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Background: Pulmonary rehabilitation (PR) is an effective treatment for patients with chronic obstructive pulmonary disease
(COPD). However, referral, uptake, and adherence remain low.

Objective: To determine effectiveness of interventions to increase patient referral, uptake, and adherence to PR programs for patients
with COPD.

Methods: Randomized controlled trials (RCTs), non-randomized controlled trials, pre-post studies, and uncontrolled studies were
sought from 7 databases and 3 clinical trial registries, to end August 2021. Full articles/conference abstracts were included if
a coordinated set of activities was targeted to healthcare professionals (HCPs) caring for COPD patients, adults with COPD or their
carers, to increase referral, uptake or adherence to any type of PR program. Two review authors independently screened titles, abstracts
and full texts, extracted data and critically appraised studies using standard risk of bias tools.

Results: From 11,272 records, 30 studies (23 full-text; 7 abstracts) met inclusion criteria: study interventions and designs were varied
and generally low quality, targeting patients (n=13), HCPs (n=14) or both (n=3 studies). A CCT of patient held evidence score cards
increased referral by 7.3% compared to 1.3% for usual care (p-0.03). A cluster RCT involving COPD nurse home visits with
individualized care plans increased uptake to 31% compared to 10% in usual care (p=0.002). For people with anxiety or depression,
one RCT of cognitive behavioral therapy alongside PR increased adherence (mean sessions 14.0 (sd 1.7) compared to 12.4 (sd 2.6)).
Conclusion: Although a small number of studies, the weight of evidence suggested that interventions incorporating partnership
working between patients and HCPs appeared to increase referral, uptake, and adherence with greater effectiveness than those
targeting single populations. Increasing knowledge and empowering HCPs and patients may be important strategies. Concerns
about study design and risk of bias suggest clear need for well-designed trials of interventions to report full pathway outcomes.

Keywords: pulmonary rehabilitation, chronic obstructive pulmonary disease, intervention, referral, uptake, adherence

Introduction
COPD is an increasingly prevalent chronic respiratory disease that presents major public health challenges worldwide.'
Globally; over 300 million people have a COPD diagnosis* and in 2017; COPD accounted for almost 3.2 million deaths
worldwide' making it the third leading non-communicable disease cause of mortality." COPD is a debilitating disease
that worsens over time; with symptoms of dyspnoa; chronic cough and fatigue associated with reduced exercise
capacity.””’ Acute exacerbations of COPD drive disease progression which subsequently increases healthcare utilization
and societal costs worldwide.”

Other than the treatment and prevention of exacerbations, therapy during stable COPD is aimed at reducing
progression, managing symptoms, and relieving overall disease burden. Patients with more severe breathlessness (usually
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Medical Research Council (MRC) Grade 3 / modified (m)MRC 2 or worse) or worsening dyspnoa and functional
limitations are eligible for pulmonary rehabilitation (PR).>10

Pulmonary rehabilitation (PR) is a structured multidisciplinary program for patients with chronic respiratory impair-
ment that is individually tailored and designed to optimize physical performance and autonomy. Programs comprise
individualized exercise programs and supportive education;'' aiming to improve exercise capacity and health-related
quality of life of people living with chronic respiratory disease. Behaviour change plays a key role in facilitating the
improvement and maintenance of health-enhancing behaviours; including increased levels of physical activity.”'?

PR programs are commonly delivered to groups of patients in community or hospital settings; although other models of
delivery; including home-based programs; are also available. Evidence that supports home-based PR (often delivered by
telerchabilitation platforms) as an alternative; yet effective; PR approach for COPD patients is an emerging field.'?

Randomized controlled trials (RCTs) show that PR is effective in improving exercise capacity, breathlessness,
functional independence, and psychological well-being.'* '® It also reduces hospital admissions. However the effect
appears to be related to program comprehensiveness, which is often variable.'*!” In order to access and enroll in PR,
patients are initially referred by a healthcare professional (HCP), although in some circumstances, the patient may self-
refer. Following referral is PR assessment and then program commencement. Adequate attendance of PR programs is
essential in order to gain clinical and psychosocial benefits.

Despite proven effectiveness; referral to PR remains poor worldwide; regardless of availability.'® 2! Uptake (atten-
dance of the pre-assessment or full program) and adherence is also poor. In the England and Wales audit; it was reported
that of the 68,000 COPD patients referred; 47,020 (69%) attended pre-assessment; following which; 10% to 14.8% of
patients did not then enroll in PR.?'? Hayton et al? reported that 71% of patients attended at least 63% of the planned
eight sessions and an audit in New Zealand showed that 46% to 75% of attendees attended all 16 planned PR sessions."®

Patients report several factors that contribute to poor uptake, including lack of perceived benefit, too difficult to
complete, fear of breathlessness and exercise.”* 2’ Additional factors include the negative influence of the referring

262830 and transport difficulties, including poor access and high cost of travel.*>" Factors associated with

practitioner
lower attendance include advancing age; being female; being from a minority ethnic group; being a current smoker;
having greater breathlessness; living alone; experiencing financial hardship; distance from venue; long term oxygen use;
having anxiety and depression; and having a reduced baseline health-related quality of life,'®*27-28:32735

Interventions designed to address each stage; to increase referral; uptake and completion are emerging. This review
therefore aimed to determine the effectiveness of interventions that target healthcare workers; people living with COPD
or their family; friends or caregivers which increase patient referral; uptake; and adherence to all types of PR
programs for patients with COPD. This is the first systematic review that examined interventions which are likely to

impact all three PR points and encompass the whole PR pathway.

Methods

The protocol for this review was published within the Cochrane Airways Group.>°

Study Design

Systematic review of the literature to determine the effectiveness of interventions that target healthcare workers; people
living with COPD or their family; friends or caregivers which increase patient referral; uptake; and adherence to PR
programs for patients with COPD.

Search Strategy

We searched for randomized controlled trials in the Cochrane Airways Trials Register; which is maintained by the Information
Specialist for the Group. We conducted additional searches of the following databases; using appropriate search terms to
identify both randomized and non-randomized studies: Cochrane Central Register of Controlled Trials through the Cochrane
Register of Studies Online (CENTRAL); MEDLINE Ovid; Embase Ovid; CINAHL EBSCO (Cumulative Index to Nursing
and Allied Health Literature); PEDro (Physiotherapy Evidence Database) (See Appendix 1 for search strategies). We searched

all databases from their inception to 31 August 2021 with no restriction on language of publication and sought both full-text
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articles and abstracts. We searched for ongoing studies from: UK Clinical Trials Gateway (ukctg.nihr.ac.uk); US National
Institutes of Health Ongoing Trials Register ClinicalTrials.gov (www.clinicaltrials.gov/); World Health Organization

International Clinical Trials Registry Platform (ICTRP; apps.who.int/trialsearch/); these authors were contacted for relevant

unpublished data. Reference lists of relevant systematic reviews were also searched.

Inclusion Criteria

We anticipated a limited number of trials, therefore a broad range of study designs were included:
randomized controlled trials (RCT; individual or cluster-level); non-randomized controlled trials and observational
studies with concurrent comparator; pre-post studies and uncontrolled studies. We included studies in which the
population was either: 1) Healthcare practitioners (of any age) who care for patients with either stable or acute
COPD; in all healthcare settings; 2) adult participants (at least 18 years of age) with a primary diagnosis of COPD;
with or without spirometric confirmation; had any stage of COPD; with either stable disease or post-acute
exacerbation; and who may have had singular or multiple co-morbidities; or 3) partners; caregivers; family; or
friends (of any age) of the COPD patient; who might influence referral; uptake; or adherence to pulmonary
rehabilitation. We excluded studies in which the focus of the study was on participants receiving PR with the
following primary diagnoses: asthma; bronchiectasis; lung cancer; interstitial lung disease (ILD) or congestive
cardiac failure.

Interventions were eligible if they described a co-ordinated set of activities implemented in order to increase
referral to; uptake of, or adherence to any type of PR program. Eligible comparators were: usual care; any
concurrent control group that was not receiving an intervention. Outcomes were referral to pulmonary rehabilita-
tion program (as measured by referral sent or received); uptake, ie, attendance of pre-pulmonary rehabilitation
program assessment or one or more sessions of a pulmonary rehabilitation program; or adherence to pulmonary
rehabilitation program (as specified by study reports; but usually proportion of sessions attended). We excluded
interventions that were designed to target other programs; such as maintenance pulmonary rehabilitation programs.

Study Selection

Two review authors (of JW; KJ; LG and RJ) independently screened the titles and abstracts. Full-text study reports were
retrieved of all potentially eligible studies; and two review authors independently screened them for inclusion; recording
the reasons for exclusion of ineligible studies. Disagreement was resolved through discussion between the four
reviewers; and author PA if necessary. We identified and excluded duplicates and collated multiple reports of the same
study; so that each study was the unit of interest.

Data Extraction and Analysis

Two review authors independently extracted the following data from included studies using standard data extraction
forms in Covidence:*’ study design; demographics and characteristics of participants; sample size; setting duration;
content and target of the intervention; description of any comparator; and relevant outcome measures. We compared
results; resolved disagreements by consensus; and spot-checked study characteristics for accuracy against the study

report.

Assessment of Risk of Bias

Two review authors independently assessed risk of bias for each study using the criteria outlined in the Cochrane
Handbook for Systematic Reviews of Interventions®® for RCTs and quasi-RCTs. We assessed the risk of bias for non-
randomized trials and other observational studies using the ROBINS-I tool.** We resolved any disagreements by
discussion.

Missing Data
We contacted investigators or study sponsors to verify key study characteristics and obtain missing numerical outcome
data where needed.
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Presentation of Results

The considerable heterogeneity of the populations; interventions and study designs meant that there was insufficient
homogeneity to enable meta-analysis to be undertaken for any of the outcome measures; so data are reported narratively
with tables following SWiM guidance.*® We have given primacy to the randomized controlled trials; which have a lower
risk of bias than the non-randomized controlled trials and observational studies. Subgroup analyses were not undertaken.

Results

Study Selection

From the initial 11,272 records; 200 full-text articles were retrieved; and thirty studies were included (Figure 1); of which 23

41-63

were reported in full-text articles; seven abstracts.®*’° There were an additional four ongoing studies identified.”" "

Characteristics of Included Studies
Study Design and Setting
The 30 included studies (Table 1 for summary and Table S1 for details) were published between 2007 and 2021 and had

several different study designs; including: two cluster RCTs;*"%? four RCTs;*"33:%%3 one quasi-randomized controlled

trial;>* two controlled clinical trials (CCTs).*’-> Sixteen studies had a pre-post design,*? #0:4875257.38.64.66-69 4}yre0 were

uncontrolled feasibility studies,**%**> and two were uncontrolled studies.”®"°

Thirteen studies were conducted in the UK;*>#3:46:48:49.52.55.56.59.63-65.70 iy i Australia;*’361:626068 five in
Denmark;>*>1>*57:5 four in the United States*'****”-*” and one each in Canada®® and China.*°

The included studies reported on data from 3641 individuals; quality improvement activities drew data from 48,343

. : . . . 41,43,46-48,51-54 4,66 . .
patient records. Eighteen studies were conducted in secondary care settings;*'-#3:4648:31754.56.57.60.63.64.66-69 1 () iy yrimary

42,44,45,49,50,55,58,61,62,70

care/general practice, one in a community setting,’® and one involving both primary and integrated

care settings.®

Interventions and Outcomes

In fourteen studies the interventions were targeted at patients;*!-#3:46:47:33753.59-64.66

42,44,45,49-51,56-58,67-70

in thirteen they were targeted at

health care professionals, and in three at both patients and HCPs.**3%% Patient-focused

11,267 records
identified through
database searching

5 additional records
found through
other sources

6,668 records
removed after
duplicates

6,673 records
screened

6,473 records
excluded

172 full text

206 full text
articles assessed

S articles excluded
for eligibility

23 full text studies
7 abstracts

4 ongoing studies

Figure | PRISMA.
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Table | Characteristics of Included Studies

Author; Study Design Population/Setting Intervention Control PR Pathway
Setting and
Referral | Uptake | Adherence
Country
Zwar 2012°%' | Cluster RCT 44 General Practices in Australia Partnership model of care Usual care X
N= 451 diagnosed COPD patients Home visits: COPD trained nurse; COPD guidelines provided to
working with GP and other HCPS; GPs practices.
implement evidence based
individualized care plan agreed with
patients
Zwar 2016°? | Cluster RCT 36 General Practices in Australia Evidence-based disease management | 8 hrs case finding/ X
N= 254 newly diagnosed COPD patients | plan implemented by nurse/GP spirometry training/
teams including: interpretation for practice
practice staff education; computerized nurses with computer-based
electronic care planning templates PLUS toolkit + copy of COPD-
same case-finding/diagnosis training as national guidelines.
control
Aboumatar | RCT Out-patient department in 2 hospitals in Peer support + self-management Self-management support X
2021* USA. N=292 diagnosed COPD patients support from respiratory care from respiratory care
practitioner practitioner Written
Peer support via I:] and 8 group educational guide + I-hour
conversations + self-management support | session and phone support
as control
Barker RCT Secondary care; UK n=196 COPD Patient co-designed education video | Usual care X X
2020 patients with AECOPD as an adjunct to usual care COPD discharge bundle
including standardized verbal
information about PR +
information leaflet.
Pumar RCT Secondary care; Australia CBT to treat anxiety and depression | Control
2019% N=65 undertaking PR with diagnosed for patients attending PR 8 weeks PR + booklet on
COPD (75%); ILD; asthma; bronchiectasis | 2 x face to face |hr CBT + 4%x45 min COPD
telephone sessions. 8 weeks of PR + 4 x sham telephone calls
booklet
(Continued)
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Table | (Continued).

Author; Study Design Population/Setting Intervention Control PR Pathway
Setting and
Referral | Uptake | Adherence
Country
Yao 2020%° RCT Secondary Care; China Peer support to attend PR Usual care X
N=128 COPD patients Patients supported to attend education PR including breathing
attending PR lectures; community activities. Peer exercises and 5-10 mins
support by telephone/Wechat; undertook | walking/jogging
PR with patients during hospitalization. PR
as described in control
Ringbaek Quasi-randomize Secondary Care outpatients Tablet with instruction and training Usual group PR X
2016°* d trial Demark (electronic diary given to patients for
N=115 COPD patients attending PR home and PR use) - in addition to group
PR
Roberts CCT N=20 General Practices; England Patient held COPD scorecard with 6 | Usual Care including a self- X
2015 N=1350 Patients with COPD quality indicators; to discuss at COPD management plan; rescue pack
review. Helpline for queries. distribution and instruction
part of a regional QI
intervention.
Harris CCT Secondary Care Australia Patient held manual summarizing Usual care Simple; single X X
2009 N=249 patients with moderate to severe | evidence about COPD and suggested sheet pamphlet containing
COPD questions to ask doctor information about COPD
Deprez Pre-Post Primary care; USA Adoption of evidence-based and best | No control X
2009* N=18 primary care practices: patients practice clinical guidelines
with COPD Expert support/meetings to practices; to
review GOLD guidelines; plan evaluation
with optional telephone; email; additional
visit support
Wardini Intervention study | Secondary care; Canada Moderate to | individualized virtual game system 5 x per week inpatient PR X
2013% with historic severe COPD admitted to 3—4 week PR | Wii workout 3 times x week in addition
control program. N=32 (intervention); n=unclear | to standard 5 x inpatient PR.
controls
Graves Intervention study | Secondary Care; England Pre-PR group opt-in face to face Usual care X X
2010% with historic N=400 Patients referred to PR session: 90 minutes; 8—12 weeks after No pre-PR session
control referral; attend mandatory session with
physio and psychologist to discuss fears;
expectations and PR content.
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Ulrik 2010°® | Intervention study | N=124 GPs; Denmark Education program for GP staff based | No control
with historic Diagnosed COPD on the GOLD guidelines designed by
control Survey |: Before n=1716 a group of Danish pulmonologists and GPs
Survey 2: After N=1342 with a special interest in COPD. Individual;
local; and regional meetings.
Tottenborg | Retrospective Secondary care; Denmark Initiation of national No control
2013% cohort study COPD Patients at any hospital outpatient | multidisciplinary quality
clinic improvement program in 2008 with
Year | (2008) n=12,111 implementation of evidence-based
Year 2 (2009) n=14,153 treatment and care.
Year 3 (2010) n=15,164
Year 4 (2011) n=15,264
Foster QI study N=8 General Practices; UK Range of practice-based strategies to | No control
2016% N=9 GPs n=13 practice nurses increase referrals to PR
N=126 patients eligible for PR In-house training run by PR service (30
mins).
Screen prompts at COPD review. Practice
protocol re: referrer role and when to
refer
Memory aids-logo on coasters/mugs
Pop up alerts for eligible patients
McCarron QI study Secondary care; UK Patient information (both written and | No control X
2019%2 Random selection of patients referred to | audio-visual (AV)) and education of
PR who attended; attended and dropped | physicians on the importance of PR and
out; did not attend. how to make a referral
Pre n= 28l; post n= 323
Hopkinson Service evaluation | Secondary care; UK COPD discharge bundle Historic control
2012 with historic Patients discharged from hospital Patient education and telephone support
control respiratory ward following acute post discharge
exacerbation Staff Education/support: Directions to
Post-intervention: n=94 notify respiratory nurse specialist;
Pre-intervention n=22 implement discharge bundle* and prize
draw incentive.
(Continued)
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Table | (Continued).

Author; Study Design Population/Setting Intervention Control PR Pathway
Setting and
Referral | Uptake | Adherence
Country
Lange Pre-post General Practice; Denmark Educational program to GPs and staff, | No control X
2007°° Year |: n=2549 mod/severe COPD and attendance of national COPD forum
patients from n=184 GPs to improve implementation of
Year 2: n=2394 mod/severe COPD COPD guidelines
patients from n=156 GPs
Lange Pre-post Hospital outpatients; Denmark Staff educational program on COPD No control X
2009 Patients attending COPD consultation guidelines
Year | n=941 COPD patients
Year 2 n=927 COPD patients
Angus Uncontrolled N=16 General Practices; 45-minute consultation using computer No Control X
2012% feasibility study UK guided software based on NICE COPD
N=293 patients on the COPD register; guidelines and including PR prompts.
n=18 nurses
White Uncontrolled Community PR; England Lay Health Workers support (LHW) | No control X
2019%° feasibility study N=66 COPD patients newly referred to | for COPD patients referred to PR
PR appointment LHW with previous experience of PR: 3
days of training; 3 phone sessions; 8
mentor meetings
Sewell Uncontrolled Secondary Care, England COPD discharge bundle delivered by No control X
2017% service evaluation | N=1170 COPD patients with suspected specialist respiratory nurses (REDS) to
AECOPD inpatients pre-discharge- 5 quality
outcomes plus SM manual and Breathe
Easy patient group contacts.
Hull 2014*° Longitudinal audit | N=36 GP practices in London. Locally-adapted COPD care package | Local and national X

Spirometry confirmed COPD patients.
Year | population: n 259,071

COPD year | (n): 2798

COPD year 2 (n): 3176

COPD year 3 (n): 3391

based on National COPD guidelines
+ financial incentives. Included regular
patient review and care planning;
structured templates; respiratory
consultant support and education at MDT
meetings; network co-ordinators focused

on non-attenders.

comparators
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Angus Uncontrolled N=741| patients on COPD registers from | Computer clinical support decision No control
20197° service evaluation | 54 general practices in the UK. aids incorporating GOLD 2018 guidance
Abstract to support patient reviews.
only
Cox 2019 Pilot study - single | Secondary care; Australia Video patient testimonials about PR | No control
Abstract arm N=29 patients with stable COPD or ILD
only attending outpatients
Cornwallis Prospective Primary /integrated care; UK COPD | Virtual Clinic to recommend No control
2017% cohort study diagnosis and/or FEV| >/=50% predicted | guideline-based interventions to
Abstract and/or on high dose inhaled optimize COPD care for primary care
only corticosteroids. Primary care (n=94) or practices and integrated respiratory
integrated respiratory care service (n=67) | service.
Avent Prospective Secondary Care; UK Inpatient physiotherapy-led exercise class | Usual Care
2015% cohort study N=50 Patients admitted with AECOPD; twice weekly during hospital admission
Abstract controls NR with AECOPD.
only
Nuguru Quality Outpatient Education on guidelines No control
2019¢ improvement - Pre | Secondary care; USA
Abstract and post no 6 physicians and | registered nurse in
only control outpatient clinic. Review of 60 charts
Tong 2017°® | Single centered Respiratory Ward; Secondary Care; | Implementation of COPD pathway No control
Abstract retrospective audit | Australia based on COPD guidelines. One-
only N=70 Patients admitted for AECOPD page check list
(n=33 pre/37 post)
Wexler Pre-post Secondary Care; USA Quality improvement initiative: flyers | No control
2019%° COPD (Gold B and above) | admission near workstations; educational
Abstract for AECOPD in a year conferences; faculty reinforcement
only N=36/39 pre/post-intervention

Abbreviations: *RCT, randomized controlled trial; CCT, controlled clinical trial; QI, quality improvement; FEV, forced expiratory volume in | second; COPD, chronic obstructive pulmonary disease; AECOPD, acute exacerbation of
COPD; ILD, interstitial lung disease; HCPs, health care professional; UK, United Kingdom; USA, United States of America; PR, pulmonary rehabilitation; GOLD, international disease classification; CBT, cognitive behavior therapy; GP,

general practice; MDT, multidisciplinary team; NICE, National Institute for Health and Care Excellence.
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interventions addressed elements of the whole of the PR pathway albeit largely in individual parts; whereas HCP-focused
interventions were orientated toward referral only. Only one study examined all three components of the PR path-

46,5259 and referral

way (referral; uptake and adherence).®® Four studies focused on two elements: uptake and adherence
and adherence.®* One study described their focus as on referral but measured uptake as an outcome measure*’ rather than
referral rates, and one study®” reported PR attendance; but the mechanism was by primary care teams recommending

referral. The remaining 23 targeted individual elements of the pathway,*!' #3-:48-51:53-58.60.61.65-70

Interventions targeted at patients to increase uptake of the offer of PR included a pre-discharge exercise session;**

® video testimonials;®® video about PR.®®> Interventions which aimed to encourage

pre-PR group opt-in session;*
adherence to PR included a manual with evidence about COPD and question prompts for HCPs;*’ tablet with training
diary to support PR;** cognitive behavioral therapy for people with depressive symptoms alongside the PR program>>
and a virtual game system.* Three studies included interventions that adopted peer support for patients.*'>**° One of
these highlighted the desire to include family members; but no description was offered.’® Two studies included
interventions that encouraged the patient to prompt healthcare professionals toward making a referral.*’>

Of the interventions targeted at staff and health care processes aimed to increase referral to PR; most were multi-
component and several were described as quality improvement initiatives,**##4349752:57:65.67.69 Interventions included

educational components,**0->1:98:6267:89 computer guided consultations;**’® computer COPD templates;** prompts
(electronic and paper);** checklists;®”*® COPD discharge bundle**->® and national targets.”’
Two studies did not report useful outcome data on referral; uptake or adherence®”*° so were not considered further in the

results.

Risk of Bias Among Included Studies

For three (50%) of the RCTs risk of bias was low in four or more of the six domains (Figure 2). All five RCTs reported
the method of randomization satisfactorily; although two of the RCTs did not report concealment of allocation before
entry to the study*'®?
allocation before consenting to take part.>* Due to the nature of the intervention; blinding of participants and rehabilita-

and it was not clear in the quasi-RCT whether participants in the PR groups were aware of the

tion personnel is usually not possible; so this is a likely source of bias in the four trials that were unable to blind this
aspect.>*!"% Two of the trials were able to provide some blinding for participants and personnel; in one study by
comparing two active interventions*' and in the quasi-RCT by delivering the intervention to all participants attending

41,54,61-63 although

alternate PR courses.>® Blinding of outcome assessment was adequately performed by five of the trials
not reported in one study.>® Four trials (67%) adequately reported outcome data*'->*%>%* however all of the trials reported
conducting intention to treat analysis. All five RCTs were pre-registered on a trials registry and reported the outcomes
outlined in their methods sections; so risk of selective reporting was low;*"3*-*1"%3 although the quasi-RCT was unclear.>*

Fifteen non-randomized full-text studies were assessed using the ROBINS-I tool (Figure 3).

Risk of bias
pi | b2 | b3 | pa | bs | be | D7 | overal
moumaar22i @ @ © O ©® ©® @ @
Baker220 | @ @® O © O © O
frmeze | @ ® © © © © O
S
2
k20| @ @ © © © © O
w2 | ® O O © © © ©
w2 | @ ©® O © © © ©
D1: Random sequence generation (selection bias) Judgement
D2: Allocation concealment (selection bias) .
D3: Blinding of participants and personnel (performance bias): All outcomes . High
D4: Blinding of outcome assessment (selection bias): All outcomes 2) Unclear
D5: Incomplete outcome data (attrition bias): All outcomes
D6: Selective reporting (reporting bias) . Low

D7: Other bias Not applicable

Figure 2 Risk of bias assessment: randomized studies.
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Risk of bias domains
p3 | pba | bs | bpe |

o]
-
9}
N
o]
~N

Angus 2012

Wardini 2013

Deprez 2009

Foster 2016

Graves 2010

Harris 2009

Hopkinson 2012

Hull 2014

Lange 2007

Lange2009

McCarron 2019

Roberts 2015

Sewell 2017

Tottenborg 2013

000060000000000
0000000000000060
000600000600 0000
000000000000 068

0006000000600008
000000000000000

§000®0®®®0.00000

Ulrik 2010
Judgement

D1: Bias due to confounding. -
D2: Bias due to selection of participants. @ critical
D3: Bias in classification of interventions. . Serious
D4: Bias due to deviations from intended interventions.
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Figure 3 Risk of bias assessment: non-randomized studies.

Two CCTs were assessed as having moderate™ and serious®’ risk of bias due to confounding. Of the remaining

44,45,50-52,57,58

thirteen pre-post and non-randomized studies; seven were assessed as being at critical risk of bias and four

as serious,*4348:49

Domains most commonly assessed as critical or serious were: bias due to confounding; bias due to selection of
participants; bias due to missing data and bias in the measurement of outcomes. The main omitted data for patients
related to previous PR attendance; and for HCPs there were frequent omissions of number; gender; job role and post
registration respiratory education. None of the non-randomized trials or observational studies had pre-registered the study
or published a protocol therefore there was no information to assess selective reporting as a bias.

Seven of the non-randomized studies were only reported in abstract form and had insufficient information to

adequately assess risk of bias.

Effect of Interventions on Referral to Pulmonary Rehabilitation

Twenty studies assessed interventions that sought to increase referral to PR;**4443:47-31.555863770 thirteen targeted
HCPs*244:43:4951.56758.6770 4 two targeted both HCPs and patients.*®*> One study did not report referral rates as an
outcome.*’

In an RCT of 196 patients admitted to hospital with an AECOPD;®* the intervention group received a video
demonstration of PR on a tablet device in addition to usual care (COPD discharge bundles plus verbal and written
information on PR). There was no statistical difference in referral rates between the intervention (71%) and control (69%)
groups p= 0.75.

One controlled clinical trial sought to empower patients from primary care by increasing their COPD knowledge with
patient-held score cards.’” Patients were encouraged to share this material at their respiratory healthcare consultations

and to ask for evidence-based guideline recommended care by way of prompting HCPs. There was an increase in rates of
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referral to PR from baseline to 3 months; of 7.4% (adjusted for clustering); which was higher than the change in the
control arm at 3 months (1.3%) (p, 0.03).

Of the uncontrolled pre-post studies; three reported significant increases in referral rates. Staff educational interven-
tions in Denmark increased PR referral in primary care from 17% pre-intervention to 20% post-intervention (p<0.01)>
and in secondary care from 56% to 63% (p=0.006);"" the relatively modest increases being in the context of constraints in
PR provision. A US primary care quality improvement intervention involving practice learning sessions increased
referral to PR from 7% to 12% post intervention (p=0.048).** Additionally; a national quality improvement activity in
Denmark monitored and implemented evidence-based care with hospital level performance indicators increasing the offer
of a referral to PR from 55% to 91% over a three year period (RR 2.78; 95% CI 2.65; 2.90).””

None of the remaining studjes*>4%+48:49-56.58.64.66-70

reported the statistical significance of comparisons with historical
controls; although some reported large differences. A pre-post evaluation of a multi-component intervention in UK
primary care consisting of care plans; feedback to practice on quality indicators and multi-disciplinary team meetings
with respiratory specialists increased referral to PR from 45% to 70%.% A primary care intervention consisting of
practice staff education and computer screen prompts increased referral rate from 10% to 49%,* and a primary care
consultation using COPD consultation software reported a 12% increase in referrals.”® Most interventions in secondary
care focused on increasing HCP education and awareness of PR; use of checklists and discharge bundles; reporting
increases in referral rates ranging from 5%-54%. Secondary care interventions with the largest reported increases in
referral rates included a COPD discharge bundle and staff education*® implementation of a COPD pathway based on
national guidelines®® and a quality improvement initiative including flyers in clinical areas; educational conferences and
faculty reinforcement.®” Caution is advised in interpreting the pre-post studies because none had concurrent control

groups; therefore they were at high risk of bias.

Effect of Interventions on Uptake/Attendance of Pulmonary Rehabilitation
Seven studies provided data on the effect of interventions on attendance of the initial assessment and/or the first session
of a PR program.41’46’47’52’61763 Two studies*’** were also designed to increase referral rates (see previous section).

1,62 41
Two were cluster RCTs;6 6 63

two individually-randomized RCTs; one CCT comparing different geographical
areas’’ and two were studies with historical controls.*®>? Of the randomized studies; three found no difference in
uptake.**>%% These interventions were a peer support intervention for primary and secondary care patients;*' a patient-
targeted video demonstration of PR in secondary care®® and primary care COPD education with computerized care
planning templates.®? One cluster RCT involving 451 participants®' reported over 20% greater uptake of PR as a result of
HCPs visiting patients at home and providing a personalized care plan (31.1% v 9.6%; odds ratio (OR) 5.16 (95% CI;
2.40 to 11.10); P=0.002).

The CCT*’ (249 participants) of patient-held COPD manuals reported an attendance rate of 30% in the intervention
arm compared with 6.9% in the usual care arm; which was statistically significant (p=0.05) in the socioeconomically
deprived stratum.

Studies with historical control data reported contrasting results. Implementing a pre-PR session did not result in
significant increases in rates of attendance of PR compared with pre-intervention (207/400 (51.8%) vs 106/200 (53%)).*¢
A study which implemented education for HCP and improved audio-visual material for patients reported increases in
patient attendance of PR from 58% pre-intervention to 73% and 82%; at one; and two years’ post intervention (p=

0.0001).>2

Effect of Interventions on Adherence to Pulmonary Rehabilitation

There were seven studies that sought to improve participant adherence to PR. Whilst four studies were continuations of

interventions that sought to increase referral/attendance;*®*%>%* three additional studies directly targeted the direct

engagement of PR participants.*>3*-** Two were RCTs;>**** one a quasi-randomized trial;>* three studies with historical
control data*®>** and one compared to “regular PR”.**> Of the four studies that undertook significance testing; two found
no difference.>*%
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An RCT of CBT for people with anxiety or depression to improve attendance and participation was reported to be
more effective than usual care in enhancing PR adherence; with a mean (SD) of 14 (1.7) out of a possible 16 sessions
attended in the intervention group and 12.4 (2.6) in the control group (mean difference 1.59 (95% CI 0.11 to 3.07;
p=0.03)).® However; a number of aspects which were not clearly reported made methodological assessment challen-
ging; including reasons behind imbalances in group size (intervention 41; control 24); where 1:1 randomization was
expected in the paper.

An RCT of an educational video for patients® reported no difference between intervention and control arms
(completion rates 15/33 (45.5%) compared with 23/40 (57.5%); p=0.305).

A quasi-randomized controlled trial of an electronic diary to support PR adherence reported slightly greater effect
than control.™* Adherence was higher in the intervention arm (91.3% vs 82.6%; p=0.14) although not statistically
significant; however; methodological quality was rated as unclear in four of the seven domains of the RoB tool.

One of the intervention studies with historic controls reported greater adherence to PR following attendance of a pre-
PR session (87.9% vs 76.4%; p< 0.05).*® However; the use of historic controls weakens conclusions. Similarly adding an
individualized video fitness game to a PR program reported a 78% adherence rate (measured by participants attending
50% of sessions)* although only 64% mean session attendance in the intervention arm compared with 88% in the
control arm.

A quality improvement study; of an intervention including education for HCPs and improved written and audio-visual
material for patients reported lower adherence rates following the intervention; with 125/163 (77%) completing PR prior
to the intervention; and 45/101 (57.5%) 1 year-post and 108/165 (65%) 2-years post-intervention.>>

Ongoing Studies

Four ongoing studies were identified.”’ ’* A study in India pending recruitment aims to conduct a randomized parallel
group trial recruiting 110 patients with COPD admitted to hospital with an AECOPD. Admission and discharge COPD
bundles will be used to assess overall care; in comparison to usual hospital care with compliance with PR as a secondary
outcome.”!

The RESTORE study; is a mixed methods feasibility study of the design and implementation of a toolkit to increase
referral and uptake of PR in primary care among patients with COPD.”? The third study; is an RCT that combines cardiac
and pulmonary rehabilitation. Whilst its primary aim is to assess effectiveness; it included text support messages (five
times per week) to enhance adherence and attendance compared to usual care.”

The fourth study is the TANDEM study; pending publication; an RCT that sought to deliver a multilevel intervention
to 430 patients with COPD and mild/moderate anxiety and/or depression. The intervention includes
individualized cognitive behavioral approach (CBA) sessions delivered by trained facilitators before PR commencement;
with on-going telephone support; compared with usual PR referral processes. PR attendance and completion are named
study outcomes.”*

Discussion

Referral to Pulmonary Rehabilitation

We identified one RCT; one CCT and seventeen uncontrolled or historically controlled studies reporting the effects of
interventions to increase referral to pulmonary rehabilitation; of which one CCT of patient empowerment using patient
held score cards®® demonstrated a significant improvement in referral to pulmonary rehabilitation and most of the
uncontrolled/historically controlled studies reported increases in referral after the implementation of an intervention; but
with high risk of bias. Quality improvement initiatives in primary care including staff learning activities; computer
templates for COPD care; feedback on quality indicators and multidisciplinary team meetings were promising interven-
tions within multi-component initiatives assessed by pre-post study methods.
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Uptake of Pulmonary Rehabilitation

We identified four RCTs; one CCT and two non-randomized studies with historical controls (2646 participants) of
interventions to improve uptake of pulmonary rehabilitation; of which one cluster RCT of primary care HCPs visiting
patients at home and providing a personalized care plan found a significant increase in uptake of pulmonary
rehabilitation.®! A pre-post study of targeting both HCPs with education and patients with improved written and audio-
visual material suggested increased pulmonary rehabilitation uptake.’”

Adherence to Pulmonary Rehabilitation

We identified two RCTs; one quasi-RCT and four studies with historical/no controls. One RCT>® found improved
adherence in a group of patients with anxiety or depression who were offered cognitive behavioral therapy alongside the
pulmonary rehabilitation program. An opt-in group session prior to pulmonary rehabilitation run by a physiotherapist and
clinical psychologist increased adherence; albeit in a pre-post study design. None of the studies were assessed as having
low risk of bias.

Timing of Pulmonary Rehabilitation Programs

Whilst they were not considered eligible for this review; three additional small trials (n=134 participants in total) were
identified which explored the effect of timing of the PR program in relation to an AECOPD.”>’” The studies
hypothesized that commencing PR in hospital or soon after discharge might increase uptake. One RCT compared
early PR (within 4 weeks of discharge following AECOPD) with delayed PR (at 11 weeks post discharge); however;
the trial failed to recruit sufficiently and it was concluded that recruitment to PR and retention due to an early PR
program was problematic.”® Another RCT of 36 participants randomized to either early PR (commencing within 2 weeks
of AECOPD in hospital) or late PR (at 6-months) demonstrated similar commencement rates (78.9% and 76.5%
respectively).”” The third study was a three arm RCT comparing PR commencement during hospital admission; 4
weeks and 8 weeks post discharge;”’ where participants randomized to the early PR program were more likely to
commence PR compared to those allocated to PR at 8 weeks (OR for 8 weeks vs in-hospital 0.25 (95% CI 0.1 to 0.9;
p=0.048)). Completion rates for the programs commencing at hospital admission; 4 weeks and 8 weeks were 60%; 40%
and 46% respectively.

Quality of the Evidence
We have conducted a rigorous systematic review of the evidence according to predefined guidelines specified in the
Cochrane Handbook.

Due to most of the studies being at high risk of bias; the overall quality of evidence was assessed as low at best. Of
the 30 included studies only six were randomized controlled trials; of which one reported no relevant outcome measures
and one was a quasi-RCT. Whilst all the RCTs provided sufficient data about randomization, two did not provide
sufficient data to determine whether allocation was concealed and reporting of blinding of study participants and study
personnel was inconsistent. One RCT was at high risk of incomplete outcome data and in one it was unclear.

Our decision to include non-randomized studies enabled us to evaluate the effectiveness of multi-component quality
improvement initiatives that were assessed using routine data. The quality of reporting of these observational studies was
variable. Seven studies were only reported in abstract format. The studies reported in full text had high risk of bias due to
confounding; selection bias; missing data and measurement of outcomes.

The review also highlighted that despite PR being undertaken worldwide; including small provision in Aftrica and the
Middle East (Desveaux et al 2015, Cox et al 2017); there is very little published investigation on interventions that seek
to increase referral; uptake and/or adherence to PR in countries outside of the UK and Australia with thirteen and six
included studies respectively.

Due to the nature of many of the studies being observational and using routinely collected data; many did not report
participant characteristics; 19 (63.3%) studies reported gender and 20 (66.7%) reported age. Whilst there may be
inequalities in referral to; uptake of; and adherence to PR by ethnic group or by educational level or socio-economic
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status, the reporting of the participant characteristics were poor for these factors with only one study (3.3%) reporting
ethnicity and three (10%) reporting socio-economic status or educational achievement. Co-morbidity burden or risk
factors were rarely described (23.3%); lung function was reported in 40% and GOLD stage in 20%. Smoking status or
history was reported by 56.7% of studies and previous attendance of PR by only 4 (13.3%) studies. These are major gaps;
given that many of these factors could impact referral; uptake or adherence to PR. Where health care professionals were
targeted; no studies adequately described where there were any selection or eligibility criteria for their participation.

The identified studies evaluated a range of different techniques to increase referral; uptake; and adherence to PR.
However; most assessed only one stage of the pathway and only one RCT®? assessed the impact of the intervention on all
three relevant outcomes. Many interventions were multi-component with multiple target agents; which makes it difficult
to identify effective techniques. In many cases; the description of the interventions was not clear; which would make
replication difficult. No studies reported the behavioral change techniques using a taxonomy; such as that offered by
Michie et al.”®

Outcomes were also unclear and inconsistent. Some studies reported referrals made; whereas others reported referrals
received by the PR service and one study reported offer of a referral. Barker et al®® reports attendance of 50% of PR
sessions (8/16); intervention mean 6/16 (37.5%) vs 10/16 (62.5%) for control. Pumar et al’* reports session attendance
rates > 61.3% and Wardini et al** reports PR adherence where > 50% of sessions have been attended. The remaining
studies do not offer a definition for adherence. A standardized definition for adherence; perhaps based on percentage of
available sessions attended; would aid comparison and interpretation of future studies.

Consistency with Previous Reviews

Previously published systematic reviews also concluded there was insufficient evidence upon which to draw recommen-
dations on effective interventions to increase referral; uptake and adherence.”®* The first published systematic review on
PR adherence conducted in 2017 undertaken by Jones et al;*” reported only one study; a quasi-RCT. The review by Early

etal”®

assessed interventions to increase referral and uptake. This also included non-randomized studies and included 13
primary studies; none of which included randomization. Our review demonstrates there has been an expansion of
research into referral to PR; uptake and patient engagement. In terms of referral an additional ten studies were identified
compared to the’® systematic review. For uptake; this was reported as the main outcome in seven studies here; offering
four additional studies’® including three additional RCTs. Finally, of the seven studies that reported adherence outcomes

in this review, only one was included in the 2017 review.*

Conclusion
We have conducted a rigorous systematic review of the evidence according to predefined guidelines specified in the
Cochrane Handbook.

A small number of studies reported increases in PR referral; uptake and adherence from interventions that target these
outcomes. However; concerns about study design and risk of bias impact conclusions about overall effectiveness and
recommendations. Collaborative working; increasing knowledge and empowering HCPs and patients may be important
strategies. There is a clear need for further well-designed trials of interventions to increase referral; uptake and adherence
to PR and to report outcomes across the full pathway. Interventions need to be developed to promote greater PR uptake
and adherence in patient populations least likely to attend. Trials which evaluate the effects of individual strategies would
facilitate an understanding of which strategies are most effective.

Acknowledgments
This systematic review formed part of Watson’s PhD thesis which examined improving referral from primary care to PR for
patients with COPD.®' It was also presented at the Primary Care Respiratory Society (PCRS) conference in England in 2022.%>

Disclosure
Dr Jane S Watson reports personal fees from Astra-Zeneca; outside the submitted work. Professor Rachel E Jordan
reports personal fees from Boehringer Ingelheim; outside the submitted work. Professor Peymane Adab reports Research

International Journal of Chronic Obstructive Pulmonary Disease 2023:18 hetps: 1651
Dove


https://www.dovepress.com
https://www.dovepress.com

Watson et al Dove

grants from NIHR (NIHR132630; 16/137/95; 17/128/04; 17/92/39; 17/42/42; NIHR129593; NIHR135211;
NIHR131396); MRC; Yong Ning Pharmaceuticals Ltd Co.; COLT Foundation; Chair of NIHR Public Health Research
Funding Committee; Deputy Director of NIHR School for Public Health Research; Member of Wellcome Trust Early
Career Advisory Group in Population and Public Health; Output assessor for Panel A; subpanel 2 (Public Health; Health

Services and Primary Care) in 2021 Research Excellence Framework; Member of Obesity Health Alliance Independent

Obesity Strategy Working Group; 2019-2021. The authors report no other conflicts of interest in this work.

References

1

oo

13.
14.

15.

20.

21.

22.

23.

24.

25.

. Roth GA, Abate D, Abate KH, et al. Global; regional; and national age-sex-specific mortality for 282 causes of death in 195 countries and

territories; 1980-2017: a systematic analysis for the Global Burden of Disease Study 2017. Lancet. 2018;392(10159):1736-1788.

. James SL, Abate D, Abate KH, et al. Global; regional; and national incidence; prevalence; and years lived with disability for 354 diseases and

injuries for 195 countries and territories; 1990-2017: a systematic analysis for the Global Burden of Disease Study 2017. Lancet. 2018;392
(10159):1789-1858.

. Vos T, Lim SS, Abbafati C, et al. Global burden of 369 diseases and injuries in 204 countries and territories; 1990-2019: a systematic analysis for

the Global Burden of Disease Study 2019. Lancet. 2020;396(10258):1204—-1222.

. Adeloye D, Song P, Zhu Y, Campbell H, Sheikh A, Rudan I. Global; regional; and national prevalence of; and risk factors for; chronic obstructive

pulmonary disease (COPD) in 2019: a systematic review and modelling analysis. Lancet Respir Med. 2022;10(5):447-458. doi:10.1016/S2213-
2600(21)00511-7

. Butcher SJ, Chura RL, Walkner MJ, Pikaluk BJ, Farthing JP, Marciniuk DD. Associations between isokinetic muscle strength; high- level

functional performance; and physiological parameters in patients with chronic obstructive pulmonary disease. Int J COPD. 2012;7:537-542.
doi:10.2147/COPD.S34170

. Halpin DMG, Tashkin DP. Defining disease modification in chronic obstructive pulmonary disease. J Chron Obstruct Pulmon Dis. 2009;6

(3):211-225. doi:10.1080/15412550902918402

. Houchen L, Steiner MC, Singh SJ. How sustainable is strength training in chronic obstructive pulmonary disease? Physiotherapy. 2009;95(1):1-7.

doi:10.1016/j.physi0.2008.09.004

. Gutiérrez Villegas C, Paz-Zulueta M, Herrero-Montes M, Paras-Bravo P, Madrazo Pérez M. Cost analysis of chronic obstructive pulmonary disease

(COPD): a systematic review. Health Econ Rev. 2021;11(1). doi:10.1186/s13561-021-00329-9

. Rochester CL, Vogiatzis I, Holland AE, et al. An Official American Thoracic Society/European Respiratory Society Policy Statement: enhancing

implementation; use; and delivery of pulmonary rehabilitation. Am J Respir Crit Care Med. 2015;192(11):1373-1386. doi:10.1164/rccm.201510-
1966ST

. Global Initiative for Chronic Obstructive Lung Disease. Global Strategy for the diagnosis; management and prevention of chronic obstructive

pulmonary disease; 2020. Available from: https://goldcopd.org/wp-content/uploads/2019/11/GOLD-2020-REPORT-ver1.0wms.pdf. Accessed July
14, 2023.

. Bolton C. Quality standards for pulmonary rehabilitation in adults; 2014. Available from: https://www.brit-thoracic.org.uk/quality-improvement

/quality-standards/pulmonary-rehabilitation/. Accessed March 27, 2023.

. Spruit MA, Pitta F, Garvey C, et al. Differences in content and organisational aspects of pulmonary rehabilitation programmes. Eur Respir J.

2014;43(5):1326. doi:10.1183/09031936.00145613

Cox NS, Dal Corso S, Hansen H, et al. Telerehabilitation for chronic respiratory disease. Cochrane Database Syst Rev. 2021;1:CD013040.
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. doi:10.1002/14651858.CD005305.pub4

McCarthy B, Casey D, Devane D, Murphy K, Murphy E, Lacasse Y. Pulmonary rehabilitation for chronic obstructive pulmonary disease. Cochrane
Database Syst Rev. 2015;2:CD003793.

. Ryrso CK, Godtfredsen NS, Kofod LM, et al. Lower mortality after early supervised pulmonary rehabilitation following COPD-exacerbations:

a systematic review and meta-analysis. BMC Pulm Med. 2018;18(1):154. doi:10.1186/512890-018-0718-1

. Moore E, Palmer T, Newson R, Majeed A, Quint JK, Soljak MA. Pulmonary rehabilitation as a mechanism to reduce hospitalizations for acute

exacerbations of COPD: a systematic review and meta-analysis. Chest. 2016;150(4):837-859. doi:10.1016/j.chest.2016.05.038

. McNaughton A, Weatherall M, Williams G, Delacey D, George C, Beasley R. An audit of pulmonary rehabilitation program. Clinical Audit.

2016;8:7-12. doi:10.2147/CA.S111924

. Camp PG, Hernandez P, Bourbeau J, et al. Pulmonary rehabilitation in Canada: a report from the Canadian Thoracic Society COPD clinical

assembly. Can Respir J. 2015;22(3):147-152. doi:10.1155/2015/369851

Wadell K, Janaudis Ferreira T, Arne M, Lisspers K, Stillberg B, Emtner M. Hospital- based pulmonary rehabilitation in patients with COPD in
Sweden—a national survey. Respir Med. 2013;107(8):1195-1200. doi:10.1016/j.rmed.2013.04.019

Steiner M, Lowe D, Searle L, et al. Pulmonary rehabilitation: steps to breathe better. National Chronic Obstructive Pulmonary Disease (COPD)
audit programme: clinical audit of pulmonary rehabilitation services in England and Wales 2015. National clinical audit report. London: RCP; 2016.
Steiner M, Lowe D, Holzhauer-Barrie J, et al. Pulmonary Rehabilitation: An Exercise in Improvement. London: National Chronic Obstructive
Pulmonary Disease (COPD) Audit Programme: Clinical and organisational audits of pulmonary rehabilitation services in England and Wales 2017;
RCP; 2018.

Hayton C, Clark A, Olive S, et al. Barriers to pulmonary rehabilitation: characteristics that predict patient attendance and adherence. Respir Med.
2013;107(3):401-407. doi:10.1016/j.rmed.2012.11.016

Keating A, Lee A, Holland AE. What prevents people with chronic obstructive pulmonary disease from attending pulmonary rehabilitation?
A systematic review. Chron Respir Dis. 2011;8:89-99. doi:10.1177/1479972310393756

Cooke M, Thackray S. Differences between community professional and patient perceptions of chronic obstructive pulmonary disease treatment
outcomes: a qualitative study. J Clin Nurs. 2012;21(11-12):1524-1533. doi:10.1111/j.1365-2702.2012.04094.x

1652 "= International Journal of Chronic Obstructive Pulmonary Disease 2023:18

Dove!


https://doi.org/10.1016/S2213-2600(21)00511-7
https://doi.org/10.1016/S2213-2600(21)00511-7
https://doi.org/10.2147/COPD.S34170
https://doi.org/10.1080/15412550902918402
https://doi.org/10.1016/j.physio.2008.09.004
https://doi.org/10.1186/s13561-021-00329-9
https://doi.org/10.1164/rccm.201510-1966ST
https://doi.org/10.1164/rccm.201510-1966ST
https://goldcopd.org/wp-content/uploads/2019/11/GOLD-2020-REPORT-ver1.0wms.pdf
https://www.brit-thoracic.org.uk/quality-improvement/quality-standards/pulmonary-rehabilitation/
https://www.brit-thoracic.org.uk/quality-improvement/quality-standards/pulmonary-rehabilitation/
https://doi.org/10.1183/09031936.00145613
https://doi.org/10.1002/14651858.CD005305.pub4
https://doi.org/10.1186/s12890-018-0718-1
https://doi.org/10.1016/j.chest.2016.05.038
https://doi.org/10.2147/CA.S111924
https://doi.org/10.1155/2015/369851
https://doi.org/10.1016/j.rmed.2013.04.019
https://doi.org/10.1016/j.rmed.2012.11.016
https://doi.org/10.1177/1479972310393756
https://doi.org/10.1111/j.1365-2702.2012.04094.x
https://www.dovepress.com
https://www.dovepress.com

Dove Watson et al

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38

39.
40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

S1.

52.

53.

54.

55.

56.

57.

58.

Lewis A, Bruton A, Donovan-Hall M. Uncertainty prior to pulmonary rehabilitation in primary care: a phenomenological qualitative study in
patients with chronic obstructive pulmonary disease. Chron Respir Dis. 2014;11(3):173-180. doi:10.1177/1479972314539981

Cox NS, Oliveira CC, Lahham A, Holland AE. Pulmonary rehabilitation referral and participation are commonly influenced by environment;
knowledge; and beliefs about consequences: a systematic review using the theoretical domains framework. J Physiother. 2017;63(2):84-93.
doi:10.1016/j.jphys.2017.02.002

Moore L, Hogg L, White P. Acceptability and feasibility of pulmonary rehabilitation for COPD: a community qualitative study. Prim Care Respir J.
2012;21(4):419-424. doi:10.4104/pcrj.2012.00086

Harrison L, Robertson N, Apps L, Steiner M, Morgan M, Singh S. “We are not worthy” - why do patients decline pulmonary rehabilitation
following an acute exacerbation of chronic obstructive pulmonary disease? Am J Respir Crit Care Med. 2015;A58(189):1.

Arnold E, Bruton A, Ellis-Hill C. Adherence to pulmonary rehabilitation: a qualitative study. Respir Med. 2006;100(10):1716—1723. doi:10.1016/j.
rmed.2006.02.007

Keating A, Lee AL, Holland AE. Lack of perceived benefit and inadequate transport influence uptake and completion of pulmonary rehabilitation in
people with chronic obstructive pulmonary disease: a qualitative study. J Physiother. 2011;57(3):183—-190. doi:10.1016/S1836-9553(11)70040-6
Cassidy S, Turnbull S, Gardani M, Kirkwood K. Attendance at pulmonary rehabilitation classes. Chron Respir Dis. 2014;11(2):95-102.
doi:10.1177/1479972314527469

Boutou AK, Tanner RJ, Lord VM, et al. An evaluation of factors associated with completion and benefit from pulmonary rehabilitation in COPD.
BMJ Open Respir Res. 2016;1(1):1.

Sabit R, Griffiths TL, Watkins AJ, et al. Predictors of poor attendance at an outpatient pulmonary rehabilitation programme. Respir Med. 2008;102
(6):819-824. doi:10.1016/j.rmed.2008.01.019

Fischer MJ, Scharloo M, Abbink JJ, et al. Drop-out and attendance in pulmonary rehabilitation: the role of clinical and psychosocial variables.
Respir Med. 2009;103(10):1564—1571. doi:10.1016/j.rmed.2008.11.020

Young J, Jordan R, Adab P, Enocson A, Jolly K. Interventions to promote referral; uptake and adherence to pulmonary rehabilitation for people
with chronic obstructive pulmonary disease (COPD). Cochrane Database Syst Rev. 2017;2017:1.

Innovation VH. Covidence systematic review software. Melbourne; Australia; 2021. Available from: www.covidence.org. Accessed March 27, 2023.

. Higgins J, Thomas J, Chandler Cumpston M, Li T, Page M, Welch J. Cochrane Handbook for Systematic Reviews of Interventions. 2nd ed. Oxford:

The Cochrane Collaboration & John Wiley & Sons Ltd; 2019.

Sterne JA, Hernan MA, Reeves BC, et al. ROBINS-I: a tool for assessing risk of bias in non-randomised studies of interventions. BMJ. 2016;355:1.
Campbell M, McKenzie JE, Sowden A, et al. Synthesis without meta-analysis (SWiM) in systematic reviews: reporting guideline. BMJ. 2020;368.
doi:10.1136/bm;j.16890

Aboumatar H, Nagibuddin M, Saunders J, et al. Comparing a self-management program with and without peer support to improve quality of life for
patients with COPD. Baltimore, MD; 2021. Available from: https://www.pcori.org/research-results/2016/comparing-self-management-program-and
-without-peer-support-improve-quality. Accessed March 27, 2023.

Angus RM, Thompson EB, Davies L, et al. Feasibility and impact of a computer-guided consultation on guideline-based management of COPD in
general practice. Prim Care Respir J. 2012;21(4):425-430. doi:10.4104/pcrj.2012.00088

Wardini R, Dajczman E, Yang N, et al. Using a virtual game system to innovate pulmonary rehabilitation: safety; adherence and enjoyment in
severe chronic obstructive pulmonary disease. Can Respir J. 2013;20(5):357-361. doi:10.1155/2013/563861

Deprez A, Millard P, Baggott LA, Mellett J, Ling Loo J, Kinner D. Improving quality of care for patients with chronic obstructive pulmonary
disease. Popul Health Manag. 2009;12:6. doi:10.1089/pop.2008.0043

Foster F, Piggott R, Riley L, Beech R. Working with primary care clinicians and patients to introduce strategies for increasing referrals for
pulmonary rehabilitation. Prim Health Care Res Dev. 2016;17(3):226-237. doi:10.1017/S1463423615000286

Graves J, Sandrey V, Graves T, Smith DL. Effectiveness of a group opt-in session on uptake and graduation rates for pulmonary rehabilitation.
Chron Respir Dis. 2010;7(3):159-164. doi:10.1177/1479972310379537

Harris M, Smith BJ, Veale AJ, Esterman A, Frith PA, Selim P. Providing reviews of evidence to COPD patients: controlled prospective 12-month
trial. Chron Respir Dis. 2009;6(3):165-173. doi:10.1177/1479972309106577

Hopkinson NS, Englebretsen C, Cooley N, et al. Designing and implementing a COPD discharge care bundle. Thorax. 2012;67(1):90-92.
doi:10.1136/thoraxjnl-2011-200233

Hull S, Mathur R, Lloyd-Owen S, Round T, Robson J. Improving outcomes for people with COPD by developing networks of general practices:
evaluation of a quality improvement project in east London. NPJ Prim Care Respir Med. 2014;24(1). doi:10.1038/npjpcrm.2014.82

Lange P, Rasmussen FV, Borgeskov H, et al. The quality of COPD care in general practice in Denmark: the KVASIMODO Study. Prim Care Respir
J. 2007;16(3):174-181. doi:10.3132/pcrj.2007.00030

Lange P, Andersen KK, Munch E, et al. Quality of COPD care in hospital outpatient clinics in Denmark: the KOLIBRI study. Respir Med.
2009;103(11):1657-1662. doi:10.1016/j.rmed.2009.05.010

McCarron EP, Bailey M, Leonard B, McManus TE. Improving the uptake: barriers and facilitators to pulmonary rehabilitation. Clin Respir J.
2019;13(10):624-629. doi:10.1111/crj.13068

Pumar MI, Roll M, Fung P, et al. Cognitive behavioural therapy (CBT) for patients with chronic lung disease and psychological comorbidities
undergoing pulmonary rehabilitation. J Thorac Dis. 2019;11(S17):S2238-S2253. doi:10.21037/jtd.2019.10.23

Ringbaek TJ, Lavesen M, Lange P. Tablet computers to support outpatient pulmonary rehabilitation in patients with COPD. Eur Clin Respir J.
2016;3:31016. doi:10.3402/ecrj.v3.31016

Roberts CM, Gungor G, Parker M, Craig J, Mountford J. Impact of a patient-specific co-designed COPD care scorecard on COPD care quality: a
quasi-experimental study. NPJ Prim Care Respir Med. 2015;25(1). doi:10.1038/npjpcrm.2015.17

Sewell L, Schreder S, Steiner M, Singh S. A strategy to implement a chronic obstructive pulmonary disease discharge care bundle on a large scale.
Future Healthc J. 2017;4:198-201. doi:10.7861/futurchosp.4-3-198

Tottenborg SS, Thomsen RW, Nielsen H, Johnsen SP, Frausing Hansen E, Lange P. Improving quality of care among COPD outpatients in Denmark
2008-2011. Clin Respir J. 2013;7(4):319-327. doi:10.1111/ctj.12009

Ulrik C, Hansen E, Jensen M, et al. Management of COPD in general practice in Denmark — participating in an educational program substantially
improves adherence to guideline. /nt J COPD. 2010;5:73-79. doi:10.2147/COPD.S9102

International Journal of Chronic Obstructive Pulmonary Disease 2023:18 hetps: 1653

Dove:


https://doi.org/10.1177/1479972314539981
https://doi.org/10.1016/j.jphys.2017.02.002
https://doi.org/10.4104/pcrj.2012.00086
https://doi.org/10.1016/j.rmed.2006.02.007
https://doi.org/10.1016/j.rmed.2006.02.007
https://doi.org/10.1016/S1836-9553(11)70040-6
https://doi.org/10.1177/1479972314527469
https://doi.org/10.1016/j.rmed.2008.01.019
https://doi.org/10.1016/j.rmed.2008.11.020
http://www.covidence.org
https://doi.org/10.1136/bmj.l6890
https://www.pcori.org/research-results/2016/comparing-self-management-program-and-without-peer-support-improve-quality
https://www.pcori.org/research-results/2016/comparing-self-management-program-and-without-peer-support-improve-quality
https://doi.org/10.4104/pcrj.2012.00088
https://doi.org/10.1155/2013/563861
https://doi.org/10.1089/pop.2008.0043
https://doi.org/10.1017/S1463423615000286
https://doi.org/10.1177/1479972310379537
https://doi.org/10.1177/1479972309106577
https://doi.org/10.1136/thoraxjnl-2011-200233
https://doi.org/10.1038/npjpcrm.2014.82
https://doi.org/10.3132/pcrj.2007.00030
https://doi.org/10.1016/j.rmed.2009.05.010
https://doi.org/10.1111/crj.13068
https://doi.org/10.21037/jtd.2019.10.23
https://doi.org/10.3402/ecrj.v3.31016
https://doi.org/10.1038/npjpcrm.2015.17
https://doi.org/10.7861/futurehosp.4-3-198
https://doi.org/10.1111/crj.12009
https://doi.org/10.2147/COPD.S9102
https://www.dovepress.com
https://www.dovepress.com

Watson et al Dove

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.
82.

White P, Gilworth G, Lewin S, et al. Improving uptake and completion of pulmonary rehabilitation in COPD with lay health workers: feasibility of
a clinical trial. Int J COPD. 2019;14:631-643. doi:10.2147/COPD.S188731

Yao X, Zhang F, Xu H, Li L, Qin L, Tao M. Application of peer support models in respiratory rehabilitation of patients with chronic obstructive
pulmonary disease. Int J Clin Exp Med. 2020;13(2):502—509.

Zwar NA, Hermiz O, Comino E, et al. Care of patients with a diagnosis of chronic obstructive pulmonary disease: a cluster randomised controlled
trial. Med J Aust. 2012;197(7):394-398. doi:10.5694/mjal12.10813

Zwar NA, Bunker JM, Reddel HK, et al. Early intervention for chronic obstructive pulmonary disease by practice nurse and GP teams: a cluster
randomized trial. Fam Pract. 2016;33(6):663—670. doi:10.1093/fampra/cmw077

Barker RE, Jones SE, Banya W, et al. The effects of a video intervention on posthospitalization pulmonary rehabilitation uptake. Am J Respir Crit
Care Med. 2020;201(12):1517-1524. doi:10.1164/rccm.201909-18780C

Avent TC, Edgar RG, Owen C, Swindells KH, Gompertz S, Colclough RC. Do structured exercise classes for inpatients with COPD increase
community pulmonary rehabilitation (PR) referral and completion rates? In: British Thoracic Society Winter Meeting; 2015; London: Thorax.
Cornwallis J, Purlackee S, Ahmed A, Hassan R, Ng-Man-Kwong G. Virtual clinics for chronic lung disease; comparison and learning from patient
groups in primary care and integrated respiratory care services. In: BTS Wiinter Meeting; 2017; London: Thorax.

Cox N, Jackson V, Kein C, et al. Video testimonials may facilitate understanding of and referral to pulmonary rehabilitation in people with chronic
respiratory disease. In: American Thoracic Society 2019 International Conference; 2019; USA: America Thoracic Society.

Nuguru S, Madhavan A, Kosnar D, Carney K. Improving adherence to COPD guidelines improves pulmonary rehab referral: a single center study.
In: International Conference of the American Thoracic Society; 2019; USA.

Tong K, Roberts M, Sandoz J, Wheatley J, Cho J-G. Improving inpatient management of COPD exacerbations using a COPD pathway. In:
Respirology; Annual Scientific Meeting of the New Zealand Branch of the Thoracic Society of Australia and New Zealand; 2017; Australia.
Wexler T, Salat H, Aggarwal R, et al. Quality improvement project to improve pulmonary rehabilitation referrals in a major inner-city hospital.
Chest. 2019;156(4):A904. doi:10.1016/j.chest.2019.08.849

Angus RM, Davies L, McKnight E, et al. Non pharma management of COPD in primary care: guideline implementation a continuing challenge.
American Thoracic Society; 2019. Available from: https://www.atsjournals.org/doi/pdf/10.1164/ajrccm-conference.2019.199.1 MeetingAbstracts.
A3338. Accessed March 27, 2023.

Acharya D. How a new approach can improve quality of care among COPD patients. WHO trial registry; 2019. Available from: http://www.who.
int/trialsearch/Trial2.aspx?TrialID=CTR1/2019/07/0202542019. Accessed March 27, 2023.

Early F, Wilson P, Deaton C, et al. Developing an intervention to increase REferral and uptake to pulmonary REhabilitation in primary care in
patients with chronic obstructive pulmonary disease (the RESTORE study): mixed methods study protocol. BMJ Open. 2019;9(1):e024806.
doi:10.1136/bmjopen-2018-024806

Redfern J, Hyun K, Singleton A, et al. ITM support for patients with chronic respiratory and cardiovascular diseases: a protocol for a randomised
controlled trial. BMJ Open. 2019;9(3):¢023863. doi:10.1136/bmjopen-2018-023863

Sohanpal R, Pinnock H, Steed L, et al. Tailored; psychological intervention for anxiety or depression in people with chronic obstructive pulmonary
disease (COPD); TANDEM (Tailored intervention for ANxiety and DEpression Management in COPD): protocol for a randomised controlled trial.
Trials. 2020;21(1). doi:10.1186/s13063-019-3800-y

Puhan MA, Spaar A, Frey M, et al. Early versus late pulmonary rehabilitation in chronic obstructive pulmonary disease patients with acute
exacerbations: a randomized trial. Respiration. 2012;83(6):499-506. doi:10.1159/000329884

Revitt O, Sewell L, Singh S. Early versus delayed pulmonary rehabilitation: a randomized controlled trial - can we do it? Chron Respir Dis.
2018;15(3):323-326. doi:10.1177/1479972318757469

Tang C, Southcott AM, Barker K, Pazsa F, Skinner EH, Blackstock FC. Commencement of pulmonary rehabilitation during hospital admission
increases rates of attendance among patients with chronic obstructive pulmonary disease (COPD): randomised controlled trial. Respirology.
2018;2018:23-s1.

Michie S, Richardson M, Johnston M, et al. The behavior change technique taxonomy (v1) of 93 hierarchically clustered techniques: building an
international consensus for the reporting of behavior change interventions. Ann Behav Med. 2013;46(1):81-95. doi:10.1007/s12160-013-9486-6
Early F, Wellwood I, Kuhn I, Deaton C, Fuld J. Interventions to increase referral and uptake to pulmonary rehabilitation in people with COPD:
a systematic review. Int J Chron Obstruct Pulmon Dis. 2018;13:3571-3586. doi:10.2147/COPD.S172239

Jones AW, Taylor A, Gowler H, O’Kelly N, Ghosh S, Bridle C. Systematic review of interventions to improve patient uptake and completion of
pulmonary rehabilitation in COPD. ERJ Open Res. 2017;3(1):00089-2016. doi:10.1183/23120541.00089-2016

Watson JS. Improving Referral from Primary Care to Pulmonary Rehabilitation for Patients with COPD. University of Birmingham; 2021.
Watson J, Jordan R, Gardiner L, Adeb P, Jolly K. Interventions to promote referral, uptake and adherence to Pulmonary Rehabilitation for patients with
Chronic Obstructive Pulmonary Disease. Available from: https://www.pcrs-uk.org/conference-abstract-gallery/abstract/406. Accessed 26 July 2023

International Journal of Chronic Obstructive Pulmonary Disease Dove

Publish your work in this journal

The International Journal of COPD is an international, peer-reviewed journal of therapeutics and pharmacology focusing on concise rapid reporting
of clinical studies and reviews in COPD. Special focus is given to the pathophysiological processes underlying the disease, intervention programs,
patient focused education, and self management protocols. This journal is indexed on PubMed Central, MedLine and CAS. The manuscript
management system is completely online and includes a very quick and fair peer-review system, which is all easy to use. Visit http://www.
dovepress.com/testimonials.php to read real quotes from published authors.

Submit your manuscript here: https://www.dovepress.com/international-journal-of-chronic-obstructive-pulmonary-disease-journal

1654 iy in g Do International Journal of Chronic Obstructive Pulmonary Disease 2023:18


https://doi.org/10.2147/COPD.S188731
https://doi.org/10.5694/mja12.10813
https://doi.org/10.1093/fampra/cmw077
https://doi.org/10.1164/rccm.201909-1878OC
https://doi.org/10.1016/j.chest.2019.08.849
https://www.atsjournals.org/doi/pdf/10.1164/ajrccm-conference.2019.199.1_MeetingAbstracts.A3338
https://www.atsjournals.org/doi/pdf/10.1164/ajrccm-conference.2019.199.1_MeetingAbstracts.A3338
http://www.who.int/trialsearch/Trial2.aspx?TrialID=CTRI/2019/07/0202542019
http://www.who.int/trialsearch/Trial2.aspx?TrialID=CTRI/2019/07/0202542019
https://doi.org/10.1136/bmjopen-2018-024806
https://doi.org/10.1136/bmjopen-2018-023863
https://doi.org/10.1186/s13063-019-3800-y
https://doi.org/10.1159/000329884
https://doi.org/10.1177/1479972318757469
https://doi.org/10.1007/s12160-013-9486-6
https://doi.org/10.2147/COPD.S172239
https://doi.org/10.1183/23120541.00089-2016
https://www.pcrs-uk.org/conference-abstract-gallery/abstract/406
https://www.dovepress.com
http://www.dovepress.com/testimonials.php
http://www.dovepress.com/testimonials.php
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
https://www.dovepress.com
https://www.dovepress.com

	Introduction
	Methods
	Study Design
	Search Strategy
	Inclusion Criteria
	Study Selection
	Data Extraction and Analysis
	Assessment of Risk of Bias
	Missing Data
	Presentation of Results

	Results
	Study Selection
	Characteristics of Included Studies
	Study Design and Setting
	Interventions and Outcomes

	Risk of Bias Among Included Studies
	Effect of Interventions on Referral to Pulmonary Rehabilitation
	Effect of Interventions on Uptake/Attendance of Pulmonary Rehabilitation
	Effect of Interventions on Adherence to Pulmonary Rehabilitation
	Ongoing Studies

	Discussion
	Referral to Pulmonary Rehabilitation
	Uptake of Pulmonary Rehabilitation
	Adherence to Pulmonary Rehabilitation
	Timing of Pulmonary Rehabilitation Programs
	Quality of the Evidence
	Consistency with Previous Reviews

	Conclusion
	Acknowledgments
	Disclosure

