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ABBREVIATION LIST
AECOPD – Acute Exacerbations of Chronic Obstructive Pulmonary Disease
BCKQ - Bristol COPD Knowledge Questionnaire
COPD - Chronic Obstructive Pulmonary Disease
LINQ - The Lung Information Needs Questionnaire
RCT - Randomized controlled trial
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ABSTRACT
Background: The study aimed to determine the feasibility and effectiveness of an introductory diseasespecific education program delivered during an acute exacerbation of chronic obstructive pulmonary
disease (AECOPD) on objective measures of disease-specific knowledge.
Methods: Patients admitted to a community hospital with an AECOPD were randomly assigned to a
control group (standard care) or intervention group (standard care + brief education). The intervention
group received two 30-minute education sessions in hospital or at home within two weeks of hospital
admission. Feasibility measures included the number of eligible patients, compliance with the sessions
and number of follow-up measures completed. Disease specific knowledge and information needs were
measured using the Bristol COPD Knowledge Questionnaire (BCKQ) and the Lung Information Needs
Questionnaire (LINQ) respectively before and after the intervention period.
Results: Thirty-one patients (72±10 yrs) with an AECOPD participated in the study. Of 102 approached
patients, 75 consented to screening (73.5%) and 67 (66%) were eligible for the study. Thirty-four
patients declined participation. All intervention patients (n=15) completed the education sessions and
follow up measures. Three patients (control group) did not complete the follow-up measures. The mean
change and standard deviation (SD) for the BCKQ in the intervention and control groups were 8 ± 5.14
and 3.4± 4.9 respectively (p=0.02). No difference between groups was found for the LINQ (p=0.8).
Conclusions: A brief education program delivered at the time of hospitalization for an AECOPD was
feasible for a subset of patients, resulted in improved disease-specific knowledge and may be a bridge to
more active approaches.
ClinicalTrials.gov identifier: NCT02321215
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INTRODUCTION
Acute exacerbations of chronic obstructive pulmonary disease (AECOPD) are one of the most common
reasons for emergency hospital admission1 and are associated with high rates of re-hospitalization2,3
and consequently responsible for a substantial healthcare burden.4 As such, there is strong interest in
any intervention that might reduce subsequent acute episodes. Professional respiratory guidelines
strongly suggest that patient self-management be improved by providing simple education together
with an action plan that includes responsibilities for ongoing care and advice on recognizing and
managing future AECOPD.5-7 Despite these recommendations, structured COPD-specific education is
rarely offered within the acute care hospital setting and its impact is unclear. Moreover, there is limited
information on whether in the peri-hospitalization period, patients with COPD are able to assimilate
information regarding their disease.
Disease-specific education is an essential component of self-management.8 In patients with stable COPD,
disease-specific self-management has been shown to reduce all-cause hospitalization and all-cause
emergency visits for a period of 2 years.9 Brief education programs during hospitalization have been
successful in improving the management of acute asthma and insulin-dependent diabetes.10,11 A
randomized controlled trial (RCT) of an education-self management program in adults admitted to
hospital with acute asthma reported a reduction in post-discharge morbidity and readmission.11 In insulindependent diabetes, a structured inpatient education program improved glycemic control and disease
knowledge.10
In primary care, two hours of education regarding COPD increased objective measures of disease-specific
knowledge assessed 1 month following the educational intervention.12 However the impact of an
education intervention during or immediately after hospitalization for an AECOPD has not been reported.
While it is conceivable that during the peri-exacerbation period patients with COPD may be too dyspneic
or too anxious to retain healthcare information,13,14 being admitted to hospital might present an
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opportunity for healthcare professionals to deliver an intervention that might reduce subsequent acute
episodes. Patients may be more motivated to change their behaviour at a time of perceived vulnerability
and may engage in an intervention that aims to improve their health. For example, smoking cessation
programs initiated during hospitalization do promote smoking cessation.15 The aim of this study was to
determine the feasibility and effectiveness of an introductory disease-specific education program delivered
during or shortly after an AECOPD on objective measures of disease-specific knowledge.
METHODS
Study design
A pilot RCT was performed and followed the CONSORT guidelines. Patients were randomized to a
control group (usual care) or an intervention group (disease-specific education) using a computergenerated random number sequence. The randomization sequence was stratified according to the Modified
Medical Research Council dyspnea scale16 to minimize any potential confounding effect that severity of
symptoms and functional limitations might have on patients’ ability to participate in an intervention
delivered when they are acutely unwell. The healthcare professionals were unaware of the group
allocation. However, given that this study was carried out in the patient’s room it cannot be guaranteed
that no contamination occurred. The timeline of the study is presented in Figure 1. Ethics approval was
obtained from the Research Ethics Board at Humber River Hospital (#2014-014-M).
Study population
Consecutive patients admitted with an AECOPD to the Humber River Hospital (Toronto, Ontario,
Canada) were approached by a research staff over a period of 15 months (February 2015 and April 2016).
The Humber River Hospital has two sites with a total of 260 medical beds and with 460 admissions per
annum for exacerbations of COPD. Inclusion criterion was a medically confirmed diagnosis of an
AECOPD as the main reason for admission. Exclusion criteria were: 1) admitted to hospital with lung
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diseases other than COPD, 2) formal COPD education in the previous 6 months (e.g. as part of pulmonary
rehabilitation), 3) any diagnosed cognitive impairment or perceived communication impairment that might
prevent an effective understanding of the study or educational interaction, 4) repeat AECOPD admission
if previously enrolled in the study.
Intervention Group
The intervention group received two, one-on-one 30-minute education sessions, provided by a
physiotherapist with expertise in COPD. The first education session occurred within 7 days of hospital
admission and took place either at the hospital (patients’ room) or at home following their discharge. The
second education session was offered within two weeks of admission (Figure 1). The following topics
were addressed: (i) normal lung function, (ii) how COPD affects the lungs, (iii) symptoms and
aggravating factors, (iv) importance of smoking cessation, (v) strategies for smoking cessation, (vi)
respiratory medications and how to use them, (vii) identification of symptoms of an acute exacerbation,
(viii) the role of pulmonary rehabilitation and (ix) the importance of maintaining an active lifestyle. The
information was delivered using a written teaching manual that was adapted from the educational program
used by Hill et al12 which itself had been developed from the Living Well with COPD program.17 The
manual used minimal medical jargon and included many illustrations. After completion of the second
education session, participants were given the manual for use at home.
Control group
Individuals allocated to the control group received usual care which included pharmacologic treatment
and oxygen therapy as required. Whereas those in the control group may have received some disease
specific education consistent with being attended by healthcare professionals, there was no access to any
formal education program or certified respiratory educators at the study site. At the end of the study
period, patients that were assigned to this group were provided with the above booklet.
7

Outcome measures
Feasibility measures
Program feasibility was reflected by: the number of eligible patients enrolled, timing of intervention
sessions, baseline and follow-up measures as initially targeted, location of the intervention and follow-up
sessions, compliance with the sessions and follow-up rates.
Knowledge and information needs
Disease-specific knowledge and information needs were measured using the Bristol COPD Knowledge
Questionnaire (BCKQ)18 and the Lung Information Needs Questionnaire (LINQ)19 respectively. The
BCKQ is a self-administered instrument that takes approximately 20 minutes to complete and includes 13
domains: (i) disease pathophysiology, (ii) risk factors, (iii) symptoms, (iv) causes of dyspnea, (v) sputum
clearance, (vi) exacerbations, (vii) exercise, (viii) smoking, (ix) vaccinations, (x) bronchodilators, (xi)
antibiotics, (xii) oral steroid therapy, and (xiii) inhaled steroid therapy. Each domain consists of five
statements that the subject needs to identify as “true”, “false”, or “don’t know”. Correct answers are either
“true” or “false” responses. The BCKQ is a valid, reliable and responsive questionnaire18, scored at
between 24 and 65 points, with no mark for an incorrect or “don’t know” response.
The LINQ is a valid and reliable 6-minute self-administered questionnaire that measures the overall
information needs of patients with COPD.19 It includes questions about disease knowledge, medicines,
self-management, exercise and diet and measures two types of information needs: (i) the patient
communicates a need for information and (ii) the patient indicates a behaviour that is considered
“incorrect” and may compromise self-management. The minimum score is zero and the maximum is 25,
with higher scores indicating greater information needs.
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The baseline BCKQ and LINQ were administered to the intervention and control groups immediately
prior to randomization with follow-up testing scheduled at four weeks after randomization (which for
intervention patients was two weeks after the last education session).
Descriptive Measures
At baseline, age, height, weight, sex, level of education and symptom severity (measured by the Modified
Medical Research Council scale16 were collected. Data on forced expiratory volume in one second (FEV1)
in percentage predicted and the ratio FEV1/Functional Vital Capacity from the last 6 months were
retrieved from the patients’ charts. Number of comorbidities, duration of COPD diagnosis, previous
AECOPD, emergency visits, hospitalizations were also collected.
Patient Satisfaction and Willingness to Participate in Pulmonary Rehabilitation
We assessed patient satisfaction from a short study specific questionnaire asking follow-up patients in the
intervention group whether they would recommend the education program and how it might be improved.
We also asked if they were willing to participate in a pulmonary rehabilitation program.
Sample size calculation and data analysis
Calculations indicated that a sample size of 30 participants (15 in each group) was required to detect a
between-group difference of 8.3 points on the BCKQ using an unpaired t-test (80% power, alpha = 0.05).
A difference 8.3 points was chosen as this difference had previously been demonstrated between patients
with COPD who received and who did not receive education in a primary care setting.12 The minimum
clinically important difference for the BCKQ is not known.
Analyses were performed using the R programming language version 3.2.2. Differences in descriptive
measures were examined using unpaired t-test for continuous variables and Fisher’s exact test for
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dichotomous variables. Between-group differences in the BCKQ and LINQ were examined using
unpaired t-test respectively. P-values of less than 0.05 were considered significant.
RESULTS
A total of 102 patients were approached to participate in the study of whom thirty-one patients were
randomized to either intervention (n=15) or control (n = 16) groups (Figure 2). All patients assigned to
the intervention group completed the study. Of the 16 patients allocated to the control group, three
withdrew before completing the study (two patients declined the follow-up visit for unknown reasons
and one declined from the emergency room on the day of the follow up). The characteristics of the
patients who completed the study are described in Table 1. No statistically between-group differences
were noted in either the baseline characteristics (Table 1) or in the baseline data of the BCKQ and
LINQ (p = 0.76 and p = 0.70 respectively).
Attendance and feasibility of the intervention
Out of the 102 patients approached, 75 (73.5%) consented to screening, 67 (66%) were eligible to
participate in the study and 34 declined participation (Figure 2). Data regarding timing and compliance
of the intervention sessions, baseline and follow-up measures are presented in Table 2. Twenty-nine
(94%) out of the 31 included patients completed the baseline measures in hospital while two (6%)
completed them at home after hospital discharge. Eleven of the 15 (73%) first education sessions were
completed in hospital while 4 (27%) were completed after hospital discharge at patients’ home. Seven
of the 15 (47%) second education sessions were completed in hospital and 8 (53%) were completed at
home. Twenty-two (71%) patients completed the follow-up measures at home and six (19%) completed
the follow-up measures at the hospital during re-admission. Three patients (10%) out of the 16
randomized to the control group did not complete the follow-up measures.
Disease-specific knowledge and information needs
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Compared with the changes observed in the control group (mean change 3.4 ± 4.9), the magnitude of
change in the intervention group was greater for the BCKQ (mean change 8 ± 5.14) (p= 0.018) (Figure
3). The proportion of correct responses for each domain of the BCKQ is presented in Table 3. There
was no between-group difference in information needs as measured by the LINQ (mean change: -1.6 ±
2.3 (control group) vs. -2.4 ± 2.7 (intervention group); p = 0.41) (Figure 3).
Patient satisfaction with the education program
When asked, 14/15 patients indicated that the program should be delivered to every patient admitted with
an AECOPD, 13/15 patients indicated that nothing was required to improve the program with one
suggesting decreasing the session time and one suggesting that we increase the number of questions.
DISCUSSION
A brief education program using minimal resources provided to patients hospitalized with an AECOPD
proved to be feasible for a subset of patients and improved patient knowledge about their disease as
measured by the BCKQ. These improvements in disease-specific knowledge indicate that patients
were able to assimilate information about COPD during the peri-hospitalization period.
The delivery of the intervention was shown to be feasible, however, of the 102 patients approached for
screening, 75 consented to screening, 8 were not eligible and 34 declined participation after screening.
Although this has implications for the reach of this intervention, one third of those approached agreed
to participate and those in the intervention group benefited, suggesting that it is still a worthwhile
intervention for patients hospitalized with an AECOPD.
Another finding in support of study feasibility is the absence of drop outs. In the intervention group
patients valued the education sessions, as confirmed by our satisfaction survey, and built rapport with
the physiotherapist who delivered the intervention, making them more likely to complete the final
measures. Only two dropouts occurred in the control group, who had signed consent and had
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completed the baseline assessment. These observations are encouraging of a larger study evaluating an
educational intervention post exacerbation.
Many of the patients who had consented to being screened (34/75) declined participation on medical
grounds such as co-morbidities or repeat exacerbations, or social grounds such feeling that there was
“too much going on,” or because they had already received notification of hospital discharge and did
not want to participate in a research study. This suggests that flexibility in terms of timing of delivery
of the intervention, such as it being available on follow-up may enable more patients to participate.
The observation of an 8-point improvement in disease-specific knowledge is in keeping with the
findings by Hill and colleagues12 who noted a mean change of 8.3 points in patients who received a
similar education program in a primary care setting. The change itself is relatively modest suggesting
more frequent sessions might result in greater improvements. For example, White and colleagues18
reported a mean change of 18.3 points in the intervention group in the BCKQ following an 8-week
educational intervention as part of a pulmonary rehabilitation program. In contrast, in a selfmanagement intervention delivered post-AECOPD that included a 176-page workbook, the mean
change in BCKQ scores was 2.79 at 6 weeks and 3.21 at 6 months post-intervention.20 Various factors
make it difficult to compare the impact of educational interventions, especially when they are delivered
as part of a broader combination of self-management intervention which includes self-assessment, goal
setting and action plans rather than only disease-specific education. Alternatively, the modest
improvements noted in some studies may be related to the patients’ level of literacy.21-24 Although our
booklet used simple language, 53.3% of the patients in the intervention group had not completed high
school and may have found the content difficult. Literacy carries a stigma and therefore patients may
not have identified a lack of understanding of the material provided.22,23 Eighty-seven percent (n=13) of
the patients reported that nothing was required to improve the program. Although the intervention
group included a higher proportion of patients with a low level of education, the increase in BCKQ
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suggests that the intervention adequately targeted patients who may have had low health literacy. A
larger sample of subjects would enable examination of the correlation between BCKQ improvement
and level of education.
The greatest changes in knowledge in the intervention group were seen in the questions pertaining to
the use of oral steroid medication which at baseline presented with the lowest scores in both groups.
This highlights the need for an improved understanding of prescribed medications which may be of
pharmacologic benefit in preventing and controlling exacerbations.25
The majority of the questions in the LINQ ask whether or not a doctor or nurse has explained a specific
question to the patient. Since a physiotherapist delivered the program, had the wording been altered to
include physiotherapists or a more general term for healthcare professionals, we may have seen a
change in these results. Alternatively, if patients in the intervention group did still have needs for
information at the end of the study, it may indicate that two sessions of 30 minutes were not sufficient
to attend patients’ learning needs. Other possibilities include that the knowledge items improved in the
BCKQ did not fully meet the information needs of patients or that the study was underpowered to
detect changes in the LINQ as the sample size calculation was based on the BCKQ.
Exacerbations have negative effects on physical26-28 and mental function26,29 in addition to the high cost
of hospitalization.2,3 Despite evidence that pulmonary rehabilitation post-AECOPD has a beneficial
effect on function as well as a reduction in re-hospitalization,30 referral rates are low and many patients
decline enrollment.31 In our cohort, when asked about pulmonary rehabilitation, 13/15 patients in the
intervention group indicated that it was “too soon” to consider. There is good evidence that selfmanagement education can influence exacerbation frequency but the designs and definitions of selfmanagement remain heterogeneous and the programs usually last for several weeks.32 Therefore, a
brief education intervention may be part of a bridge to more active approaches, to be delivered when
the patients have had greater recovery from the impact of the AECOPD.
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Limitations of this study include the small sample size and absence of longer term follow-up. We were
not able to evaluate the relationship between increased knowledge and changes in behaviour and are
mindful of several other components such as motivation, self-efficacy and patient activation contribute
to changes in behaviour. However, the between-group differences after only two 30-minute sessions
support further investigation into the efficacy of disease specific education post-AECOPD. Another
limitation was that the education sessions were offered as a research study, at a time when patients may
not have felt receptive to enrolling. A clinical program offered at several locations, such as hospital,
home or at the time of first follow-up with choices of delivery such as face-to-face or electronically
might have attracted higher enrollment.
CONCLUSION
A brief education program delivered at the time of hospitalization for an AECOPD was feasible for a
subset of patients and resulted in improved disease-specific knowledge. Early education may be a
bridge to more active approaches and could provide an important contribution to self-management
interventions post-AECOPD.
ACKNOWLEDGMENTS
Role of each author:
Dr. Tania Janaudis-Ferreira has made direct and substantial contribution to this work by participating in
conceiving and designing the study; analyzing and interpreting the data; writing the manuscript and
approving the final version of the manuscript.
Mrs. Jocelyn Carr has made direct and substantial contribution to this work by participating in
collecting the data; analyzing and interpreting the data; providing critical revisions that are important
for the intellectual content and approving the final version of the manuscript.

14

Dr. Samantha L. Harrison has made direct and substantial contribution to this work by participating in
conceiving and designing the study; interpreting the data; providing critical revisions that are important
for the intellectual content and approving the final version of the manuscript.
Dr. Andrea Gershon has made direct and substantial contribution to this work by participating in
conceiving and designing the study; interpreting the data; providing critical revisions that are important
for the intellectual content and approving the final version of the manuscript.
Mrs. Siobhan Milner has made direct and substantial contribution to this work by participating in
interpreting the data; assisting with drafting the manuscript, providing critical revisions that are
important for the intellectual content and approving the final version of the manuscript.
Dr. Sean Carr has made direct and substantial contribution to this work by participating in conceiving
and designing the study; assisting with patient recruitment, interpreting the data; providing critical
revisions that are important for the intellectual content and approving the final version of the
manuscript.
Dr. David Fishbein has made direct and substantial contribution to this work by participating in
conceiving and designing the study; assisting with patient recruitment, interpreting the data; providing
critical revisions that are important for the intellectual content and approving the final version of the
manuscript.
Dr. Roger Goldstein has made direct and substantial contribution to this work by participating in
conceiving and designing the study; interpreting the data; assisting with drafting the manuscript,
providing critical revisions that are important for the intellectual content and approving the final
version of the manuscript.
Guarantor: Dr. Tania Janaudis-Ferreira has had full access to all of the data in the study and takes full
responsibility for the integrity of all of the data and the accuracy of the data analysis, including and
especially any adverse effects.
Financial disclosure and role of sponsors: This study was funded by a grant from the Canadian
Respiratory Health Professionals. The sponsor has not given any input in the development of the
research and manuscript.

15

REFERENCES
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

National Collaborating Centre for Chronic C. Chronic obstructive pulmonary disease. National clinical
guideline on management of chronic obstructive pulmonary disease in adults in primary and secondary
care. Thorax. 2004;59 Suppl 1:1-232.
Jencks SF, Williams MV, Coleman EA. Rehospitalizations among patients in the Medicare fee-for-service
program. N Engl J Med. 2009;360(14):1418-1428.
Price LC, Lowe D, Hosker HS, et al. UK National COPD Audit 2003: Impact of hospital resources and
organisation of care on patient outcome following admission for acute COPD exacerbation. Thorax.
2006;61(10):837-842.
Celli BR, MacNee W, Force AET. Standards for the diagnosis and treatment of patients with COPD: a
summary of the ATS/ERS position paper. Eur Respir J. 2004;23(6):932-946.
Spruit MA, Singh SJ, Garvey C, et al. An official American Thoracic Society/European Respiratory Society
statement: key concepts and advances in pulmonary rehabilitation. Am J Respir Crit Care Med.
2013;188(8):e13-64.
Vogelmeier CF, Criner GJ, Martinez FJ, et al. Global Strategy for the Diagnosis, Management, and
Prevention of Chronic Obstructive Lung Disease 2017 Report: GOLD Executive Summary. Eur Respir J.
2017;49(6).
O'Donnell DE, Aaron S, Bourbeau J, et al. Canadian Thoracic Society recommendations for management
of chronic obstructive pulmonary disease - 2007 update. Can Respir J. 2007;14 Suppl B:5B-32B.
Effing TW, Bourbeau J, Vercoulen J, et al. Self-management programmes for COPD: moving forward.
Chron Respir Dis. 2012;9(1):27-35.
Gadoury MA, Schwartzman K, Rouleau M, et al. Self-management reduces both short- and long-term
hospitalisation in COPD. The European respiratory journal : official journal of the European Society for
Clinical Respiratory Physiology. 2005;26(5):853-857.
Fedderson E, Lockwood DH. An inpatient diabetes educator's i8mpact on length of hospital saty.
Diabetes Education. 1994;20:125-128.
Osman LM, Calder C, Godden DJ, et al. A randomised trial of self-management planning for adult
patients admitted to hospital with acute asthma. Thorax. 2002;57(10):869-874.
Hill K, Mangovski-Alzamora S, Blouin M, et al. Disease-specific education in the primary care setting
increases the knowledge of people with chronic obstructive pulmonary disease: a randomized
controlled trial. Patient education and counseling. 2010;81(1):14-18.
MacLeod C, Hagan R. Individual differences in the selective processing of threatening information, and
emotional responses to a stressful life event. Behaviour research and therapy. 1992;30(2):151-161.
MacLeod C, Rutherford EM. Anxiety and the selective processing of emotional information: mediating
roles of awareness, trait and state variables, and personal relevance of stimulus materials. Behaviour
research and therapy. 1992;30(5):479-491.
Rigotti NA, Munafo MR, Stead LF. Interventions for smoking cessation in hospitalised patients. The
Cochrane database of systematic reviews. 2007(3):CD001837.
Bestall JC, Paul EA, Garrod R, Garnham R, Jones PW, Wedzicha JA. Usefulness of the Medical Research
Council (MRC) dyspnoea scale as a measure of disability in patients with chronic obstructive pulmonary
disease. Thorax. 1999;54(7):581-586.
Bourbeau J, Julien M, Maltais F, et al. Reduction of hospital utilization in patients with chronic
obstructive pulmonary disease: a disease-specific self-management intervention. Arch Intern Med.
2003;163(5):585-591.
White R, Walker P, Roberts S, Kalisky S, White P. Bristol COPD Knowledge Questionnaire (BCKQ):
testing what we teach patients about COPD. Chron Respir Dis. 2006;3(3):123-131.
Hyland ME, Jones RC, Hanney KE. The Lung Information Needs Questionnaire: Development,
preliminary validation and findings. Respir Med. 2006;100(10):1807-1816.
16

20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.

Mitchell KE, Johnson-Warrington V, Apps LD, et al. A self-management programme for COPD: a
randomised controlled trial. Eur Respir J. 2014;44(6):1538-1547.
Gazmararian JA, Williams MV, Peel J, Baker DW. Health literacy and knowledge of chronic disease.
Patient Educ Couns. 2003;51(3):267-275.
Sadeghi S, Brooks D, Goldstein RS. Patients' and providers' perceptions of the impact of health literacy
on communication in pulmonary rehabilitation. Chron Respir Dis. 2013;10(2):65-76.
Sadeghi S, Brooks D, Stagg-Peterson S, Goldstein R. Growing awareness of the importance of health
literacy in individuals with COPD. COPD. 2013;10(1):72-78.
Williams MV, Baker DW, Parker RM, Nurss JR. Relationship of functional health literacy to patients'
knowledge of their chronic disease. A study of patients with hypertension and diabetes. Arch Intern
Med. 1998;158(2):166-172.
Bourbeau J, Mohit B, Hernandez P, et al. CTS position statement: Pharmacotherapy in patients with
COPD - An update. Canadian Journal of Respiratory, Critical Care, and Sleep Medicine. 2017;1(4):222241.
Kessler R, Stahl E, Vogelmeier C, et al. Patient understanding, detection, and experience of COPD
exacerbations: an observational, interview-based study. Chest. 2006;130(1):133-142.
Pitta F, Troosters T, Probst VS, Spruit MA, Decramer M, Gosselink R. Physical activity and
hospitalization for exacerbation of COPD. Chest. 2006;129(3):536-544.
Spruit MA, Gosselink R, Troosters T, et al. Muscle force during an acute exacerbation in hospitalised
patients with COPD and its relationship with CXCL8 and IGF-I. Thorax. 2003;58(9):752-756.
Harrison SL, Robertson N, Goldstein RS, Brooks D. Exploring self-conscious emotions in individuals with
chronic obstructive pulmonary disease. Chron Respir Dis. 2017;14(1):22-32.
Puhan MA, Gimeno-Santos E, Cates CJ, Troosters T. Pulmonary rehabilitation following exacerbations of
chronic obstructive pulmonary disease. Cochrane Database Syst Rev. 2016;12:CD005305.
Jones SE, Green SA, Clark AL, et al. Pulmonary rehabilitation following hospitalisation for acute
exacerbation of COPD: referrals, uptake and adherence. Thorax. 2014;69(2):181-182.
Harrison SL, Janaudis-Ferreira T, Brooks D, Desveaux L, Goldstein RS. Self-management following an
acute exacerbation of COPD: a systematic review. Chest. 2015;147(3):646-661.

17

FIGURE LEGENDS
Fig 1. Timeline of the study
Fig 2. Flowchart of the study
Fig 3. Results of the BCKQ and LINQ
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Table 1. Characteristics of patients with COPD who completed the study.

Data are presented as mean ± SD unless otherwise stated.
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Table 2. Feasibility measures

*Sixteen patients were randomized to control group and completed the baseline measures and 13
completed follow-up measures.
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Table 3. The proportion of correct answers in each domain of the BCKQ per group at baseline and after
the intervention period

Total possible number of correct responses per domain is 5. In the intervention group, since n= 15, the
total number of possible correct answers is 75. In the control group, since n = 13, the total number of
possible correct answers is 65.
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