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ABSTRACT

Introduction Chronic respiratory diseases (CRDs) are
common and disabling conditions that can result in social
isolation and economic hardship for patients and their families.
Pulmonary rehabilitation (PR) improves functional exercise
capacity and health-related quality of life (HRQoL) but practical
barriers to attending centre-based sessions or the need for
infection control limits accessibility. Home-PR offers a potential
solution that may improve access. We aim to systematically
review the clinical effectiveness, completion rates and
components of Home-PR for people with CRDs compared with
Centre-PR or Usual care.

Methods and analysis We will search PubMed, CINAHL,
Cochrane, EMBASE, PeDRO and Psyclnfo from January 1990
to date using a PICOS search strategy (Population: adults with
CRDs; Intervention: Home-PR; Comparator: Centre-PR/Usual
care; Outcomes: functional exercise capacity and HRQoL,;
Setting: any setting). The strategy is to search for ‘Chronic
Respiratory Disease’ AND ‘Pulmonary Rehabilitation’ AND
‘Home-PR’, and identify relevant randomised controlled trials
and controlled clinical trials. Six reviewers working in pairs
will independently screen articles for eligibility and extract
data from those fulfilling the inclusion criteria. We will use the
Cochrane risk-of-bias tool and Grading of Recommendations
Assessment, Development and Evaluation (GRADE) approach
to rate the quality of evidence. We will perform meta-analysis
or narrative synthesis as appropriate to answer our three
research questions: (1) what is the effectiveness of Home-PR
compared with Centre-PR or Usual care? (2) what components
are used in effective Home-PR studies? and (3) what is the
completion rate of Home-PR compared with Centre-PR?
Ethics and dissemination Research ethics approval is not
required since the study will review only published data. The
findings will be disseminated through publication in a peer-
reviewed journal and presentation in conferences.
PROSPERO registration number CRD42020220137.

INTRODUCTION

Chronic respiratory diseases (CRDs) including
chronic obstructive pulmonary disease (COPD),
remodelled asthma, pulmonary impairment
after tuberculosis (PIAT), interstitial lung disease

Strengths and limitations of this study

» Asystematic review of the effectiveness, completion
rates and components of Home-pulmonary rehabil-
itation (Home-PR) for chronic respiratory diseases
(CRDs) is needed to inform patients and providers
especially when healthcare accessibility is restricted
by geography, demography or during pandemics.

» The review methods are in accordance with
Cochrane methodology and Preferred Reporting
ltems for Systematic Reviews and Meta-Analyses
publishing guidelines.

» Issues like heterogeneity, poor reporting of published
trials may affect confidence in results although we
expect to provide robust evidence supporting the
successful implementation of Home-PR services for
people with CRDs.

» The multi-disciplinary, multinational research team
will enable a nuanced interpretation of the findings.

(ILD), bronchiectasis and cystic fibrosis (CF),
among others, affect an estimated 545million
people globally." Around 4 million people die
prematurely from CRDs each year across the
world,2 and COPD, asthma, and tuberculosis
are among the top 30 conditions that cause high
rates of disability-adjusted life-years.” CRDs, in
particular COPD, are associated with breath-
lessness, fatigue and muscle dysfunction which
contribute to reduced physical activity levels
and functional exercise capacity. Independent
of the severity of airway obstruction, this func-
tional impairment is related to decreased health-
related quality-oflife (HRQoL), increased
adverse events and mortality.”®

Pulmonary rehabilitation (PR) is an essen-
tial component of CRD care’ that improves
functional exercise capacity, HRQoL and
reduces the burden of chronic respiratory
symptoms.®? It is defined as a comprehensive,
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multidisciplinary and multifaceted intervention based on
a thorough patient assessment, followed by individually
tailored therapies that are designed to improve the phys-
ical and psychological conditions of people with CRDs and
to support the long-term adherence to health-enhancing
behaviours.'"’ '' The components of PR include exercise
training, education, nutritional support, smoking cessa-
tion, lifestyle modification and self-management, among
others. PR is indicated for patients who continue to expe-
rience symptoms despite optimising pharmacological
treatment.'” "’

Despite proven effectiveness,’” '*'° PR is under-used.
The reasons for poor attendance and completion rates are
multifactorial and commonly identified barriers include:
low referral rate; inconvenient timing of the programmes
necessitating time off work; geographical distance to PR
centres which can be made worse in some countries by
poor transport infrastructure.'®*’ While pertinent even
in high-income countries® ™ many of these barriers are
exacerbated in low/middle-income countries (LMICs)
where there is a lack of structured PR facilities especially
in rural communities.** *®

Typically, PR is provided in hospital centres
(Centre-PR),” but globally different models are tailored
to the local context such as Community—PR,27 and
Home-PR with telephone-mentoring,” or telerehabilita-
tion programmes.” The ongoing COVID-19 pandemic
has added strain to PR services by increasing the popu-
lation for whom PR is indicated and adding barriers to
the delivery of the treatment due to cross-infection issues.
There is, therefore, an increased interest in Home-PR* as
a strategy to overcome these barriers. A Cochrane review
of 65 studies (3822 patients) has established the effec-
tiveness of standard Centre-PR programmes in COPD'*
with a subgroup analysis suggesting that PR delivered in a
hospital centre may have a greater treatment effect than
PR delivered in the community/home. Using the same
definitions, three reviews (Wuytack et al,31 Chen and Xiao-
XiaoYang™ and Neves et a®) included studies comparing
PR delivered in different settings and both concluded that
Home/Community-PR could be as effective as Centre-PR
for people with COPD. Combining home and commu-
nity services, however, overlooks the distinction between a
community-based group supervised in person by a health-
care professional and a programme delivered to an indi-
vidual in their own home. These reviews are also limited
by disease (COPD only), although there is evidence that
PR is of benefit in bronchiectasis'' and ILD.* Taito et al
in a scoping review also included people recovering from
COVID-19.”

A recently published Cochrane review assessed the
effectiveness and safety of telerehabilitation for people
with CRDs when compared with Centre-PR or no reha-
bilitation®® and concluded that primary or mainte-
nance PR telerehabilitation achieved similar outcomes
to Centre-PR. In this review, remote delivery of PR was
defined by the use of telecommunications technology
to deliver PR services to individuals or groups (either

physical or virtual) in any location, including in the
patient’s home or at a healthcare centre. In contrast, in
our review, the definition of Home-PR is that the sessions
are undertaken by an individual by themselves (though a
family member may be involved) and typically at home.
Apart from baseline and postPR assessments,” the
patient does not attend a centre (either a hospital centre
or a local ‘satellite’ centre) and is not supervised face-to-
face by a healthcare professional (though there may be
remote communication from a healthcare professional
for some or all of the session).

An additional distinction is that we defined Home-PR
as comprising both exercise and at least one non-exercise
component for a duration of not less than 4 weeks. This
contrasts with other reviews” *® ¥ that included exer-
cise training programmes (ie, without the non-exercise
component that is normally included in Centre-PR%).
These reviews did not seek to identify components with
greater impact on positive patient outcomes. We there-
fore aim to systematically review the literature to assess
the effectiveness, completion rates and components used
in effective Home-PR for people with CRDs.

OBJECTIVES

In people with CRDs, we will:

1. Assess the clinical effectiveness of Home-PR (see ta-
ble 1 for definition) compared with Centre-PR or
Usual care at improving health outcomes (ie, exercise
capacity (primary outcome), HRQoL (primary out-
come), dyspnoea, muscle fatigue, exacerbations and
hospitalisations for CRD).

2. Describe the components of Home-PR that are associ-
ated with successful interventions (eg, intensity of ex-
ercise, duration of the programme, education and/or
other non-exercise components, frequency of super-
vision, information/resources, involvement of family
members).

3. Compare the completion rate (defined as participat-
ing in at least 70% of PR sessions) of Home-PR with
Centre-PR.

METHODS AND ANALYSIS

We will follow Cochrane methodology,37 and use Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) guidelines38 to report our review findings. The
review is registered with PROSPERO, any changes to the
published record will be reported.

Search strategy

We will develop a search strategy, including disease-
specific search terms, and identify records through
searching the following databases: PubMed, CINAHL,
Cochrane, EMBASE, PeDRO and PsycInfo (online
supplemental appendix 1). The strategy will search for
‘Chronic Respiratory Disease” AND ‘Pulmonary Rehabil-
itation” AND ‘Home-PR’ from 1990, when global COPD

2

Uzzaman MN, et al. BMJ Open 2021;11:¢050362. doi:10.1136/bmjopen-2021-050362

1ybuAdoo
Aq pa1oa101d ‘ybinguip3 Jo AlsIaAluN Te TZ0Z ‘¢T 1990100 uo jwod fwg uadolway/:dny woly papeojumoq "TzZ0gz 1940190 ZT U0 Z29E£0S0-TZ0z-uadolwag/oeTT 0T St paysiignd 1say :uado NG


https://dx.doi.org/10.1136/bmjopen-2021-050362
https://dx.doi.org/10.1136/bmjopen-2021-050362
http://bmjopen.bmj.com/

BMJ Open: first published as 10.1136/bmjopen-2021-050362 on 12 October 2021. Downloaded from http://bmjopen.bmj.com/ on October 14, 2021 at University of Edinburgh. Protected by
copyright.

)
7
[
3]
3]
®©
c
[
o

o

'€ pue g suoisanb yoleasas Jomsue 01 s| DD JopIsuod pue
‘(dd-oWoH jo ajes uone|dwod (g) pue syuauodwod (g) ‘ssauanioaya (1) ‘al) suoisanb yoleasal 98y}
91 JO [[B JOMSUE 0} S| DY JopISU0D [|IM 9\ “dnoib [011U00 & 8ABY 10U Op 18U} SBIPNIS 9PN|OXd ||IM S\

*S8LIJUN0D BU} JO SBILIOU0DS JO [9A8] JO BAl0adsall sBulies 82.nosal ybiy Jo Mo

188} Aojuanu| yoeg ‘(IvLS) Aojuanu| Ajeixuy el -81els ‘(6-DHd) 6-8Jreuuoisand
yijeaH jualied ‘(SQVH) 8/eos uoissaidaq pue Aaixuy [edsoH :snieis [eolfojoyohsd <«
"9[eds Biog (©00)
aJleuuolIsaNd adom [ed1ullD ‘(DHIAW) [1oUN0D Yyoseasay [EDIPSIA PALIPOIA :|0JU0D WoldWAS <«
o SIUBUISSOSSE HJ-OWOH Ul POSN SSWIBWOS 8Je Jey S}sa)}
puEBlS-0}-}IS pue s1s8} dals apnjoul os|e [|IM ap “(LAST) 1s81 Buiiem ajnys asueinpus ‘(1 SI)
1891 Bupjlem aINYs [BlUSWSIOUI ‘(1 MINQ) 1581 Yem alnuiw-g :Anoedeod as1oioxa [euoilouny <
*(Qg-D3) uoisuswiIq dAI4 [0D0INT (DHD)
aJreuuonsany Alojesidsay oluoiy) (OYHS) aireuuonsany Alojesidsay sebioan) 1S oDHH <«
:PaJapISUOD 8q ||IM SJUBWINJIISUI PalEPI[BA

"Hd 10 sjusuodwod esjosexe ay} Buipnjoxe ing

wielsAs aseoylesy JuBAS|al 8U1 Ul 4D UM [eNpIAIpUl AQ PaAIeO8l 8IBD PIEPUR]S 8} SI—,8Je0 [ens(),
"Hd-8ua) Se palepIsuod

80 pINom aJ1us)) ali||81es pesiniedns e pusiie sjusied a1sym SeoIAIes Yieays(el “(dlwspued e jo
IX8)U0D BY} Ul paiipow oq Aew siyi eyl pasiubooal si 1 ybnoyy) peseq-dnolb Aj[ewlou ale suoisses
peseq-aiua) ‘Ajjioe) 8jowai Jo ‘Buies Anunwwod ‘leudsoy e ul 8q Ued enue), 8y] "uoisiaedns
s,[euoissajoid a1eoy}|esy 10841 JOpUN 8Je SUOISSSS 8y} Jey} S| UOLBIIO A8y 8Ul—,Hd-0/4usD,

‘Adessyiooewleyd jo uonesiwndo yum Buoje

SUOIJUBAJIBIUI Hd Pasiubooal Jay3o Jo Juawdojanap ||1ys Juswabeuew-jes ‘Woddns |eoibojoyoAsd
‘uoiessao Bupjows ‘Buiulel; uoieAlasuod ABleus ‘uoiyeonpa jusiied spnjoul Ajuowwod syusuodwod
9S1019X9-UON "S8l}epow 9s1019X8 J8y10 apn|oul Aew saouaisald pue s8ainosal [eoo| ybnoyy
‘S9s10JoXd BuIUOIIPUODaI pUB BOUB)SISaI ‘@oueINpPUS ‘Olqoae apnjoul A|[eoldA} suoisses asiolexg
‘(UoISS8S B} JO ||B JO SWOS 0} [euolssajoid aiedy}eay B Woly UoIFedlunwwod

ajowsal 8q Aew a1ay} ybnoyy) [euoissajoid aleoyyesy e AQq 80e}-0}-90€) pasiAIadns JouU S| pue (843usd
Bl||8¥es, [B00] B 10 813U90 [eHASOY B JSUHS) 843USD B pUS)e Jou S90p jusiied 8y} . ‘SjusISsasse
Hdd-1sod pue aujjeseq woly pedy "awoy je AjjeaidA} pue (paajoaul 8q Aew Jequisw Ajiwey e ybnoyy)
saAjeswWay} Ag [enpIAIpUl Ue AQ USXeHapUN 848 SUOISSSS aU} 1By} S| UOLIBIO A8y 8yl — H4-oWOH,

‘podal
9seo ‘sales ased ‘Apnis HoyoD

*aWO2}NO0 SE
Anoedeo es1019xa JO JusWaINSESW
Aue Jo TopyH Buipnioul JoN

*sdnoJb |043u00 ON

‘sowwelboid
paseq-aJjuad [edipawl
Ayunwwoo Jo [eydsoy [ew.oS

‘uonoulsal abenbue| oN

"(sLOD) slely pajjos3u0d
[eolul]o {(SL.OY) S[el} po||0Juod pasiwopuey

sbuipes Auy

RECIERISEN Y

*0}e ‘uoljesijeyndsoy ‘sajes UolegIaoeXd
‘a|dwexa Jo} ‘usping aIedyyesH

‘snje}s [eo1bojoyoAsd

'|043u09 woydwAs

‘[on8] AlAnoe [eaisAyd

“Buinll Ajrep jo semAnoY

*9W02IN0 dje|paLLIdUl
SJ9U10/UOIJEAIJOW JO JUSUSSISSY

'sajeJ uoe|dwoo ‘@aIAIas By} Jo axeldn
(S)ewooino [euonIppY

T

‘Ajoedeo asjoiexs [euoiouny <«

"(70DYH) 8411 40 Ajfenb pajejal-uiesH <«
sainseawl

9WO023IN0 BUIMO||0} U} JO SUO JBYYD JO 1SISUOD

AA AAAAA A

- 8Je0 [ensn), Buineoal
10 Hd-enua), Buiaieoas uorendod Jayyg

"SH)99M 7 UBY}

J9SS9| J0U UoljeInp B 10} Jusuodwod aSI0IaXd
-UoU 9UO 1sB9| Je pue 8sioJexa Y1oq sesudwod
yolym (4d) uoneyjiqeya. Areuow|nd-swoH

abenbue]

subisep Apnis
Bumes

SOWO0INO

uosuedwo)

uonusAIelU|

‘uolsuapadAy Aleuowind <«
Jaoued bun o
"JOBJISOE 90UBISIUOD o
'SYjuoW 9 J0} d|qe)s usaq
Sey uoipuod au} [jun (@INOD
-1sod Ajerelpaww ‘68) Ainful Jo
SUOI308Jul 91NJk WO} AIan0osY <«
*SuUOI}IPUOD AJojelidsal OlUOIYD paleluaIaIpUN JO 'suoljpuod Aioyesidsal *UOLIBIID
‘4D duo uey} aiow yum ajdoad 01 paisAldp Hd 9pnjoul Os[e [|Im 9\ “PaIpNIS 84 [[IM (Uolleyligeyal  -Uou SI UoIPUOd Jueulwopaid UoISN|OX® UE g Jou [|IM AlpIgIowo) «
Jun aJ1ed aAisusjul-}sod Buipnjoxa Ing) gIAOD-1sod a|gels ‘(4D) sisoiql oisAd (@T)) eseasip Bbun| 0} papinoid uoneyiqeysy <« 'sieah g1 < oby <«
leniisialul ‘siseosiyouoiq (1vI1d) sisoinasagni Jaye uswiiedw) Areuowind ‘ewyise pa|jepowal ‘uone|ndod ‘(sgyD) sesessip Aiojeadsai
‘(@d09) eseasip Aeuow|nd 8A130NJ3SO D1UCIYD SB Yyons sy Yim ajdoad 01 pataniiep Hd diielpaed pue uswom jueubald <« 2]uoJyo Jo sisoubelp Arewud yim synpy <« uojeindod
sa|nJ [euonesadQ BLI9)1IO UOoISN|OX3 uoisnjoul ‘uondiosaqg sS092ld
ABejesnss yoiess sy} 4o} 8|e} SODId | @I9eL

Uzzaman MN, et al. BMJ Open 2021;11:050362. doi:10.1136/bmjopen-2021-050362


http://bmjopen.bmj.com/

guidelines first recommended PR.* We will check refer-
ence lists and conduct forward citation on included
studies and on Cochrane reviews of PR.' 7 We will
not impose any language restriction, and will arrange
for translation to English to enable selection and data
extraction.

Selection process

We will select studies that compare Home-PR for people
with CRDs with Centre-PR and/or Usual care (see defi-
nitions and details of our PICOS (Population, Interven-
tion, Comparison, Outcomes, Setting) criteria in table 1).
Following training on 100 randomly selected records, six
reviewers working in pairs (MNU and TJ, JPE and FTM,
DA and PJ) will duplicate screen titles and abstracts
and identify potentially eligible studies. Disagreements
will be resolved by discussion with the review team (HP,
RAR, SML, GMMH, NSH and SCC) as necessary. After
retrieval of the full text of potentially eligible studies, the
six reviewers working in the same pairs will independently
screen the studies against the selection criteria. Disagree-
ments will be resolved by discussion within the team to
arbitrate and determine rules for operationalising the
inclusion/exclusion criteria. Anything that remains
unclear, will be clarified by contacting the authors; if
this fails, the study will be listed as ‘potentially relevant
study’. All processes will be reported in a PRISMA flow
diagram,™ and excluded full-text papers will be tabulated
with reasons for exclusion.

Outcome measurement

Our primary outcomes will be HRQoL and functional
exercise capacity. We are interested in preassessment and
postassessment or if an immediate post is not provided,
the nearest figure to that. See table 1 for details and
description of secondary outcomes.

Data management and extraction

We will develop a customised data extraction form based
on Cochrane Effective Practice and Organisation of Care
(EPOC) guidance."’ This form will be piloted by all the
researchers to standardised use and revised to endure
that it captures all relevant information including the
PICOS criteria, definitions used and outcome measure-
ments. Data extraction will be carried out by six reviewers
working in pairs (MNU, TJ, JPE, FTM, DA, PJ). General
information such as date of extraction, name of the
reviewer, article ftitle, trial eligibility including type of
study, participants, methods, number of participants
in each group, reference of trials, intervention group,
cointerventions, serious adverse events, description of
funding, ethical approval will be extracted from included
full-text papers. We will contact authors for any missing
data. If this is not possible and the missing data seem to
introduce serious bias, we will perform sensitivity anal-
ysis of the impact of including such studies in the overall
assessment of results.

Risk of bias assessment

Methodological quality of all included randomised
controlled trials (RCTs) will be assessed independently by
reviewers (MNU,TJ, JPE, FTM, DA, PJ working in pairs)
using the ‘Cochrane Risk of Bias’ tool.”” Discrepancies
will be resolved by discussion with the team. We will assess
the papers for selection, performance, detection, attri-
tion, reporting and other sources of bias, and assess the
overall risk of bias. We will record and tabulate a summary
of the assessment with the overall judgement. To assess
the risk of bias of clinical controlled trials, we will use the
‘Risk of Bias in Non-randomised Studies of Interventions’
tool.* We will include all studies in our primary analysis
but take into account the risk of bias of the studies when
considering the intervention effects. If there are suffi-
cient studies we may undertake sensitivity analyses omit-
ting studies at high risk of bias.

Heterogeneity and reporting bias

We will assess and investigate reasons for any heteroge-
neity using the I? statistic*” and create a funnel plot to test
for publication bias* unless we have fewer than 10 trials.

Data analysis

Objective 1

We plan to undertake meta-analysis for the primary
outcomes and some secondary outcomes (eg, HRQoL,
dyspnoea, muscle fatigue, exacerbations, hospitalisa-
tions), comparing Home-PR first with Usual care and
then with Centre-PR. Heterogeneous outcomes for which
a meta-analysis is inappropriate will be synthesised narra-
tively. For homogenous data from RCTs, we will perform
a pooled quantitative synthesis using an inverse variance
method and a random-effects model in the meta-analysis.
We will consider pooled mean differences if the same
outcome measurement tool is used in the included RCTs.
However, if (as expected) outcome measurement tool
varies among trials, we will consider standardised mean
differences (SMDs). Our hypothesis is that Home-PR is
non-inferior to Centre-PR, but a clinically meaningful
non-inferiority margin cannot be inferred using SMDs.
If sufficient studies use the same measure for functional
exercise capacity or health-related quality of life, we will
define the non-inferiority margin as the minimum clini-
cally important difference. We will use Review Manager
software (RevMan 2020, V.5.4.1) to perform meta-analysis.

Objective 2

The components of Home-PR will be described and
a matrix compiled to identify any associations with
successful interventions.

Objective 3

We will use a narrative approach to synthesise completion
in Home-PR and Centre-PR groups. If sufficient studies
report completion rates, we will consider a sub-group
analysis based on the threshold of 70% completion.
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Subgroup analyses

Depending on the papers included, we will perform
subgroup analyses. Subgroups may include high/
LMICs, CRD diagnosis (eg, COPD, ILD, bronchiectasis,
stable post-COVID lung disease, mixed CRD), severity as
defined in internationally recognised guidelines,12 inten-
sity of intervention (number of weeks, sessions per week,
workload, completion rate) and arrangements for super-
vision of the PR programme.

Interpretation of findings

We will use the Grading of Recommendations Assess-
ment, Development and Evaluation (GRADE) approach44
to assess the quality of evidence and strength of recom-
mendations for the primary outcomes and the important
secondary outcomes (listed in table 1).

Patient and public involvement

Patients who are involved in the RESPIRE programme of
work on PR have endorsed the importance of Home-PR
for improving accessibility to rehabilitation. They will be
involved in interpreting the findings and the implications
for intervention development and the overall programme
of work

DISCUSSION

Home-PR has particular resonance at the time of devel-
oping this protocol because of the COVID-19 pandemic
which has resulted in Centre-PR services being halted.
More generally, there is an interest in offering Home-PR
as a strategy to overcome the practical barriers of time
and distance and increase the accessibility of PR services
especially in LMICs. There are, however, concerns that
the relative lack of supervision and the loss of peer group
support may reduce effectiveness. Hence a review on the
effectiveness of Home-PR and its components is timely
to inform patients, professionals and healthcare service
providers considering Home-PR options.

ETHICS AND DISSEMINATION

This systematic review protocol will use publicly available
data without direct involvement of human participants.
Therefore, approval from an ethics committee is not
essential. We will present our review findings at national
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