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Abstract

Objective: Pulmonary rehabilitation (PR) improves function, reduces symptoms and decreases healthcare usage
in people with chronic obstructive pulmonary disease (COPD) following an acute exacerbation (AECOPD).
However, rehabilitation uptake rates are low. This study aimed to address barriers to uptake and completion of
PR following AECOPD. Methods: An action research approach was used to reflect on study feasibility, and to
plan and implement an improved protocol. Phase | tested the feasibility of home-based PR started early after
AECOPD. Phase Il used qualitative interviews to identified potential barriers to program uptake. Phase Il
re-tested the program with changes to recruitment and assessment strategies. Results: Phase I: From 97
screened patients, 26 were eligible and 10 (38%) started home-based PR. Eight participants undertook
>70% of PR sessions, achieving clinically meaningful improvement in 6-minute walk distance (mean (SD)
change 76 (60) m) and chronic respiratory disease questionnaire total score (15 (21) units). Phase II:
Potential barriers to uptake of home-based PR included access issues, confidence to exercise, and lack of
information about PR benefits. Phase lll: From 77 screened patients, 23 were eligible and 5 (22%) started the
program. Discussion: Home-based PR improved clinical outcomes, but program eligibility and uptake remain
challenging. Efforts should be made to ensure PR program eligibility criteria are broad enough to accommodate
patient needs, and new ways of engaging patients are needed to improve PR uptake after AECOPD.
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Introduction

Chronic obstructive pulmonary disease (COPD) is a
progressive disease that is associated with reduced func-
tional capacity, poor health-related quality of life and
high mortality." Acute exacerbations of COPD
(AECOPD) contribute to disease progression and
increasing symptoms.> AECOPD are commonly
defined as a worsening of baseline symptoms' and are
one of the leading causes of hospital admission and
death in people with COPD.? This highlights the impor-
tance of identifying and providing interventions that
reduce the negative consequences of exacerbations.>*

Robust evidence supports PR leading to improved
exercise capacity and quality of life, and reduced
symptoms and health care utilisation in people with
stable COPD.> Additionally, a systematic review
reported that PR started early after an AECOPD could
decrease hospital admissions and mortality.® How-
ever participation rates for PR programs after
AECOPD are exceedingly low.” In the United King-
dom, less than 10% of all people discharged from
hospital following AECOPD complete an outpatient
PR program.® Moreover, a multicentre study analys-
ing PR participation in the US indicates less than 3%
of people hospitalised with AECOPD received PR in
the year following exacerbation, with fewer than 2%
receiving PR within 6 months after hospitalisation.”
Even fewer people (0.3%) commenced PR within the
first month after hospital discharge.’

Puhan et al.® undertook a systematic review of PR
for people after AECOPD, with the programs
included in the review varying according to length,
location (inpatient or outpatient), timing of program
commencement (before or after discharge), and
degree of supervision.® While there were benefits of
PR for the population, particularly with respect to risk
of hospital readmission, program uptake rates were
low.® Alternative PR models have been proposed to
enhance program uptake in people with stable
COPD.’ The home-based model of PR is one such
alternative, demonstrated to be safe and to deliver
similar benefits to outpatient, centre-based, PR in
people with stable COPD.'" A nested qualitative
study reported that participants felt well supported
and the home-based program could fit in with their
daily lives.!! However, whether the same home-based
model of PR, delivered early following hospitalisa-
tion for AECOPD is feasible and acceptable is
unknown. The present study employed an action
research design'? to enable continuous learning

regarding feasibility of home-based PR for people
following AECOPD.

Methods

An action research methodology was chosen for this
study because it allows improvements to be made in
partnership with stakeholders, through cycles of plan-
ning, acting, observing and reflecting.'> The cyclic
approach, alternating between action and reflection,
allows a greater understanding to be achieved by con-
tinuous refinement of methods. Three of the authors are
health professionals at the study site (JB, MC, AEH) and
were involved in design, data collection and reflection;
the study arose because uptake of centre-based PR fol-
lowing a COPD exacerbation was acknowledged to be
very low at our institution and had not been altered by
previous improvement projects. Several of the authors
had developed a home PR model for people with stable
COPD'? which had been adopted into practice at our
institution, but this had not been trialled for patients
following an exacerbation. This study builds on previ-
ous work using action research methods to build a home
rehabilitation model in partnership with health profes-
sionals.'> We considered both patients and health pro-
fessionals to be stakeholders in this work, as the known
barriers and facilitators to PR uptake impact on these
groups in different ways.'*

This study comprised three phases (Figure 1): 1)
pilot study testing feasibility of the home-based PR
program early following AECOPD; II) qualitative
study to understand issues of feasibility from Phase
I to support changes to the study protocol under inves-
tigation; and III) re-pilot study for feasibility and
acceptance of the modified protocol. All phases
included engagement with stakeholders, clinical
reflection on the problem, planning, action (interven-
tion or qualitative interviews) and evaluation, fol-
lowed by further reflection. The study was approved
by the Human Research Ethics Committees of Alfred
Health (475/15), and written informed consent was
obtained from all participants.

Phase | - Feasibility study
Participants

Individuals with a confirmed diagnosis of COPD,
smoking history of at least 10 pack years and aged
over 40 years who were admitted to the respiratory or
general medicine wards at the Alfred Hospital (Mel-
bourne, Australia) for an AECOPD were eligible to be
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Phase 1 Reflect: Plan:

Is it feasible to implement a Home-based PR program starting

home-based PR program early between 1-3 weeks after

after AECOPD? hospitalization for AECOPD

Observe: Act:

- 6MWD - Assesgmems at the hosp‘u-fll )

- QoL (baselmfr f'md md-rcl{ab:lnmu._m)

- Program completion - yotue-vasu by a physiotherapist
- 7 weekly phone-calls

l - Exercise for 30 min. 5x week.
Phase 11 Reflect: Plan: J

What are the bamers to uptake Qualitative interviews with patients |

and completion of home-base and clinicians to understand the

PR program after AECOPD? | possible barmiers of early home-
based PR program [

Observe: Act:

Participants views - Semi-structured interviews with

- Access issues open- ended questions

- Poor understanding of the =Transcripts analysed according to

home-based PR program the principles of deductive

« Lack of confidence in thematic analysis

perfonuing exercises

Clinicians views

= ACCess Issues; transport

= Time of recruitment

- Self-motivation

- Education to patients and

clinicians; informarion
- Early stant of the program
Phase 111 Reflect: Plan:

Could the barriers to undertaking Change the recruitment and

home-based PR early after assessment strategies based on

hospital discharge for AECOPD information collected during Phase 11

be overcome? l
Act:

Changes based an Phase Il
- Baseline assessment pre-discharge

Observe: . Oﬂ'ered_ a rsh-m \:idr.\ol lesmlnoninls to

- Improved ISTST improve information about home-

- Imfrmwd()d, @ based PR program )

- Uptake of program - Ila.ndm!!s with n;ﬁ_)q:mtaf_m aboql the
project given to clinicians informing
about the pulmonary program

Conclusion Reflect:

Home-based PR commenced early after AECOPD improved clinical outcomes

and achieved high completion rates. but program eligibility and uptake remain

challenging. Finding new ways to deliver information about PR as well as
providing a suite of rehabilitation options to meet the needs of patients may be
necessary.

Figure I. Flow-chart of the action research design including the clinical reflection, plan, action and evaluation of each
phase of the action research.'? PR: pulmonary rehabilitation; AECOPD: acute exacerbation of chronic obstructive
respiratory disease; min: minutes; 6MWD: 6-minute walking distance; QoL: quality of life; ISTS: |-minute sit-to-stand test.
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included. Participants were excluded if they had
comorbidities which might prevent them from safely
undertaking a home-based exercise program (e.g. bal-
ance deficits, cerebral or lower limb palsies, muscu-
loskeletal impairment or cardiac conditions that
would prevent independent exercise training), had
attended a PR program in the previous 12 months,
or could not consent to the study (cognitive impair-
ment or non-English speaker).

Methods

The timing for approaching patients and the provision
of information about home-based PR were not standar-
dised. Although all patients were approached while on
the ward, some participants approached on the second
day of admission while others were approached close
to discharge. The researcher explained the project,
answered any questions about PR or the study, and
provided information and consent forms to patients to
read and decide if they would consent to participating.
Individuals who consented to participate had a baseline
assessment booked for the week after hospital dis-
charge in the physiotherapy outpatient clinic (Alfred
Hospital). After baseline assessment a home-visit was
scheduled, to initiate the rehabilitation program. At the
end of the program participants returned to the outpa-
tient clinic for a final assessment.

Intervention

Participants undertook an early home-based PR program
that commenced within 3 weeks of hospital discharge.
The home-based rehabilitation program was individu-
ally prescribed and tailored to the patients’ needs, avail-
ability of any equipment and suitable home and
community locations for exercise. The aerobic compo-
nent of exercise training was prescribed based on 80%
of the peak speed achieved during the 6-minute walk
test (6MWT), converted to a distance walked over a
prescribed time, and practiced with the physiotherapist
(RM) at the initial visit."® The physiotherapist who con-
ducted the home visit worked both clinically and with
the research team. Where a 6MWT was unable to be
performed exercise training was prescribed on the basis
of symptoms (BORG 3-4).'° Resistance training used
free weights (with equipment accessible in the home
environment) and functional activities (e.g. sit-to-stand
from a dining chair, step ups on home stairs or in the
neighbourhood, and water bottles for upper limb
weights).'? Participants were provided with a pedometer
for monitoring speed and distance during walking

training. Pedometer data was used by participants for
their own motivation and to monitor progress, and indi-
vidual pedometer data were not collected.

Participants were also provided with a home diary
and instructed in its use. The diary allowed partici-
pants to document their exercise participation over the
course of the program, as well as providing a template
for weekly goal setting (exercise goals and other
health goals). The diary was designed as a tool to
assist patients to self-monitor and progress over the
course of the program, and it was not used as an
outcome measure. The initial home visit was followed
by 7 weeks of phone calls following the principles of
motivational interviewing.'® Participants were
encouraged to undertake exercise training (30 minutes
aerobic training plus resistance training) five times
per week and to document this in the diary. The struc-
tured weekly phone calls were delivered by a phy-
siotherapist trained in motivational interviewing
who reviewed the home diaries, assisted with goal
setting and exercise progression, and delivered self-
management training. During the calls participants
were also provided with a menu of topics covering
aspects of self-management (e.g. disease manage-
ment, quit smoking, airway clearance, inhalers use,
nutrition, exercises)'” and were encouraged to choose
one topic for discussion and goal setting each week.

Outcomes

Baseline demographics of age, gender, body mass index
and lung function (spirometry) were collected from par-
ticipant’s medical records. Feasibility outcomes for pro-
gram implementation were eligibility, uptake and
completion'® (Table 1). Key clinical outcomes of inter-
est were functional exercise capacity,'’ dyspnoea,'®
quality of life,'® self efficacy,?® and anxiety and depres-
sion®! (Table 1). A researcher not involved in delivering
the intervention assessed the participants pre- and post-
the intervention period. Completion rates were collated
at the end of the intervention period, with an a priori
definition of completion as undertaking a minimum of
70% of planned PR sessions.*

Assessments

Clinical measures were recorded in the week after
discharge (baseline), and following completion of the
8-week intervention period at the outpatient clinic at The
Alfred Hospital. Following program completion, partici-
pants undertook a semi-structured interview to describe
their experiences of home-based PR participation.
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Table I. Phase | and lll outcomes and instruments.

Feasibility measures

Measurement description

Results interpretation

Eligibility - Number of patients who met the inclusion criteria
Consent - Number who consent

- Number who commence the rehabilitation program
Attendance - Number of weeks attended
Completion - Number who complete at least 70% of the program

Satisfaction

- Patient reported-satisfaction (through semi-structured
interview at the end of the program)

Whether people in the target population
would use the intervention."?

Understand how this intervention would
fit with daily-life activities.'

Clinical Outcomes:

Measurement description

Results interpretation

Functional 6-minute walk distance (6MWND): valid measure of exercise
exercise capacity in COPD and is responsive to PR.'* Test was
capacity performed twice and the greater distance recorded.

For phase lll only — I-minute sit-to-stand test: valid, reliable
and responsive test to assess exercise capacity in people
with COPD.?' Using a standard armless chair, participants
were instructed to stand up and sit down as many times as
possible during | minute.?'

Dyspnoea Modified Medical research Council Scale: measures functional

breathlessness on a scale with scoring from zero to four.'

Anxiety and  Hospital Anxiety and Depression Scale: it consists of a series of
depression |4 statements, with responses based on a 4-point Likert

scale.'®

Quality of life Chronic Respiratory Disease Questionnaire: valid and responsive

tool in PR.'® The questionnaire has 20 questions and
assesses dyspnoea, fatigue, emotional function and mastery
using a 7-point Likert scale.

Self efficacy ~ Pulmonary adapted index of Self-efficacy: the questinnaire has |5

statements about general and pulmonary rehabilitation-
specific self-efficacy questions and is reproducible and
sensitive to change following PR in individuals with
copD."”

Greater distance walked represent better
functional capacity. MCID = 25-30
metres.”°

Higher number of repetitions represent
better functional capacity. MCID =
three repetitions.?'

0 = breathlessness does not interfere in
activities
4 = indicate important impairment due
to breathlessness.

MCID = change of | unit.*

Higher score is indicative of greater
anxiety or depression. MCID = 1.5
units.??

Higher score indicating better HRQOL.
CRQ total score MCID = 10 points.**

Higher score indicating greater levels of
self efficacy. MCID = change from 0.5 to
1.5 units.”

MCID: Minimal clinically important difference; COPD: Chronic Obstructive Pulmonary Disease; PR: Pulmonary Rehabilitaton; HRQOL:
Health-related quality of life

The outcomes were analysed using descriptive sta-
tistics, qualitative analysis, and compilation of basic
data related to recruitiment. Paired t-tests were used to
compare pre and post measurements.

Evaluation

During 6 months of recruitment, from 97 screened
patients, 26 met the inclusion criteria (27%). Reasons
for participant exclusion are detailed in Table 2. This

included 26 patients (37% of those excluded) who
were not eligible because they had participated in
centred-based PR in the last 12 months. Of the 26
eligible participants, 15 (58%) consented to partici-
pate and 10 (38%) undertook the first assessment and
started the program (Table 2). Reasons for not com-
mencing the program were referral to palliative care
(n = 1), feeling unwell (n = 1), new diagnosis of
cancer (n = 1), unable to contact (n = 1) and failed
to attend appointment (n = 1).
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Table 2. Feasibility outcomes from Phase | and Phase lII.

Phase | Phase lIl
Screened n=97 n=77
Not eligible n=7I n=>58
e PR within last 12 months n = 26 e Currently enrolled in PR n = 12
e <0 pack year smoking history n = 8 e <0 pack year smoking history n = 4
e Cognitive issues n = |18 e Cognitive issues n = 9
e Social issuesn =6 e Social issues n = 8
e Non-English speaking background n = 4 e Non-English speaking background n = 2
e Eligibility unable to be established due to short e Lived out of arean =5
admission length n = 9 e Notsuitable for home-based exercisen = 10
e Other comorbidities precluding exercise
n=4
e Eligibility unable to be established due to
short admission length n = 4
Eligible n=26 n=19
Did not consent n=1I n=29
e Did not wish to participate in PR n =7 e Did not wish to participate in PR n = 3
e Preferred centre-based PR n = | e Preferred centre-based PR n = 4
e Didn’t want health professional visiting house e Already doing other home exercise
n=| program n = 2
e Unable to attend for assessment n = 2
Consented n=15 n=I0
Commenced n=10 n=>5
program Reasons for not commencing program (n = 5):  Reasons for not commencing program (n = 5):

PR Completers

Undertook final
assessment
Video testimonials

Clinician
information
handout

[ ]
[ ]
[ ]
[
[ ]
n

Referred to palliative care (1)

Unwell (1)

Unable to contact (I)

New diagnosis of cancer (1)

Failed to attend appointment (1)
=8

Reasons for non-completion:

n

Developed another health condition n = |
Started other home-based physiotherapy
program n = |

=10

(n = 8 for 6MWT)

e Declined to participate due to schedule
n=2
e Unable to contactn = 3

n=4

Reasons for non-completion:

e Working fulltime, not enough time for
exercise n = |

n=>5

Offered: n = 17 (89% of those eligible)

Watched video n = ||

e Consentedn =9

Declined video n = 6

Not offered video n = 2

e Already consented n = |

e Already refused n = |

e Discharged prior to approach n = 4

Provided n = 10 (53% of those eligible)

Not provided n = 9

e Not able to contact clinician n = 5

e Physiotherapist already aware of patient
eligibility n = 4

n, number of participants; PR: Pulmonary rehabilitation; 6MWT: six-minute walk test.

Eight participants achieved >70% of the program
(>6 PR sessions); while two participants only com-
pleted two or three sessions of PR due to medical

issues (n
based physiotherapy program (n = 1). All participants
completed post-intervention questionnaires, and n = 8

1) and starting an alternative home-
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Table 3. Participant characteristics and clinical outcomes from Phases | and lIl.

Phase | (n = 10) Phase Ill (n = 5)
Baseline Post-intervention Baseline Post-rehabilitation
Gender male/female 6/4 2/3
Age, years 75 (8) 68 (15)
FEV,, % predicted 513N (n=7) 54 (17) (n =4)
FEV|, L 12 (0.7) (n=7) 1.2 (0.1) (n=4)
Severity of COPD, n
Mild 2 I
Moderate 4 2
Severe | 2
Very severe 3 -
Hospital length of stay, days 10 (7) 9 (13)
Current smokers, n 2 0
Smoking history, pack years 44 [10 to 80] 44 [10 to 160]
6MWD, m 309 (I31) (n=18) 384 (149) (n = 8)%
ISTST, number of repetitions - - 13 (8) 9 (1) (n=23)
mMRC, n
0 2 I 0 0
I | 4 I 2
2 3 3 2 I
3 3 I 0 2
4 | I 2 0
HADS Depression 54 4 (3) 6 (3) 8 (5)
Case, n 0 0 0 I
No case, n 10 10 5 4
HADS Anxiety 6 (3) 4 (3) 8 (4) 6 (4)
Case, n | 0 I I
No case, n 9 10 4 4
CRQ
Total 71 (23) 86 (19)° 58 (36) 84 (29)°
Dyspnoea 15 (6) 14 (5) 12 (6) 12 (4)
Fatigue 11 (5) 15 (7)8 13 (6) 14 (6)°
Emotional Function 29 (7) 37 (7)} 31 (1) 34 (14)°
Mastery of Disease 15 (7) 20 (6)} 14 (6) 20 (9)°
PRAISE 48 (7) 50 (5)} 47 (4) 51 (4)

Data are mean (SD) except where otherwise indicated. Data for smoking history are median [IQR].

$Mean improvements exceed MCID.

n, number of participants; FEV | : forced expiratory volume in | second; 6MWD: 6-minute walk distance; m, metres; ISTST, |-minute sit-
to-stand test; mMMRC, Modified Medical Research Council Questionnaire; HADS, Hospital Anxiety and Depression Scale; HADS case:
score > 1; HADS no case: score <I| |; CRQ, Chronic Respiratory Questionnaire; PRAISE, Pulmonary Rehabilitation Adapted Index of

Self-Efficacy.

attended the centre for post-rehabilitation physical
assessment. At the conclusion of the PR program,
participants demonstrated clinically important
improvements in exercise capacity (mean (SD)
change 6MWD 76 (60) m), and quality of life (CRQ
total score 15 (21) units) (Table 3).

Qualitative interviews with participants (n = 9)
after the program indicated they were satisfied with
the structure and content of the home-based PR pro-
gram (Box 1 and Supplement A).

Clinical reflection

Data from Phase I revealed that 73% of patients
were ineligible, with a significant number of exclu-
sions due to participation in PR in the last
12 months. Many of these patients were debilitated
due to their exacerbation, and some would have
been willing to take part in a home-based PR pro-
gram. There is evidence that benefits gained from
completion of PR tend to be lost in the event of a
respiratory exacerbation, particularly where
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Motivation is a key to the program success

— Phone-calls helped with motivation
— Increased confidence with the program

Program was beneficial
— Could see improvement during the program
— Learned how to deal with disease and exercises

Plans for the future
— Continue exercising after program ends

Overcoming centre-based barriers

— Preference for doing exercises alone
— Does not need to use public transportation

Box |. Themes and subthemes identified during end rehabilitation interviews.

— Self-motivation is important to complete the program

— The exercise diaries help to motivate and keep track of progress

— Would recommend home-based pulmonary rehabilitation to people with COPD

— Learned how to maintain a routine of exercises and that will be beneficial

— Exercises are not scheduled, can be done during work and while travelling

hospitalisation is required,”® suggesting this criter-
ion may exclude people with the potential to ben-
efit from home-based PR.

Only 38% of potential participants commenced
home-based PR. Qualitative data indicated that these
patients were satisfied with their experience. The
reasons potential participants refused the offer of
an early home-based PR program were similar to
those previously reported, including not wanting to
participate in a clinical trial; being unable to attend
the hospital for assessment; not wanting a healthcare
professional to visit the house; and preferring to
attend centre-based PR. We were surprised at the
very low uptake, as we had been offering home-
based PR to stable patients at our centre for some
time and it was well received. We did not feel we had
enough information from Phase I to enable us to
effectively redesign the manner in which patients
following an exacerbation were offered the home-
based PR program. Therefore, we concluded that our
approach could be improved if it were informed by
patient and clinician perspectives.

Phase Il — Qualitative study
Plan

Phase II aimed to document the perspectives of both
patients and clinicians regarding the reasons why peo-
ple decline home-based PR following an AECOPD.

This information would identify possible barriers to
home-based PR.

Action

Participants.

Clinicians: Clinicians who were currently working in
PR (physiotherapists, exercise physiologists, respira-
tory medical staff), or on the general medical or
respiratory wards at the Alfred Hospital were invited
via email to participate.

Hospitalised Patients: Individuals with a confirmed
diagnosis of COPD, smoking history of at least 10
pack years and aged over 40 years who were admitted
to the respiratory or general medicine wards at the
Alfred Hospital (Melbourne, Australia) for an
AECOPD were recruited. No patient participants in
Phase II had been participants in Phase I.

Methods. Clinicians and patients who agreed to par-
ticipate in Phase II undertook semi-structured inter-
views (Supplement B). Interviews were undertaken
over the phone or face-to-face (1:1), audio-recorded
and transcribed verbatim for analysis. Clinicians were
asked a series of open ended questions about their
perspectives of home-based PR, timing of recruit-
ment, and strategies for recruitment. Patients were
asked their thoughts about possible constraints to tak-
ing part in a home-based PR program and suggestions
for how to improve a program.
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Table 4. Results from Phase Il — Qualitative interviews with patients and clinicians.

Group  Theme Quote Suggestion for new protocol

Patients

Access issues (n = 4) PO/ ‘Getting into the hospital requires travel, a bit of Reduce travel to the hospital:
walking in the car park. To get to where the perform the baseline assessment
pulmonary rehabilitation actually is takes a long on discharge day or at the same
time’ day as an outpatient appointment
P13 ‘If they (patients) can’t get to a main pulmonary

rehabilitation group then the home based seems
to be the better option for them’

Poor understanding of P05: ‘If someone is saying that “I’'m too sick,” then Education and modelling: show
home-based you should be able to tell them that they need itto  video testimonials from patients
program (n = 4) get better’. who completed home-based

PO 1 think if that is explain to them in hospital you ~ pulmonary rehabilitation
might get a few more people to do it program.

Lack of confidence in P10 ‘But there are times that just walking at the ~ Education during inpatient phase
performing supermarket that can also be labouring if you are
exercises (n = 5) not feeling 100% you might get easier to throw the

towel’
P18 ‘If you are at home, you don’t know how much
you can do, you might overdo or underdo’.
Clinicians

Access issues (n = 10)

Time for invite to
participate (n = 9)

Patient motivation
(n=15)

Education to patients
(n=9)

Education to clinicians
(n=13)

CO! ‘Any community access for someone who is
relative housebound is obviously challenging’

CO02 ‘If they (patients) got lots of issues with
transport, they live far away from the hospital, they
might be working as well. These people should
definitely be offered home-based’

€02 I think it’s important to almost plant that seed
of “you need to start thinking about attending PR”
pretty earlier in their admission and then almost
reinforce that during and at the end’

C08 ‘Towards the end. Some of them (patients)
might be a bit too sick in the beginning but | think
towards the end of the admission is probably the
best time’

C04 ‘It would depend on the patient. So maybe some
patients would be reluctant to do home-based if
they thought that they were going to have maybe
motivational issues or commitment issues about
completing the program’

C10 ‘Some people feel that they won’t be motivated
enough to do it at home’

C05 ‘Educating them about the programs are going
to work and really trying to reassure them that it’s
actually going to be really beneficial to do
pulmonary rehabilitation’

CO07 ‘1 think that | kind of already talked about,
maybe having that information early in admission
and having something to look over, a handout’

CO05 ‘Maybe run an education session for them (ward
physiotherapists) about what the project is and
why is so important, so that they can educate the
patients with all of the options (of pulmonary
rehabilitation)’

Reduce travel to the hospital:
perform the baseline assessment
on discharge day or at the same
day as an outpatient appointment

Eligible participant would be
approached towards the end of
hospital admission

Goal oriented pulmonary rehab
(no change from last program)

Show video testimonials from
patients who have completed a
pulmonary rehabilitation
program.

Handouts detailing eligibility for
pulmonary rehabilitation and
home-based programs

(continued)
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Table 4 (continued)

Group  Theme Quote

Suggestion for new protocol

C10 ‘make staff aware that there is this home-based
option there, and then of course this can increase

the home-bases uptake’
Early pulmonary
rehabilitation
(n=8)

CO05 ‘But after 2 weeks or 3 weeks they are generally Start within |-3 weeks after
ready, they’ve got over their illness physically and
mentally and they are ready to get into exercise’

discharge
(no change from last program)

C06 ‘Two weeks, 2—3 weeks period after an
exacerbation is a good time to try to grab them
(patients, or anytime just getting them involved

would be good’

Analysis of quadlitative data. The transcribed interviews
were manually coded line-by-line and analysed
according to the principles of deductive thematic
analysis.>> The data analysis was a four-step process
that incorporated: a) immersing oneself in data, b)
selecting meaningful units, c) condensing and label-
ling of data (coding), and d) clustering and formula-
tion of themes.?® All de-identified transcripts of the
interviews were analysed by two researchers indepen-
dently; both of whom had experience of analysing
qualitative interviews and conducting PR (one with
more than 10 years of experience, the other with 2
years). The researchers then compared major themes
and any disagreements were solved by discussion.
Data from clinician and participant interviews were
analysed separately. Recruitment was ceased once
saturation of themes was achieved.

Evaluation

Twelve clinicians and 14 hospitalised patients parti-
cipated in Phase II. (Table 4).

Clinicians: Most clinicians felt that limited access to
outpatient clinic for possible assessments, and a lack
of information about PR and its benefits were poten-
tial barriers for patients to engage in home-based PR
programs. The interviewed clinicians suggested it
would be preferable to approach patients close to dis-
charge when the patients are planning their return to
daily life activities, meaning PR options could be pre-
sented as a part of the discharge plan. Clinicians inter-
viewed also highlighted the need for them to have
more information regarding ongoing research projects
so they could recommend to patients the most suitable
treatments available for each case.

Hospitalised Patients: Patients felt that potential bar-
riers to uptake of home-based PR early after hospital

discharge included access to outpatient clinic for
assessments, and issues with and confidence in per-
forming exercises. However, patient responses were
more diverse compared to clinicians and indicated
that most patients were not well informed about ben-
efits of PR, nor what to expect from participating.
This lack of knowledge impacted on their ability to
suggest substantial protocol changes.

Clinical reflection

Phase II identified potential barriers including access
to assessments issues, confidence in exercising after
AECOPD, lack of information of PR benefits and
structure. With that information, the protocol from
Phase 1 was redesigned in an effort overcome these
barriers. Because Phase I participants who undertook
home-based PR were satisfied with its structure and
content, the changes to the protocol for Phase III
focused on strategies to improve program uptake.
Specifically:

Time and location of the first assessment: Participants
were recruited on the discharge day or the day before,
and the first assessments were done at the time of the
consent, in order to remove the requirement to travel
back to the hospital for assessment. The 1-minute sit-
to-stand test (1STST) was added to the assessment, as
it is a valid, reliable and responsive tool to assess
exercise capacity in people with COPD that requires
minimal space to be performed** and may be more
feasible post AECOPD (Table 1).

Improving information to patients about home-based
PR benefits and structure: During recruitment, eligi-
ble participants were offered to watch short video
testimonials from patients who had previously under-
taken the home-based program; and,
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Clinician information: When a potential participant
was identified, a handout was given to the clinician
to notify them of the patient’s eligibility and encoura-
ging the clinician to open a discussion regarding PR
options.

Phase Il - Re-pilot the revised protocol
Action

Participants. Phase 11l adopted the same eligibility cri-
teria from Phase I, with the exception that Phase III
did not exclude participants based on their previous
participation in PR programs, as reflection on Phase |
had identified potential benefits for patients who were
debilitated following an exacerbation. Participants
were not included if they were currently enrolled in
a PR program.

Intervention. There were no changes in the delivered
intervention compared to Phase .

Outcomes. Phase III maintained the same outcomes
related to feasibility.'® In Phase III the 1-minute sit-
to-stand test was added to the measures from Phase I,
all other measures remained unchanged and followed
the same standards for assessment.

Assessments. After participants consented, clinical
measures were recorded at baseline (prior to dis-
charge from hospital) and immediately following
completion of the 8-week intervention period. The
outcomes of Phase III were measured with descriptive
statistics regarding feasibiltiy and clinical outcomes,
and qualitative analysis.

Evaluation

During 7 months of recruitment, from 77 screened
patients, 19 were eligible (25%). Reasons for partici-
pant exclusion are detailed in Table 2. Of the 19 eli-
gible participants, 10 (53%) consented to participate
and 5 (26%) undertook the first assessment and
started the program (Table 2). Reasons for not com-
mencing the program were having a busy schedule
(n = 2) and being unable to contact (n = 3).

In terms of recruitment strategies, information
flyers were handed to clinicians on 10 occasions.
Video testimonials were offered to 17 of 19 eligible
participants, with n = 7 choosing to watch the full
video (4 minutes) and n = 4 viewing part of it (Table
2). From the people who watched the video testimo-
nials nine (82%) consented to participate in the trial.

All four PR completers in Phase III had viewed the
video.

Four participants achieved >70% of the program
(>6 PR sessions); while one participant only com-
pleted one session of PR due to working fulltime and
having limited time to exercise (n = 1). None of the
participants who started home-based PR were able to
perform 6MWT at the baseline assessment as four
were in isolation on the ward and one did not want
to leave the room for the assessment. There was a
clinically meaningful improvement in quality of life
after home-based PR in Phase III with four partici-
pants exceeding the minimal clinically important dif-
ference for CRQ total score (Table 3). All participants
that started the program were asked to perform the
final assessments however, two participants could not
return for assessments due to personal reasons and
only responded to questionnaires; exercise capacity
was not collected on these occasions.

Discussion

This feasibility study demonstrates the challenges in
engaging patients in a PR program early after hospi-
talisation. Although home-based PR was well
accepted by the participants who consented and
engaged in the program, eligibility and uptake
remained low. The present study demonstrated an
overall uptake rate of 32% (38% phase I and 26%
phase III). Despite concerted efforts to overcome pos-
sible barriers to home-based PR, uptake rates did not
improve between Phase I and Phase III. Given the
potential for PR to reduce hospital admissions,’ the
low eligibility for PR following AECOPD represents
an unrealised opportunity to enhance patient and
health system outcomes.

In this study we utilised a home-based PR program
in an attempt to address well documented barriers to
centre-based PR such as travel to the centre and com-
peting demands on time.?> As has been seen in people
with stable COPD,'? following hospitalisation for an
AECOPD a home-based model of PR was acceptable
to participants, had good retention in those who chose
to commence the program, and produced clinically
meaningful improvements in outcomes. Although the
program was well received by those who undertook it,
uptake in those who were eligible did not improve
between Phase I and Phase III, and was less than that
reported for centre-based post-exacerbation PR.*® As
the period following AECOPD may be both physi-
cally and emotionally taxing for people with COPD,
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this could impact on willingness to accept an offer of
rehabilitation. In previous studies of centre-based
post-exacerbation PR, uptake rates have ranged from
20% to 60%™*"° and use of a PR ‘taster’ during the
inpatient stay was largely unacceptable to patients,*
demonstrating the difficulty in engaging patients in
any PR model at this time.

Despite a modest uptake rate for home-based PR in
this trial, of those who commenced the program 80%
completed at least 70% of the prescribed PR sessions
(6 weeks). This completion rate is substantially higher
than that seen in people with stable COPD attending
centre-based PR,?° however was not as great as that
achieved by people with stable COPD undertaking
home-based PR (91%).'" Completing PR is crucial
to achieving benefit, with people who complete PR
being 56% less likely to be admitted to hospital in the
following year than those who are unable to complete
rehabilitation (HR 0.439, p = 0.02).'° With recent
data suggesting fewer than 3% of individuals com-
plete PR within 12 months of a hospital admission for
AECOPD,’ in addition to overcoming practical obsta-
cles to PR attendance, novel strategies are required to
encourage patient engagement in the rehabilitation at
this time.

During qualitative interviews in Phase II clinicians
and patients indicated more information about the
home-based PR program and its anticipated benefits
would be useful. Limited patient and healthcare prac-
titioner knowledge of PR and its expected outcomes
can act as a barrier to PR uptake and completion.'* To
help overcome this potential barrier, video testimo-
nials from people who have previously completed
home-based PR were employed in Phase III. Provid-
ing health education using narrative communication
in a video format is demonstrated to be more engaging
and provides social role models, as compared to bro-
chures or statistics.’! Of the five participants who
commenced home-based PR in Phase III all had
viewed the video testimonials. While this appears
positive, a recent study of video education to improve
uptake of outpatient PR following AECOPD was
found to have no effect.>> Whether there is benefit
of video testimonials for home-based PR is unclear.
Given the period post hospitalisation is a difficult
time to engage patients in rehabilitation, finding ways
to engage patients with the rehabilitation process
remains a challenge for clinicians and researchers
alike.

Compounding modest uptake rates for home-based
PR in this study, only 28% of all people admitted to

hospital for AECOPD during the recruitment period
were eligible for inclusion. This eligibility rate is
lower than in other studies of post-exacerbation reha-
bilitation (29-60%)>’2*=*? and for home-based PR in
stable COPD (56%).'° In the present study all indi-
viduals admitted to the hospital for AECOPD were
screened for eligibility. Of people who did not meet
inclusion criteria, nearly a quarter (24%) had a comor-
bid condition that impacted safety and ability to enrol
in a home-based program, and a further 28% had
issues associated with frailty. Multiple co-morbid
conditions and frailty are common in people with
COPD, with nearly all patients having at least one
co-morbid condition and more than 50% having four
or more comorbid conditions.>* As many as one in
four individuals hospitalised for an exacerbation of
COPD are frail.*> The presence of comorbidities
and frailty in COPD is associated with increased like-
lihood of exacerbation and of hospitalisation,**?
confirming it is the most unwell and complex of
patients with COPD who are the focus of post-
exacerbation rehabilitation. Although the presence
of co-morbidities and frailty explains a proportion
of non-eligible patients, it also highlights that a
home-based PR program while overcoming common
barriers to program attendance may not be appropriate
for everyone. Future studies might focus on new inter-
ventions suitable for complex patients with multi-
morbidity and frailty.

Limitations of the study included a lack of data on
adherence to the exercise component of the home
program, which may have been useful to further
explain the outcomes and reflect on program changes.
Fidelity assessments were not conducted, so we can-
not be certain that the intervention was delivered as
intended, although we have conducted such assess-
ments in our previous trial which used the same
staff.'® Although the early phases of work had iden-
tified increased provision of information to clinicians
as a strategy to enhance uptake, we were only able to
provide the clinician flier for 45% of eligible cases.
This was usually because the clinician was not avail-
able on the ward, illustrating a weakness in this strat-
egy. Although we used typical exclusion criteria for
home-based rehabilitation programs (e.g. balance def-
icits, cerebral or lower limb palsies, musculoskeletal
impairment or cardiac conditions that would prevent
independent exercise training), the large number of
excluded patients suggests that these criteria may
limit participation in home-based PR. Interviews with
patients who declined home-based PR in Phase I may
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have been informative, but ethics approval was not
granted to interview these patients who had elected
not to take part.

Conclusions

A home-based PR program commenced early after
AECOPD achieved improvements in clinical out-
comes and high completion rates, however program
uptake remains challenging. Given the period of hos-
pitalisation is a difficult time to engage patients in
rehabilitation, it may be necessary to find new ways
to deliver information about PR, as well as providing
a suite of rehabilitation options to meet the needs of
patients may be necessary. Future studies might focus
on new interventions suitable for complex patients
with multi-morbidity after exacerbations of COPD.
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