alpha-1 antitrypsin and the gene encoding matrix 

metalloproteinase 12 (MMP12) have been identified as contributing to declines in lung 

functioning 1. Environmental factors include age and gender, lung growth and development, 

socio-economic status, asthma and bronchial hyperreactivity, chronic bronchitis, infections, 

and exposure to particles, such as cigarettes, and occupational chemicals and dusts 1. The 

primary symptom of COPD, dyspnoea has been reported in 94% of COPD patients 3 and is 

characterized by persistent airflow limitation 4, hyperinflation, abnormal gas exchange, 

mucus hypersecretion, pulmonary hypertension, exacerbations, and other systemic issues 

such as cardiac issues 1. These and the other symptoms of COPD decrease patients sense of 

control, increase their levels of anxiety and depression, in addition to reducing their 

confidence and ability to perform activities of daily living; all of which greatly impacts the 

quality of life of the patient 5.  

In order to maintain COPD patients’ well-being and quality of life, the Lung 

Foundation Australia and the Thoracic Society of Australia and New Zealand recommend 

patients undertake a self-management approach to manage their illness 5 as an adjunct to 

medical treatment. Self-management programs for COPD patients have been adapted from 

successful asthma management strategies 6. They are defined as approaches which encourage 

individuals to make behavioural changes which enhance the social, emotional, and physical 

aspects of their health; with the primary outcomes of improving both functioning and quality 

of life 7. These programs often involve providing patients with knowledge about their illness, 
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exercise information, understanding what medications to take and when, as well as how best 

to manage exacerbations in order to maintain their health and reduce the probability of being 

hospitalised 8.  

Self-management programs were developed with the aim of improving COPD 

patients’ clinical outcomes 9. However, research on the efficacy of self-management 

programs has returned mixed results; these inconsistencies were found across various 

outcomes including patients’ exercise capacity, anxiety, depression, and quality of life 10-15. 

The equivocal nature of these results is reflected in the range of outcome measures used to 

evaluate the efficacy of self-management programs. A review of recent randomised control 

trials (RCT) investigating COPD patients’ self-efficacy via the COPD Self-efficacy Scale 

(CSES) found that only two 16,17 of five papers returned statistically significant improvements 

in patients’ self-efficacy for managing their disease. On trials which examined patients 

physical and emotional quality of life as measured by the Chronic Respiratory Questionnaire 

(CRQ), only three 18-20 of the seven papers found significant differences between the control 

and intervention groups.   

Similar inconsistencies were also found on trials which examined patients exercise 

capacity, were only 6 17,19,21-24 of 10 studies found self-management interventions 

significantly increased patients distance travelled on the Six Minute Walk Distance (6MWD). 

Improvements on COPD patients levels of anxiety however were consistently improved with 

five 10,15,20,25,26 of six studies reporting decreases in patients Hospital Anxiety and Depression 

Scale (HADS) anxiety scores; a result which was not reflected on patients HADS depression 

scores, which remained unaffected in all studies. Finally, trials which utilised the quality of 

life measures the Short Form-36 (SF-36) and the Euro Quality of Life-5 Dimension (EQ-5D) 

provided little support for the efficacy of self-management interventions on COPD patients’ 
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quality of life, with only one 19 of nine papers finding a significant improvement resulting 

from the intervention.   

The heterogeneity of these results may reflect the variation between self-management 

programs themselves, where programs differ in the content, delivery (e.g. face-to-face, or 

pamphlet), and duration of the program. This lack of standardisation within self-management 

interventions creates ambivalence about what educational content to include, what duration is 

most appropriate, as well as whether exercise is an important component for improving 

patients’ quality of life. A previous meta-analysis and its recent update aimed to identify the 

impact of self-management interventions on COPD patients’ health outcomes 27. These 

papers analysed various outcome measures using both clinical control trials and RCTs with 

their primary analysis only including RCTs. The updated Cochrane review by Zwerink  and 

colleagues reported significant improvements on all aspects of COPD patients’ quality of life 

as measured by the St George Respiratory Questionnaire (SGRQ) total, impact, activity, and 

symptoms; with the impact domain revealing a minimal clinically important difference.28 The 

analysis also found that COPD patients’ who undertook these self-management programs had 

significant reductions in their risk of being admitted to hospital for respiratory and/or all other 

health issues. Significant improvements were also found for the levels of dyspnoea 

experienced by the self-management groups as measured by the (modified) Medical Research 

Council Scale. However, no significant differences were found between the intervention and 

control groups on either patients’ lung functioning parameters (FEV1 and/or FEV1/FVC), 

mortality, number of respiratory or all-cause hospital days, use of corticosteroids, and their 

exercise capacity (6MWD); even though the intervention group (MD 33.7m) exceeded the 

minimal clinically important difference of 30 metres.  

The Zwerink, Brusse‐Keizer, van der Valk, Zielhuis, Monninkhof, van der Palen, 

Frith, Effing 27 meta-analysis examined the subgroups for inclusion versus exclusion of a 
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standardised exercise program and behavioural components. The authors found no significant 

differences in these subgroups for either of the primary outcome measures; hospital 

admissions or health related quality of life (SGRQ total only).  

Although numerous studies have investigated the effectiveness of self-management 

programs on COPD patient well-being, the efficacy of these self-management programs is 

still unclear. That is, it is still not known if self-management programs provide a significant 

benefit to COPD patients’ exercise capacity, self-efficacy for managing their disease, or their 

levels of anxiety and depression. Furthermore, it is yet to be investigated as to which 

subgroups; that is, which educational components and/or whether the length of the 

intervention is an important consideration in improving patients’ hospital admissions, quality 

of life, and exercise capacity. Thus, this study aims to further investigate the efficacy of self-

management programs on COPD patients’ health outcomes.  

The Zwerink and colleagues included papers which had only two of the chosen 

educational topics, and excluded trials with less than two contacts via a health care 

professional, as well as trials which provided only self-management education as the 

intervention.28 Furthermore, they also included trials where the control group received the 

self-management education information. In order to enhance the strength of this meta-

analysis, this study included not only newly published self-management RCTs, but also 

previous RCTs, regardless of patients’ contact with health care professionals or whether the 

intervention was solely education based. Furthermore, trials were excluded from this meta-

analysis if they contained less than four of the chosen educational topics; making the 

analysed interventions more standardised. In addition, studies were excluded if the control 

groups had been given access to the self-management educational material.  
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This study will review trials which have investigated changes in patients’ well-being 

via a set of preordained outcome measures; 

• Number of respiratory related hospital admissions 

• Quality of life via the St George Respiratory Questionnaire 

• Self-efficacy as measured by the COPD Self-efficacy Scale 

• Exercise capacity utilising the Six Minute Walk Distance 

• Anxiety and Depression as measured by the Hospital Anxiety and Depression Scale 

Finally, this study will also use subgroup analyses to examine which educational 

components significantly contribute to the improvements of COPD patients’ well-being; that 

is, whether the provision of exercise information, COPD education, and an exacerbation 

action plan contribute to improvements in patients’ outcomes on hospital admissions, quality 

of life (SGRQ Symptoms, Activity, Impact, and Total domains), and exercise capacity. In 

addition to this, subgroups will also be run to examine whether the duration of the 

intervention is a significant factor in improving these same outcomes for COPD patients’.  

Method 

The meta-analysis protocol was registered at the Prospero International Prospective Register 

of Systematic Reviews (Registration ID: PROSPERO 2014: CRD42015026772; website: 

http://www. crd.york.ac.uk/PROSPERO_REBRANDING/display_record.asp?ID=C 

CRD42015026772). An extensive literature search of electronic databases was conducted to 

locate relevant RCTs between January 1990 and October 2015. The searched databases 

included Cochrane Library, PubMed, Scopus, CINAHL, and Web of Science. Terms and 

keywords used in the title/abstract searches included “COPD” and “self-management” or 

“self-efficacy”” or “anxiety”, or “depression”. The reference lists of relevant articles were 

scanned to locate any additional studies.  
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Selection Criteria 

Inclusion criteria for the study involved patients aged over 18 years with a diagnosis of 

COPD as measured by FEV1. Trials must have used a randomised control design where 

participants were randomised to self-management education (intervention) or a program 

which offered education/training without self-management information or usual care 

(control). Outcome variables included quality of life (SGRQ), exercise capacity (6MWD), 

hospital admissions, anxiety and depression (HADS), and patients’ self-efficacy (CSES). 

Finally, in order to be included in the data analysis the studies must have incorporated at least 

four of the following educational components in the self-management intervention: 

Exacerbation action plan, COPD education, medication information, management of 

exacerbations, management of stress and/or anxiety, nutritional guidance, exercise 

program/information, or managing a healthy lifestyle.  

Quality of Studies 

All papers were subjected to a quality assessment via the PEDro scale. The items assessing 

quality were chosen to evaluate the strength of the methodologies, the quality of reporting, 

and the level of variability in RCTs. Each paper was assessed independently by two 

reviewers and any discrepancies were resolved via discussion (supplementary table 1). 

Data Extraction 

All citations and abstracts were downloaded to EndNote X7 for review. Duplicates were 

deleted and the titles and abstracts of the remaining articles were screened for inclusion and 

checked by a second examiner. Figure 1 outlines the number of papers identified throughout 

this screening process.  Data on the SGRQ, 6MWD, hospital admissions, HADS, CSES and 

the subgroup variables (COPD education, exacerbation action plan, exercise information, and 
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intervention duration) were then extracted from the remaining articles and imported into a 

Comprehensive Meta-Analysis package for statistical examination. 

[Insert Figure 1 here] 

Data Analysis 

Mean differences and 95% confidence intervals (CI) were used. The Mantel-Haenszel 

random effects method was used in order to assess the sources of heterogeneity of the self-

management components. Subgroup analyses were run on components of interest; COPD 

education, exacerbation action plan, exercise information, and intervention duration. 

Heterogeneity was estimated based on the I2 index for all studies. Low heterogeneity was 

considered with an I2 of less than 30%, and moderate heterogeneity at 30% – 50%. The 

detailed effect of improvements on patients’ quality of life was further explored using 

subgroup analysis to assess whether there were possible sources of heterogeneity. Publication 

bias using Egger Regression Analysis was used and sensitivity was analysed to assess 

whether the significant result was not due to a particular study or studies.   

Results 

The initial database searches identified 559 articles which were downloaded and imported 

into EndNote. Three hundred and seventy six duplicates were removed and the remaining 183 

articles were then screened through title and abstract and assessed for eligibility using the 

selection criteria detailed above. The remaining 54 articles were then screened via the PEDro 

and 29 were excluded (three had inadequate control groups, eight had insufficient data, nine 

incongruent intervention, seven were not RCT’s, two had incongruent outcome measures). 

The 25 remaining articles were included in the analysis and were found to be of high (8 

points or more, 2 articles), moderate quality (5-7 points, 21 articles), and low quality (2 

articles). 
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Description of Included Studies 

Twenty five RCTs, which examined the effects of self-management interventions on COPD 

patients’ health outcomes, were included in the analysis, with a total of 4,082 participants. Of 

these studies 16 did not receive any blinding and nine were single blind; three blinding of 

subjects and six blinding of assessors. All studies had a control group, which received 

continued care via their GP’s and/or specialists, with some studies providing additional 

benefits such as free health care, drug benefit plans, assessment of inhalation technique, 

disease information brochure, exacerbation management, smoking cessation and/or 

pulmonary rehabilitation programs. The intervention group generally received continued care 

by their GP’s and/or specialists and were instructed on a variety of educational components 

composed of a combination of  inhalation techniques, breathing and coughing techniques, 

energy conservation, relaxation exercises, exacerbation action plan, maintaining a healthy 

lifestyle, smoking cessation, nutritional guidance, interpersonal relationships, managing stress 

and emotions, travelling and hobbies, exercise information, oxygen therapy, COPD 

education, medication education, managing exacerbations, managing stress and depression, 

and importance of immunisation. The studies were conducted in various countries including 

Canada, Egypt, Belgium, Turkey, France, China, United States, Spain, Iceland, United 

Kingdom, New Zealand, Netherlands, and Australia. COPD patients average age was 67.3 

years, they had an average FEV1 % predicted of 49.5, and extensive comorbidities including 

diabetes, hypertension, CVD, ischaemic heart disease, endocrine, and gastrointestinal 

diseases.  

Effects of Self-management Interventions on COPD patients’ SGRQ Scores 

Of the studies in the analysis, 15 papers reported on all of the SGRQ domains (figure 2). 

There was 2,152 participants on the activity domain, 2,317 on the impact, 2,218 on the 
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symptoms, and 2,038 participants for the SGRQ total. Ten papers found an improvement on 

the intervention groups’ SGRQ activity scores (Figure 2A; mean difference -4.48, range: -

10.44 to -1.10) as opposed the control group with only six papers finding an improvement 

(mean difference -3.50, range: -8.51 to -0.50). The pooled mean difference (Table 1) on the 

SGRQ activity was -2.21 (95% CI: -3.61 to -0.80, p=0.002), with heterogeneity being not 

significant (I2=0%, p>0.05). The intervention groups’ SGRQ impact scores (figure 2B) were 

also improved on 10 papers (mean difference -6.06, range: -13.70 to -2.70) and the control 

group finding improvements on 8 papers (mean difference -2.68, range: -11.29 to -0.04). The 

pooled mean difference on the SGRQ impact was -3.30 (95% CI: -5.28 to -1.32, p=0.001). 

Heterogeneity was significant (I2=43.1%, p<0.05). On the SGRQ symptoms domain (figure 

2C) 13 studies found improvements for the self-management intervention groups’ perception 

of their symptoms with a mean difference of -6.60 (range: -24.40 to -0.26) compared 

improvements on 9 studies for the control group (mean difference -4.63, range: -17.11 to -

1.10). The pooled mean difference on the SGRQ symptoms was -3.12 (95% CI: -4.14 to -

1.30, p=0.001). Heterogeneity was not significant (I2=11.7%, p>0.05). Finally, 10 papers 

found an improvement on the intervention groups SGRQ total scores (Figure 2D; mean 

difference -6.16, range: -13.41 to -2.60) as opposed to only 6 control group papers (mean 

difference -3.05, range: -11.02 to -0.40). The pooled mean difference on the SGRQ total 

scores was -3.32 (95% CI: -4.60 to -2.04, p<0.001), with no significant heterogeneity 

(I2=6.9%, p>0.05). 

[Insert figure 2 here] 

[Insert table 1 here] 

Effects of Self-management Interventions on COPD patients’ HADS Scores 
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Six papers reported on COPD patients’ HADS anxiety (figure 3A) scores (869 participants), 

of these only two papers found improvements for the intervention group (mean difference -

0.34, range: -0.37 to -0.31) and no papers found any improvements for the control groups 

scores. The pooled mean difference for the HADS anxiety was -0.47 (95% CI: -1.02 to 0.07, 

p=0.09). Heterogeneity was not significant (I2=0%, p>0.05). The HADS depression scores 

(876 participants) were improved in three of the six papers for the intervention group (mean 

difference -0.26, range: -0.30 to -0.19) and on only one paper for the control group (-0.30). 

The pooled mean difference for the HADS depression (figure 3B) scores was -0.17 (95% CI: 

-0.57 to 0.22, p=0.39). Heterogeneity was not significant (I2=0%, p>0.05).   

[Insert figure 3 here] 

Effects of Self-management Interventions on COPD patients’ 6MWD 

Eight papers reported on 957 COPD patients’ 6WMT (figure 3C), of these six papers found 

improvements on the intervention groups distance walked (mean difference 46.31, range: 

5.90 to 96.97) whereas only three papers reported improvements for the control group (mean 

difference 26.81, range: 7.00 to 56.00). The pooled mean difference on the 6MWD was 30.50 

(95% CI: 3.32 to 57.68, p=0.028); a result which meets the minimal clinically important 

difference of 30 metres. There was however significant heterogeneity (I2=95%, p<0.05) 

within the sample.   

Effects of Self-management Interventions on COPD patients’ Hospital Admissions 

Seven papers, with a total of 1,578 participants, reported on the number and percentage of 

respiratory related hospital admissions (figure 3D) for the 12 months following the 

intervention. On average 46.0% (range: 2% to 57%) of the intervention group were 

readmitted to hospital, as opposed to 68.5% (range: 5% to 100%) of the control group. The 
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pooled mean difference for hospital admissions was not significant, (0.62, 95% CI: 0.35 to 

1.11, p=0.106). Heterogeneity was significant (I2=72.9%, p<0.05). 

Effects of Self-management Interventions on COPD patients’ CSES Scores 

Only three papers with a total of 258 participants reported on patients’ CSES scores. On the 

CSES negative effect domain all three papers found improvements for the intervention group 

(mean difference -2.27, range: -5.59 to -0.27) and only two papers found improvements for 

the control group (mean difference -0.18, range: -0.22 to -0.13). The pooled mean difference 

for CSES negative effect was -1.22 (95% CI: -2.31 to -0.14, p=0.027), with significant 

heterogeneity (I2=93.4%, p<0.05). For the CSES emotional arousal domain two papers found 

improvements for both the intervention (mean difference -0.60, range: -0.95 to -0.24) and 

control groups scores (mean difference -0.14, range: -0.15 to -0.12), with a pooled mean 

difference of -0.54 (95% CI: -1.17 to 0.09, p=0.09). Heterogeneity was significant (I2=79.4%, 

p<0.05). On the CSES physical exertion improvements were found with the intervention 

group (mean difference -1.60, range: -3.38 to -0.05) for all three papers, whereas only one 

paper found an improvement for the control group (mean difference -0.18). The pooled mean 

difference for the CSES physical exertion was -1.27 (95% CI: -2.52 to -0.02, p=0.047), with 

significant heterogeneity (I2=95%, p<0.05). For the CSES weather/environment two papers 

found improvements for the intervention group (mean difference -0.82, range: -1.46 to -0.18) 

and only one found an improvement for the control group (-0.31). The pooled mean 

difference for the CSES weather/environment domain was -0.67 (95% CI: -1.40 to 0.06, 

p=0.07). Heterogeneity was significant (I2=85.4%, p<0.05). On the CSES behavioural risk 

factors all three papers found improvements for both groups (intervention mean difference -

0.75, range: -1.04 to -0.17; control mean difference -0.18, range: -0.35 to -0.09), with a 

pooled mean difference of -0.58 (95% CI: -0.99 to -0.16, p=0.007). Heterogeneity was not 

found to be significant (I2=59.2%, p>0.05).  Finally, on the CSES total all three papers found 
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an improvement for the intervention group (mean difference -3.62, range: -9.55 to -0.15) and 

only two papers found improvements for the control group (mean difference -0.12, range: -

0.21 to -0.03). The pooled mean difference for the CSES total domain was -0.82 (95% CI: -

1.89 to 0.26, p=0.135). Heterogeneity was significant (I2=91%, p<0.05).   

Subgroup Analysis 

Subgroup analyses (Table 2) revealed significant differences across each of the five outcome 

variables. On the SGRQ activity domain significant group differences were found on all of 

the components exacerbation action plan, COPD education, exercise information, and 

duration of the intervention. Thus, trials which provided an exacerbation action plan 

(p=0.011), COPD education (p=0.007), and an exercise component (p=0.001) had a greater 

effect on COPD patients’ SGRQ activity scores than trials without these components 

(p>0.05). In addition to this, trials with a duration of less than five weeks (p=0.015) had a 

larger effect than programs with a duration of more than five weeks (p=0.055). Subgroup 

analyses on the SGRQ impact domain revealed significant results across two of the self-

management components; with significant group differences on exacerbation action plan and 

COPD education. Thus, trials which provided an exacerbation action plan (p=0.009), or 

COPD education (p<0.001) within the self-management program had a greater benefit on 

COPD patients’ SGRQ impact scores than did trials which did not include these components 

(p>0.05). Furthermore, COPD patients’ SGRQ impact scores were improved whether trials 

provided (p<0.001) or excluded exercise (p=0.003) and whether trials were less than 5 weeks 

(p=0.40) or greater than five weeks (p=0.16) in duration. The results of the SGRQ symptoms 

subgroup analysis revealed significant improvements on three components; where providing 

COPD education (p<0.001), exercise information (p=0.007), and/or having an intervention of 

less than five weeks (p<0.001) improved COPD patients’ perception of their symptoms, 

when compared with trials which excluded these components or were greater than five weeks 
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duration (p=0.23). COPD patients’ SGRQ symptom scores were significant on both trials 

with (p=0.019) and without (p=0.039) an exacerbation action plan. On the SGRQ total 

domain significant differences were found on trials which included COPD education 

(p<0.001) in the self-management intervention. However, the inclusion and exclusion of both 

exacerbation action plans and exercise information, as well as the duration of the intervention 

(less than and greater than 5 weeks) were all significant (p<0.01).  

Subgroup analyses on the 6MWD revealed that including COPD education (p=0.025) 

provided a significant benefit to COPD patients’ as opposed to trials which excluded COPD 

education (p=0.619) from the self-management intervention. The improvement in COPD 

patients’ exercise capacity was significant across both trials which provided (p<0.001) and 

excluded (p=0.015) an exacerbation action plan. The duration of the intervention (p>0.05) 

failed to reach significance on any level and an analysis on 6MWD exercise information was 

unable to be run as all papers included exercise information in their trials. Finally, subgroup 

analyses on COPD patients’ hospital admissions revealed a significant improvement on the 

number of hospital admissions when trials were less than five weeks duration (p<0.001). All 

other educational components exacerbation action plan, COPD education, and exercise 

information did not reach statistical significance (p>0.05). 

[Insert table 2 here] 

Discussion 

This meta-analysis reviewed 25 RCTs investigating the effects of self-management 

interventions on COPD patients’ health related quality of life, exercise capacity, anxiety, 

depression, and self-efficacy. Based on the meta-analysis the pooled effects revealed that 

self-management interventions significantly improved all aspects of COPD patients’ health 

related quality of life, in addition to some aspects of their self-efficacy; primarily, reductions 
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in their feelings of helplessness, breathlessness following physical exertion, as well as 

improving their nutrition and breathing techniques. It was also found that COPD patients’ 

who undertook self-management experienced significant improvements in their exercise 

capacity; a result which is clinically relevant as it met the minimal clinically important 

difference of 30 metres. Outcomes of self-management interventions which were not found to 

have significantly improved in this meta-analysis was COPD patients’ number of hospital 

admissions, their levels of anxiety and depression, and other aspects of their self-efficacy 

such as feelings of anger and stress, and the impact from changes in the surrounding weather 

and environment.  

The pooled effects of a previous meta-analysis by Zwerink, Brusse‐Keizer, van der Valk, 

Zielhuis, Monninkhof, van der Palen, Frith, Effing 27 also found improvements on all 

domains of COPD patients’ health related quality of life, with their SGRQ impact scores 

reaching minimal clinically important difference. Whilst the current analysis also reported a 

significant increase in COPD patients’ health related quality of life, our results failed to meet 

this clinically important difference. Although clear similarities exist between the current 

study and the recent Cochrane review, differences remain. For example, unlike this study the 

meta-analysis by Zwerink, Brusse‐Keizer, van der Valk, Zielhuis, Monninkhof, van der 

Palen, Frith, Effing 27 did not find a significant improvement in COPD patients’ exercise 

capacity, even though the 6MWD difference (33.7m) exceeded the minimal clinically 

important difference of 30 metres. In addition to this, Zwerink, Brusse‐Keizer, van der Valk, 

Zielhuis, Monninkhof, van der Palen, Frith, Effing 27 detected a significant improvement in 

the number of respiratory related hospital admissions for the intervention group; a result 

which was not replicated in the current study. However, this difference could have eventuated 

from our rigorous inclusion criteria with papers being required to include a least four of eight 

educational components. Through increasing the similarity of the self-management training 
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programs this could have influenced the results providing a more accurate reflection of the 

number of hospital admissions of a more standardised intervention program.   

Effects of Self-management Components and Intervention Duration on COPD patients’ 

Health Outcomes 

Subgroup analyses revealed that the primary components underlying the significant   

improvements found in the pooled effects involved the provision of an exacerbation action 

plan, COPD education, exercise information, and the duration of the self-management 

program. These subgroups were run to examine the impact of these components on COPD 

patients’ quality of life, exercise capacity, and their number of respiratory hospital 

admissions. The subgroup COPD education was found to be the most influential component 

examined, providing significant improvement on all aspects of COPD patients’ health related 

quality of life (SGRQ activity, impact, symptoms, and total scores) and their exercise 

capacity (6MWD). In addition to this, providing COPD education in the self-management 

program was also found to increase patients confidence and competence in managing their 

disease; aspects which empower the patient to partake in self-management 29. 

The second most beneficial subgroup involved the duration of the intervention; where 

interventions with durations of less than five weeks significantly improved COPD patients’ 

perception of their symptoms, number of disturbances they experienced during activities, in 

addition to significantly reducing the number of respiratory hospital admissions. This result 

was unexpected, however it may be due to patients’ perception that benefits were maximised 

during the five weeks (so the participants perceived maximum benefit on follow up) during a 

period of maximum motivation and interest. This was in contrast  to trials of longer duration, 

whereby participants may have plateaued in terms of improvements and therefore did not 

perceive sustained improvement in symptoms.  Younger age and living with others may also 
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explain the success of patients to manage their symptoms and impact of the symptoms in the 

short term intervention programs. 25 The benefits of living with others to gain family and 

social support have been found to be extensive, from improving patients’ adherence to 

treatment recommendations 30 to decreasing both the situational and emotional barriers that 

can occur during intervention programs. These factors will need to be examined in future 

studies.       

Improvements in COPD patients’ psychosocial functioning and the number of disturbances 

they experienced during activities (SGRQ impact and activity, respectively) may also be 

explained by the provision of an exacerbation action plan within the self-management 

program. Previous research has found that the implementation of an exacerbation action plan 

has the propensity to reduce the over reliance on the healthcare system and improve patients 

symptom recognition and respiratory health 31. 

Finally, providing exercise information within the self-management program also contributed 

to significant improvements on COPD patients’ perception of their symptoms and the number 

of disturbances they experience during activities. Through the inclusion of exercise 

information in the self-management program, COPD patients’ are able to increase their 

cardiovascular knowledge, exercise capacity 32, strength and endurance 33, as well as decrease 

their levels of dyspnoea 34; all of which can have a direct impact on a patients symptoms and 

ability to perform daily activities. This result of improvements in the quality of life of COPD 

patients’ is in direct contrast to that of the Zwerink, Brusse-Keizer, van der Valk Paul, 

Zielhuis Gerhard, Monninkhof Evelyn, van der Palen, Frith Peter, Effing 28 meta-analysis, 

where the inclusion of an exercise program did not provide a significant benefit to any aspect 

of a COPD patient’s health related quality of life as measured by the SGRQ total or patients 

number of hospital admissions. Only one other subgroup analysis was conducted in the 

Zwerink, Brusse-Keizer, van der Valk Paul, Zielhuis Gerhard, Monninkhof Evelyn, van der 
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Palen, Frith Peter, Effing 28 study (behavioural components) and was found to be not 

significant.  

Implications  

The results of this study have identified that self-management programs can provide a 

significant benefit to COPD patients’ health related quality of life, exercise capacity, and 

some aspects of their self-efficacy. Considering this, the utilisation of self-management 

programs would be highly beneficial for newly diagnosed COPD patients as well as existing 

patients who have been experiencing difficulties managing their illness following numerous 

exacerbations. Through the provision of self-management programs which include COPD 

education, an exacerbation action plan, and exercise information, patients will have the 

opportunity to increase their strength, endurance, as well as their confidence in managing 

their disease. Furthermore, as COPD patients’ self-efficacy was found to be amendable in 

areas such as reducing helplessness, breathing difficulties, and poor nutritional habits; future 

self-management programs which incorporate components on dealing with emotional arousal 

and environmental influences could provide further increases to patients’ self-efficacy. 

Finally, the results of this study highlighted that self-management interventions provide 

positive outcomes for improving COPD patients’ health outcomes and that patient’s age, 

situational, and emotional barriers are also an important consideration. However, due to the 

multifaceted nature of self-management programs it is recommended that the process of self-

management become integrated into patients usual care, providing patients with ongoing 

feedback, bolstering their support, in addition to improving their overall health and well-

being.  

Limitations and suggested further research 



M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT
 

21 

 

To ensure that the results presented in this meta-analysis retained sufficient power the 

number of subgroups run was reduced. The self-management training components used in the 

subgroup analyses were limited to three of the eight components due to the inclusion of the 

subgroup intervention duration. As five components were excluded from the analysis, this 

study was unable to determine the direct impact of medication information, management of 

exacerbations, management of stress and/or anxiety, nutritional guidance, and/or managing a 

healthy lifestyle on COPD patient health outcomes. Thus, future replications should consider 

the investigation of these or additional components in order to gain an understanding of the 

effects of these self-management components on COPD patients’ health outcomes; providing 

a comprehensive understanding of the effects of self-management interventions on COPD 

well-being. These results, in particular the subgroup analyses demonstrate the need to further 

investigate which components of self-management programs are the most beneficial at 

improving COPD patients’ health outcomes. Through identifying the most influential 

components and implementing them in a standardised program, it may be possible that self-

management interventions could obtain benefits which provide clinically important 

improvements to patients’ well-being.    

Conclusion 

Our findings reveal that self-management interventions can significantly improve COPD 

patients’ health outcomes.  Subgroup analyses revealed that COPD education consistently 

provided positive benefits to various aspects of COPD patients’ well-being. It was also found 

that the patients’ age and level of support is an important consideration in self-management 

interventions. Thus, disease knowledge in addition to the incorporation of an exacerbation 

action plan and the provision of exercise information should become compulsory component 

of all self-management programs in the future. Although self-management interventions have 

proven beneficial, further analysis into both the predictors of successful self-managers and 
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additional self-management educational components is required in order to identify which 

factors should be considered in interventions to further increase patients’ proficiency in 

COPD disease self-management.       
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Table 1     

Overall mean difference for self-management intervention health outcomes 

Variable Mean Difference 
(95% CI) 

p I2 

SGRQ 
  Activity 
  Impact 
  Symptoms 
  Total 
Hospital admissions 
CSES 
  Negative effect 
  Emotional arousal 
  Physical exertion 
  Weather/environment 
  Behavioural risk factors 
  Total 
HADS 
  Anxiety 
  Depression 
6MWD 

 
-2.21 (-3.61, -0.80) 
-3.30 (-5.28, -1.32) 
-3.12 (-4.94, -1.30) 
-3.32 (-4.60, -2.04) 
0.62 (0.35, 1.11) 

 
-1.22 (-2.31, -0.14) 
-0.54 (-1.17, 0.09) 
-1.27 (-2.52, -0.02) 
-0.67 (-1.40, 0.06) 
-0.58 (-0.99, -0.16) 
-0.82 (-1.89, 0.26) 

 
-0.47 (-1.02, 0.07) 
-0.17 (-0.57, 0.22) 
30.50 (3.32, 57.68) 

 
** 
** 
** 
*** 

 
 
* 
 
* 
 

** 
 
 
 
 
* 

 
0% 

43.1% 
11.7% 
6.9% 
72.9% 

 
93.4% 
79.4% 
95.0% 
85.4% 
59.2% 
91.0% 

 
0% 
0% 
95% 

*Effect size significant at p <0.05; ** effect size significant at p <0.01; *** effect size significant at p < 0.001 

Chronic Obstructive Pulmonary Disease (COPD), Confidence Interval (CI), COPD Self-Efficacy Scale (CSES), Hospital Anxiety and 
Depression Scale (HADS), Six-Minute walk Test (6MWD), St George Respiratory Questionnaire (SGRQ)  
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Table 2. Con’t 

The subgroup analyses of the effects of education components and program duration on COPD patient health outcomes 

 
SGRQ Activity SGRQ Impact 

Variables 
No of studies 
(Participants)  

Effect size (95% CI) I2 Q-test 
No of studies 
(Participants)  

Effect size (95% CI) I2 Q-test 

Exacerbation Action Plan      
   Action Plan 
  No Action Plan 
  Overall 
COPD Education 
  Education 
  No Education 
  Overall 
Exercise Information 
  Exercise 
  No Exercise 
  Overall 
Duration of Intervention 
  > 5 Weeks  
  < 5 Weeks  
    Overall 

  
10 (1623) 
5 (529) 

15 (2152) 
 

10 (1578) 
5 (574) 

15 (2152) 
 

12 (1852) 
3 (300) 

15 (2152) 
 

8 (1125) 
7 (1027) 
15 (2152) 

 
-2.05 (-3.63, -0.47) * 
-2.79 (-5.86, 0.28) 

-2.21 (-3.61, -0.80) ** 
 

-2.21 (-3.80, -0.61) ** 
-2.20 (-5.18, 0.78) 

-2.21 (-3.61, -0.80) ** 
 

-2.64 (-4.20, -1.09) ** 
-0.22 (-3.52, 3.08) 

-2.21 (-3.61, -0.80) ** 
 

-1.93 (-3.90, 0.04) 
-2.49 (-4.49, -0.49) * 
-2.21 (-3.61, -0.80) ** 

  
0% 
0% 

 
 

0% 
0% 

 
 

0% 
0% 

 
 

0% 
0% 

 

 
5.9 
2.9 

 
 

8.8 
0.2 

 
 

5.6 
1.7 

 
 

6.0 
2.8 

 

  
10 (1608) 
5 (529) 

15 (2137) 
 

10 (1563) 
5 (574) 

15 (2137) 
  

12 (1856) 
3 (281) 

15(2137) 
 

8 (1106) 
7 (1031) 
15 (2137) 

 
-3.48 (-6.08, -0.88) ** 

-2.96 (-6.12, 0.20) 
-3.27 (-5.28, -1.26) ** 

 
-3.82 (-5.86, -1.78) *** 

-2.84 (-7.49, 1.80) 
-3.66 (-5.53, -1.79) *** 

 
-2.80 (-5.07, -0.52) * 

-6.05 (-10.11, -2.00) ** 
-3.58 (-5.56, -1.59) *** 

 
-3.10 (-5.62, -0.58) * 
-3.65 (-7.13, -0.17) * 
-3.29 (-5.33, -1.25) ** 

  
54.1% 
18.9% 

 
 

25.6% 
64.0% 

 
 

50.8% 
0% 

 
 

37.1% 
55.1% 

 
19.6† 
4.93  

 
 

12.1 
11.1† 

 
 

22.4† 
0.6 

 
 

11.1 
13.4† 

*effect size significant at p <0.05; ** effect size significant at p <0.01; *** effect size significant at p < 0.001 
† Q-test significant at p <0.05; †† Q-test significant at p <0.01; ††† Q-test significant at p < 0.001 

Chronic Obstructive Pulmonary Disease (COPD), Confidence Interval (CI), Six-minute walk Test (6MWD), St George Respiratory 
Questionnaire (SGRQ) 
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Table 2.  

The subgroup analyses of the effects of education components and program duration on COPD patient health outcomes (continued) 

 
SGRQ Symptoms SGRQ Total 

Variables 
No of studies 
(Participants)  

Effect size (95% CI) I2 Q-test 
No of studies 
(Participants)  

Effect size (95% CI) I2 Q-test 

Exacerbation Action Plan      
   Action Plan 
  No Action Plan 
  Overall 
COPD Education 
  Education 
  No Education 
  Overall 
Exercise Information 
  Exercise 
  No Exercise 
  Overall 
Duration of Intervention 
  > 5 Weeks  
  < 5 Weeks  
    Overall 

 
10 (1689) 
5 (529) 

15 (2218) 
 

10 (1644) 
5 (574) 

15 (2218) 
 

12 (1872) 
3 (346) 

15 (2218) 
 

8 (1171)  
7 (1047) 
15 (2218) 

  
-2.86 (-5.26, -0.47) * 
-3.40 (-6.64, -0.17) * 
-3.05 (-4.98, -1.13) ** 

 
-3.61 (-5.58, -1.64) *** 

-2.89 (-7.37, 1.59) 
-3.49 (-5.29, -1.69) *** 

 
-3.08 (-5.34, -0.82) ** 

-3.11 (-7.08, 0.87)  
-3.09 (-5.05, -1.12) ** 

 
-1.41 (-3.70, 0.89)  

-5.13 (-8.17, -2.09) *** 
-2.76 (-4.59, -0.93) ** 

  
27.0% 

0% 
 
 

0% 
45.1% 

 
 

26.7% 
0% 

 
 

0% 
25.7% 

  
12.3 
3.5 

 
 

7.9 
7.3 

 
 

15.0 
0.8 

 
 

3.0 
8.1 

  
10 (1554) 
5 (529) 

15 (2083) 
 

10 (1509) 
5 (574) 

15 (2083) 
 

12 (1821) 
3 (262) 

15 (2083) 
 

8 (1087) 
7 (996) 

15 (2083) 

 
-3.20 (-4.92, -1.48) *** 
-3.37 (-5.67, -1.08) ** 
-3.26 (-4.64, -1.89) *** 

 
-3.73 (-5.14, -2.33) *** 

-2.47 (-5.38, 0.43) 
-3.49 (-4.76, -2.23) *** 

 
-3.02 (-4.50, -1.54) *** 
-4.47 (-7.67, -1.26) ** 
-3.28 (-4.62, -1.93) *** 

 
-3.12 (-4.85, -1.39) *** 
-3.42 (-5.61, -1.23) ** 
-3.24 (-4.59, -1.88) *** 

 
23.4% 

0% 
  
 

0% 
25.0% 

 
 

14.4 
0% 

 
 

7.2% 
18.3% 

  
11.6 
3.3 

 
 

8.9 
5.3 

 
 

12.9 
1.7 

 
 

7.6 
7.3 

*effect size significant at p <0.05; ** effect size significant at p <0.01; *** effect size significant at p < 0.001 
† Q-test significant at p <0.05; †† Q-test significant at p <0.01; ††† Q-test significant at p < 0.001 

Chronic Obstructive Pulmonary Disease (COPD), Confidence Interval (CI), Six-minute walk Test (6MWD), St George Respiratory 
Questionnaire (SGRQ) 
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Table 2.  

The subgroup analyses of the effects of education components and program duration on COPD patient health outcomes (continued) 

 
6MWD Hospital Admissions 

Variables 
No of studies 
(Participants)  

Effect size (95% CI) I2 Q-test 
No of studies 
(Participants)  

Effect size (95% CI) I2 Q-test 

Exacerbation Action Plan      
   Action Plan 
  No Action Plan 
  Overall 
COPD Education 
  Education 
  No Education 
  Overall 
Exercise Information 
  Exercise 
  No Exercise 
  Overall 
Duration of Intervention 
  > 5 Weeks  
  < 5 Weeks  
    Overall 

  
2 (330) 
6 (627) 
8 (957) 

 
3 (639) 
5 (318) 
8 (957) 

 
--- 
--- 
--- 
 

6 (831) 
2 (126) 
8 (957) 

 
-10.98 (-12.5, -9.46) *** 

42.03 (8.18, 75.87) * 
-10.88 (-12.39, -9.36) *** 

 
39.67 (4.92, 74.42) * 
6.23 (-18.30, 30.76) 
17.35 (-2.69, 37.39)  

 
---   --- 
---   --- 
---   --- 

 
16.57 (-10.46, 43.60) 
82.58 (-8.30, 173.47) 
21.93 (-3.98, 47.84)  

  
0% 

90.1% 
 
 

97.1% 
0% 

 
 

--- 
--- 
--- 
 

95.0% 
83.9% 

  
0.6 

50.5††† 
 
 

137.1††† 
1.22 

 
 

--- 
--- 
--- 
 

100.0††† 
6.2† 

  
4 (974) 
3 (604) 
7 (1578) 

 
3 (803) 
4 (775) 
7 (1578) 

  
5 (979) 
2 (599) 
7 (1578) 

 
5 (1288) 
2 (290) 
7 (1578) 

 
0.36 (0.12, 1.08) 
0.87 (0.37, 2.05) 
0.62 (0.32, 1.22) 

 
0.61 (0.32, 1.17) 
0.54 (0.17, 1.74) 
0.59 (0.33, 1.05) 

 
0.52 (0.19, 1.40) 
0.69 (0.35, 1.37) 
0.63 (0.36, 1.11) 

 
0.73 (0.34, 1.60) 

0.42 (0.25, 0.69) ** 
0.49 (0.32, 0.75) ** 

 
78.4% 
75.6%  

 
 

59.2% 
82.6% 

 
 

79.0% 
63.5% 

 
 

74.1% 
0% 

 

  
13.9 
8.2 

 
 

4.9 
17.2†† 

 
 

19.1†† 
2.74 

 
 

15.4†† 
<0.1 

*effect size significant at p <0.05; ** effect size significant at p <0.01; *** effect size significant at p < 0.001 
† Q-test significant at p <0.05; †† Q-test significant at p <0.01; ††† Q-test significant at p < 0.001 

Chronic Obstructive Pulmonary Disease (COPD), Confidence Interval (CI), Six-minute walk Test (6MWD), St George Respiratory 
Questionnaire (SGRQ) 
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Supplementary  table 1. 

Quality assessment results of included studies 

Trial 
Random 

Allocation 
Allocation 

Concealment 

Blinding 
of 

Subjects 

Blinding 
of 

Assessors 

 
Blinding of 
Researchers 

Similar 
at 

baseline  

Key outcome 
measurement 

85% 
Intention 
to treat 

Between 
group 

comparison 

Measure 
of 

variability 
Total 
score 

Bischoff et al. 2012 X X  X   X X X X 7 
Blackstock et al. 2014 X X  X  X  X X X 7 
Borbeau et al. 2003 X X  X  X X X X X 8 
Bucknall et al. 2012 X     X  X X X 5 
Casas et al. 2006 X  X     X X X 5 
Coultas et al. 2005 X X  X    X X X 6 
Garcia-Aymerich et al. 2007 X X X   X  X X X 7 
Ghanem et al. 2010 X      X X  X 4 
Jonsdottir et al. 2015 X X     X X X X 6 
Kara and Asti, 2004 X     X X X  X 5 
Khdour et al. 2009 X     X  X X X 5 
Koff et al. 2009 X     X X X X X 6 
McGeoch et al. 2006 X X    X X X X X 7 
Mitchell et al. 2014 X X  X  X X X X X 8 
Monninkhof et al. 2003 X X    X X X X X 7 
Nguyen et al. 2013 X     X X X X X 6 
Ninot et al. 2011 X      X X X X 5 
Rea et al. 2004 X      X X X  4 
Rice et al. 2010 X   X  X X X X X 7 
Sassi-Dambron et al. 1995 X     X  X X X 5 
Taylor et al. 2012 X X      X X X 5 
van Wetering et al. 2010 X X X   X  X X X 7 
Walters et al. 2013 X X    X  X  X 5 
Wang et al. 2013 X     X X X X X 6 
Watson et al. 1997 X        X X X   X 5 
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Self-management programs significantly improved  

1. Patients’ quality of life across all domains of the St George Respiratory 
Questionnaire: activity, impact, symptoms, and total quality of life. 

2. Exercise level 
3. Chronic obstructive pulmonary disease self-efficacy level 
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