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ABSTRACT

Objective The overarching objective of the scoping review
was to examine peer reviewed and grey literature for best
practices that have been developed, implemented and/

or evaluated for delayed discharge involving a hospital
setting. Two specific objectives were to review what the
delayed discharge initiatives entailed and identify gaps in
the literature in order to inform future work.

Design Scoping review.

Methods Electronic databases and websites of
government and healthcare organisations were searched
for eligible articles. Articles were required to include an
initiative that focused on delayed discharge, involve a
hospital setting and be published between 1 January
2004 and 16 August 2019. Data were extracted using
Microsoft Excel. Following extraction, a policy framework
by Doern and Phidd was adapted to organise the included
initiatives into categories: (1) information sharing; (2) tools
and guidelines; (3) practice changes; (4) infrastructure and
finance and (5) other.

Results Sixty-six articles were included in this review.
The majority of initiatives were categorised as practice
change (n=36), followed by information sharing (n=19)
and tools and guidelines (n=19). Numerous initiatives
incorporated multiple categories. The majority of initiatives
were implemented by multidisciplinary teams and resulted
in improved outcomes such as reduced length of stay and
discharge delays. However, the experiences of patients
and families were rarely reported. Included initiatives also
lacked important contextual information, which is essential
for replicating best practices and scaling up.

Conclusions This scoping review identified a number of
initiatives that have been implemented to target delayed
discharges. While the majority of initiatives resulted

in positive outcomes, delayed discharges remain an
international problem. There are significant gaps and
limitations in evidence and thus, future work is warranted
to develop solutions that have a sustainable impact.

INTRODUCTION

A delayed hospital discharge (known as
alternate level of care (ALC) in Canada and
delayed transfer of care in the UK) occurs
when a patient is medically approved to be
discharged, but remains in hospital for non-
medical reasons (eg, waiting for a long-term
care bed to become available or to transfer

Strengths and limitations of this study
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» To our knowledge, this is the first scoping review
to identify best practices for delayed discharges in-
volving a hospital setting.

» The Preferred Reporting Items for Systematic
Reviews and Meta-Analyses extension for Scoping
Reviews Checklist was followed.

» A comprehensive search of peer reviewed and grey
literature was conducted.

» A critical appraisal of the interventions was not
performed.

home with services).! While waiting for their
next destination, patients’ level of care and
activation often decrease or stop entirely.
Delayed discharge can result in hospital
patient flow issues (eg, emergency service
backlogs, cancelled surgeries, delays in
medically necessary care),” increased health-
care costs,3 an increased risk of functional
decline,4 5 falls,6 hospital-related adverse
events (eg, medication error, exposure to
infectious disease),6 7 mortallity,8 as well as
poor patient and family experiences.’
Patients who experienced a delayed
discharge in previous studies exhibited
the following characteristics: female,"
older,') "™ physically or  cognitively
impaired.* "*"° Patients have also shown to
exhibit aggressive behaviours,'® use assistive
devices'” and have psychiatric conditions,"
neurological disorders" and/or multimor-
bidity.17 In addition to these patient-level
factors, there are a number of system-level
factors that contribute to delayed discharges,
including long wait lists for long-term
care facilities,5 1719 rehabilitation or other
postacute care (eg, home care),'' ' 2%
the lack of culturally and religiously diverse
long-term care facilities," limited or absent
hospital services on weekends® and organ-
isational delays (eg, administrative delays,
delayed assessments).”* *® There are also
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different pressures and priorities across sectors, with little
incentive to work together as a system. For example, while
hospitals may be focused on efficiency and throughput,
community-based organisations may be focused on
empowerment, longer-term quality of life outcomes and
working at a pace that works for patients and families.
The funding structure of hospitals and healthcare systems
can also have an impact on overall patient flow, including
discharge delays. Although there is wide variation in
funding structures within and across countries, there is
potential for funding to either incentivise or disincen-
tivise timely hospital discharges.?*™’

The combination of patientlevel and system-level
factors contributing to delayed discharges can also have
a large financial impact on patients, families, healthcare
providers and the healthcare system.” A recent system-
atic review reported that delayed discharges cost approx-
imately £200-565 ($C320-$C900) per patient, per day.’
Further, it was estimated that the National Health Service
(NHS) (England) spends £820million ($C1.3billion)
every year on patients who have a discharge delay.”’ Simi-
larly, a recent report from Canada stated that three hospi-
tals located in Ottawa, Ontario, spend approximately
$C250 000 per day (combined) on patients occupying
beds at a level of care they no longer require.” In addi-
tion to large costs for hospitals and healthcare systems,
delayed hospital discharges can result in out-of-pocket
costs for patients and families.* Increased out-of-pocket
costs, in addition to the other uncertainties associated
with a delay, can heighten stress for patients and families,
contribute to poor experiences and compromise quality
of life.”

Overall, delayed hospital discharges are problematic
internationally, highlighting a need to identify best prac-
tices and current initiatives that are concentrating on
solutions to this complex problem. To date, the majority
of published literature on delayed discharge has focused
on risk factors and characteristics of patients who experi-
ence delayed discharge. There has been a limited focus
on initiatives that address the delayed discharge problem.
Therefore, the purpose of this scoping review was to
examine peer reviewed and grey literature (literature
published through non-traditional means) for initiatives
that have been developed and/or evaluated for delayed
discharge from a hospital setting, with the goal of iden-
tifying best practices for reducing delayed discharge.
A scoping review methodology was appropriate for
addressing this goal, in order to identify the types of avail-
able evidence on this topic, examine key characteristics
relating to initiatives for delayed discharge and to identity
knowledge gaps.*

METHODS

This review followed the scoping review methodology
outlined by Levac et al,” as well as the recently developed
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses extension for Scoping Reviews (see online

supplemental table 1).** A protocol for this scoping
review was developed in consultation with a librarian at
the University of Toronto, with continuous input from
members of the research team.

Stage 1: identifying the research question

The research question developed to lead this scoping
review was: what is known in the literature about initia-
tives (eg, strategies, programmes, interventions) that
have been developed, implemented and/or evaluated for
delayed discharge involving a hospital setting? The two
main aims were: (1) to review what delayed discharge
initiatives entail (eg, characteristics, outcomes) and (2)
to identify gaps in the literature in order to inform future
studies.

Stage 2: identifying relevant articles
The search strategy was developed with a librarian at the
University of Toronto and through consultations with an
advisory group and collaborators who have experience
in clinical practice or administration (see online supple-
mental table 2 for Medline search strategy). Each search
strategy was adapted for the specific database using appro-
priate command line syntax and indexing. The following
are examples of keywords searched using Boolean oper-
ators, proximity operators, wild cards and truncations:
ALC, delayed discharge, delayed transfer, bed blocking,
strategy, model, intervention, programme, policy.
Electronic databases were searched for relevant articles.
The following electronic databases were searched on 16
August 2019: MEDLINE (Ovid Interface), EMBASE (Ovid
Interface), AMED (Ovid Interface), Cumulative Index
to Nursing and Allied Health Literature (EBSCO Inter-
face) and Cochrane Library. Grey literature was searched
on the following databases and repositories: OpenGrey,
Health Services Research Projects in Progress, UpToDate,
Community Research and Development Information
Services and TSpace, as well as on numerous national and
international healthcare and government websites. We
also reached out to key stakeholders, including members
of our advisory group, to send us relevant reports and
presentations.

Stage 3: study selection

For inclusion, articles (peer-reviewed and grey literature)
were required to meet the following criteria: (1) focused
on delayed discharge, (2) included an initiative to address
delayed discharge, (3) involved a hospital setting, (4)
published between 1 January 2004 and 16 August 2019
and (5) peerreviewed or grey literature. We focused our
inclusion on initiatives involving a hospital setting because
this is where the problem of delayed discharges surfaces.
Articles were excluded if they met any one of the following
criteria: (1) focused on changing the threshold/timing
of discharge (early discharge), (2) books, book chapters,
opinion pieces or editorials, (3) grey literature that did
not sufficiently describe the initiative implemented (eg,
implementation process, location, population, impact);
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Figure 1 PRISMA flow diagram of included articles.
PRISMA, Preferred Reporting ltems for Systematic Reviews
and Meta-Analyses.

(4) protocols, trial papers or chart reviews or (5) confer-
ence abstracts or articles without an accessible full text.
Articles were excluded for criteria one (changing the
threshold/timing of discharge) because the rationale for
having an earlier discharge was often focused on other
factors such as costsavings by reducing length of stay,
rather than specifically addressing a delayed discharge.
Articles were excluded if they met criteria two (books,
book chapters, opinion pieces or editorials) to elimi-
nate articles with potential personal biases and summa-
ries of peerreviewed literature. Grey literature that did
not provide sufficient details on the initiative (such as
lacking a description of the components of the initiative)
were excluded. Articles published more than 15 years
ago, before 1 January 2004, were excluded to ensure the
initiatives included in this scoping review were relevant to
more current health service practices.

Articles identified from the database searches were
imported into EndNote X9, a reference management
software, where they were deduplicated following Bram-
er’s method.” The initial database searches identified
22704 articles, which were reduced to 15824 following
deduplication (figure 1). The titles and abstracts of the
articles were reviewed on Covidence, a software platform
for systematic and scoping reviews.”™ The research team
(LG, KK, SJTG, KMK and JK) independently screened the
titles and abstracts of 40 articles to test their agreement.
The reviewers had a good per cent agreement (85%),
so the remaining articles were divided among the team
and screened by single reviewers (LC, KMK and JK). All
disagreements were discussed in-person by the reviewers
until a consensus was reached; minor revisions were made
to the eligibility criteria to ensure clarity and consistency.
Following title and abstract screening, articles were

reviewed at the full-text level. Thirty full-text articles were
independently screened by the research team (LC, KK,
SJTG, KMK, JK and MA) to test their interrater agree-
ment. The remaining full-text articles (peer-reviewed and
grey literature) were double screened by four reviewers
(LG, KMK, JK and MA).

Stage 4: charting the data

The data were charted by two reviewers (LC and KMK)
using a data extraction form in Microsoft Excel. The
form was developed and tested by the research team
in a series of team meetings prior to the extraction of
all data. We conducted spot checking of extracted data
from 15% of the included articles to ensure complete-
ness and accuracy of the extracted data. Any questions
that arose during the charting process were discussed
by the team. Charted data contained the following
information: general information, study characteristics,
population characteristics, initiative characteristics,
characteristics of delayed discharge, study outcomes
and conclusions.

Stage 5: collating, summarising and reporting results
Microsoft Excel was used to conduct a descriptive quanti-
tative analysis of the included articles, as well as facilitate
qualitative thematic analysis. The thematic analysis of the
charted data was an inductive and iterative process, in
which the team (LC, SJTG, KMK and KK) met in-person
to discuss high level concepts and identified common
themes across the included articles. When reviewing the
extracted data, we found that the strategies appeared to
cluster into core categories, which aligned with a concep-
tual framework developed by Doern and Phidd.” This
framework classifies policy instruments/tools along a
continuum (from those that are least coercive like infor-
mation sharing to those that are more coercive like public
ownership or, in our case, new infrastructure). We deduc-
tively applied Doern and Phidd’s categories to classify our
findings, with some minor adaptations. The five adapted
categories were not mutually exclusive and included: (1)
information sharing (live information sharing and docu-
mented recommendations); (2) tools and guidelines; (3)
practice changes; (4) infrastructure and finance and (5)
other (see table 1 for category descriptions and exam-
ples). The categories assisted with the organisation and
presentation of the data.

Stage 6: consultation

The research team presented findings of the scoping
review to key stakeholders (eg, hospital staff, patient and
caregiver partners) through the planning process and
analysis of results. These meetings were used to inform
search terms, gather relevant documents, obtain feedback
on the categorisation/organisation of initiatives, as well
as identify knowledge gaps in order to develop targeted
and actionable recommendations for future practice,
policy and research.
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Table 1 Categories, descriptions and examples of initiative categorisation

Category name Description

Examples

Information Sharing
A—live sharing
B—recommended

» A—information sharing through in-person
or technology-based communication
(synchronous communication)
initiatives— calls to action ~ » B—information sharing through documents
which share suggestions, recommendations or
for information purposes (motivation)

» A—rounding, team meetings, one-on-on
communication

» B—examples: suggested strategies
(or ‘calls to action’) which ranged from
recommending investments in new long-
term care beds, increasing funding for
behavioural supports, audits and reports,
encouraging team building

Tools and guidelines » Tangible/concrete guides to inform practice » Toolkits, guidelines, escalation processes,
» Implemented tool/guidance document that is frameworks
being used in the healthcare system

Practice changes » A change in how care is delivered » Nurse-led discharges, roles of providers
and/or composition of team are organised
differently

Infrastructure and finance » Tangible structural or financial changes » Financial penalties/incentives, building
more hospital, rehabilitation or long-term
care beds

Other initiatives » Different initiative that does not fit into any of » Statistical models (predictive modelling)

the above categories

Patient and public involvement

An advisory council (patient and caregiver partners),
along with providers, managers and organisational
leaders identified the lack of understanding about
the state of evidence around best practices for delayed
discharges, which informed the research question for this
scoping review. The advisory council was involved with
planning meetings where they provided feedback on the
search terms and analysis. Results will be disseminated
to the advisory council through presentations and a lay
summary.

RESULTS

Study characteristics

The database search identified 15824 unique articles that
were screened for eligibility; following title/abstract and
full-text review, 66 articles were included in this scoping
review, 49 articles from the database searches and 17
articles from the grey literature searches (figure 1). The
majority of included articles were quantitative studies
(n=34), with a few qualitative (n=5), mixed methods
(n=6) or other designs (policy analyses, reviews, case
studies and presentations; n=21). There was a large
variety of study designs, with few randomised trials and
prospective studies. Most initiatives were evaluated
(n=42), with different types of evaluations such as process
evaluations and outcome evaluations. The UK (n=21),
USA (n=18) and Canada (n=17) were the most common
countries where studies were conducted. Based on the
year of publication, there was a fairly even distribution of
peer-reviewed articles across the years of inclusion (from
2004 to 2019); however, the majority of grey literature was
published in the last 10 years. Table 2 describes the char-
acteristics of included articles.

The initiatives most commonly targeted adults and older
adults; however, there were some initiatives targeting the
paediatric population. Specific characteristics of the study
population (ie, age, sex, gender, ethnicity/race, income
level, education, marital status, household composition,
employment status, comorbidities) were not reported
in the majority of articles. Most peerreviewed articles
(n=31) defined a delayed discharge; however, there was
a wide variety of definitions for these terms (see online
supplemental table 3). The most common definition for
delayed discharge was when a patient was identified as
medically ready for discharge, but remained in hospital.
Table 3 describes the initiative characteristics.

Based on Doern and Phidd’s adapted framework,™
we categorised the included initiatives as: information
sharing (n=19); tools and guidelines (n=19); practice
changes (n=36); infrastructure and finance (n=10); or
other (n=3), which are described in detail below (see
figure 2). Numerous articles used a combination of cate-
gories in their initiatives (eg, information sharing and
practice change).

Information sharing

The information sharing category included initiatives
that promoted communication, leadership from senior
staff and information exchange within or across organi-
sations.? 1% The majority of information sharing initia-
tives included team meetings and huddles to facilitate
communication through in-person interactions between
staff, and less often between staff and patients/fami-
lies.**! ¥ #4 Information sharing was promoted between
multidisciplinary teams and patients to improve length
of stay and continuity of care. For example, Adlington et
al implemented Plan Do Study Act cycles during weekly
quality improvement meetings, in which driver diagrams

Cadel L, et al. BMJ Open 2021;11:¢044291. doi:10.1136/bmjopen-2020-044291

"1ybuAdos Ag paroalold
"J00YOS [edIps|N Arelqi sauleg e TZ0gZ ‘LT YoteN uo jwod fwg-usdolway/:dny woly pspeojumod "TZ0z Arenigs TT U0 T6Z¥70-0202-uadolwa/9eTT 0T Se paysignd isiy :usdo rINg


https://dx.doi.org/10.1136/bmjopen-2020-044291
https://dx.doi.org/10.1136/bmjopen-2020-044291
http://bmjopen.bmj.com/

BMJ Open: first published as 10.1136/bmjopen-2020-044291 on 11 February 2021. Downloaded from http://bmjopen.bmj.com/ on March 17, 2021 at Barnes Library Medical School.

panunuon

Protected by copyright.

(Ayjepow pue suoissiwpeal
Aep-Qg) sawoo1No [edIuljo
Bunoedwi Ajpaiebau Inoyum ‘mojy

)
7
[
3]
3]
®©
c
[
o

o

Apnis [euoneAI8Sqo

Keys Jo yibus| pue sawWooINo [EDIUID

|lendsoy panoidwi 01 81nqUIUOD salies awil pardnuslu] ‘sassadoid aJed uo uoluaAIdlUl [eudsoy 0,(G1L02)
Aew spus@am Uo aJed paseaiou| « €91 /G pssijendsoy sjusijed o1}1931sqo-UoN aAIFelIUEND puayeam e jo joedwi sy} ayenjeny VSN Jaxo9|g
15090 Buzoedwii
1noyum ‘esn awoy Buisinu pue a|doad Apepia |ieJ) 10} SUOIIUBAIBIUI
|[endsoy 8onpai ueod aJed pajeiboju] « leuy [euoIPPE YHM S8IAISS [EID0S pUE
a|qisea} sI suosiad Auspje P9]|0J1U0D pasiwopuey yieay o Aianiep pue uoinesiuebio
|ied} 4o} aJed jo Aianlep Buibuey) <« B80Sk Apepie |ireiq aAlBHIUEND 9yl JO UOI1BWIOSURI] 8]} SSOSSY epeue) (900¢) Pueleg
Jay31eb0} aJed [e1oos 10V (sebireyosiq pahejeq) asen
pue yjesy ybnoiq sey 10e ay] <« Ayunwwo) sy} jo uoneuswaldwi 8y} Jo
sabueyosip pakeep jo anifesoldx3  syjuow 9 isiiy 8y} Buunp HN 8y ssoioe
uol}oNpPaI B Ul pa)Nsal 9AeY saul{ « dN 4N SAIfe}Ieny SJasn 92IAISS JO dousladxs sy} alojdx3 MN  ¢(G002) ueyeq
Je1s pue sajjiwe} ‘syusiyed uo sabueyosip S90IAJ8S JO uonesiueblio
Senss| palyjuapl 8y} jo 1oedw sy Ul JUSWIBA|OAUI [eLSBBUBW YliM annduosaq pue aouewlopad aonoeid abieyosip «5(£002)
aJ0|dxd 0} Speau Yyoseasal ainind « ta JJE]S S90IAISS [B100S/U}ESH aAleyend poob Buisneo sio1oe} sy} Aypusp| MN uuewneg
(uonosyui 10e4} AlojRIIdSB) ‘oseasIp
sAemure 2]UOJYD JO UOI1BqJIaoeXd
‘elwseYOS| [BIpJedoAw ‘ain|iey}
Aeis jo yibus| [eudsoy Buionpal oBIpJBD {INWSJ JO Y08U palnioed) Apnis (@3) wswpedsp Aousbiswse
ul Jjeusq ou sey juswpedsp {Aousiolynsul Jejnosenoigalad)  oljewbeld aaipoadsold 8y} Ul paoNPOJIUL S| UOIJUSAIBIUL Y}eay
AouaBiaws ay} Ul JUBWSSSSE SUOI}IPUOD XIS JO 8I0W JO SUO pasIWOopUEBI-UON Pal|je Ue usym pasnpal s| sjusijed Jap|o 2o(€102)
wes} yieay paljie AreuldiosipiiniN- < clS¢ um pasoubelp (+G9) syuened g3 aAeluenp  Joy Aegs Jo yibus| [endsoy i suluieleq ellessny sipusiy
aousadxs
pue asipadxs jo buueys ‘o
abesn 82Inosal 0] sebueyo ‘q
yoeoidde
oljewslsAs ‘enisusysidwos e e
:papasu Buipmoidiano
aJe Buimol|oy 8y} BuipmoidIano juswyuedsp Aousbisws pue mojy
juswpedsp Aousbisws pue 4N  1uened oy bunejas seaneiul buisiwolad
Mo} uaized anoidwi o] o 4N 4N anieyend pue sabus|leyd uowwod | Ajusp|  pueesz MaN (1 102) Ubepsy
wea) Ayunwwoo
pue swwelboid uswanosduwl
Ayjenb ayy wou} pyoddns papasu
sjuswanoidwi pauleisng piem
Aouednooo paq pue oueIyoAsd B UO S}Npe Jap|o [BuUOI}OUN}
Aeis jo yibus| Buinoadwi ul aAl308Yd Buowe Buiyes ayendosdde ayy ul 8seo
aJam sjuaired Aeys-Buo| uo Buisnooy plem uswoanoidw Ayenp aj0woud pue abieyosip ul shejap pue 0(8102)
uswabeuew pue spunol Alleq <« 4N oueIyoAsd uo (+G9) synpe Jap|0 aAeyuEND  Aouednooo paq ‘Aels Jo yibus| aonpay MN uolbulpy
sayoJieas aseqeleq
suoisnjouod A9y oazis ajdwes sjuedioiued uBisap Apnig aAnoalqo Aunon  (1eaA) soyiny
PoyIs N

S8|0Ile PapN[oul JO SofsLeloRIeYD) g d]del

Cadel L, et al. BMJ Open 2021;11:¢044291. doi:10.1136/bmjopen-2020-044291


http://bmjopen.bmj.com/

BMJ Open: first published as 10.1136/bmjopen-2020-044291 on 11 February 2021. Downloaded from http://bmjopen.bmj.com/ on March 17, 2021 at Barnes Library Medical School.
Protected by copyright.

panuiuo)

suonuanIsiul ol1oads
-UonN}IsuUI Uey} Jayiel ‘ewbis XIS

10 so|diound ybnouy) passaippe
aq p|noys sAejep abieyosiq «
Aeis jo yibus| pue Apnis uonuanialul sassaoo.d
MoJ} jusized uo 1oedw ajqeuleisns -1sod pue aid  abueyosip Buinoidwi ul poyew ewbis
pue aniysod e oAeY UeD BWHIS XIS < ¥S0/LL HN aAeuend XIS 8U} JO SS8UBAII08YS 8} SS8SsY uouegs ,(5102) PI3-13

yoeoudde |euoisuswipiynw
e Jo uolnejuswa|dwi 8y}

ybnouyy skep Oy paonpai juswanoidwi Ajend aouinoid ayy ul sAep DY 1Semo| w(£102)
pue moyj yusiyed paroidw| < dN syuened OV spoylew paxi)\ 0} pa| yey} seapi pue s}deduod ssnosiq epeue) MOIMPIYD
|0JIUOD JelS UIyHM aJe sAejsp juswanoidwii
uaym Ajjeroadse ‘sAep |eudsoy Ajrenby/jeuy pasiwopue. abeyosip
a|geploAe pue Alessaoauun 8onpal aJeo wiuel-buo]  ‘dnoib |ejesed UsisniD |endsoy pakejep aonpal 01 pawie 2(€1L02)
ued AjjIgeIunoooe 10alIp ueldisAud <« 8617 ‘auroipaw ‘ouensb :syun eydsoH aAlfeluEND ABSlEIS B JO SSBUSAI}OBYS Y} 81ENeA] Aey Huiwe)
SoAleniul
Jaylo yum ubije pue sjgeureisns aq
p|noys DV PIoAE pue Moy} Jusiyed MJIOM}BN uoljesBayu|
anoidwi 0} suoin|os wis}-buo] « yljeaH [e207 [B43U8) 0JUCIO]| Y} SSOIOE
sJapinoid pue saljiwe} ‘sjusiied Apnis ese) sa|bajels aoueplone Dy poddns
UO UapINg S8oNpPaJ 80UBPIOAR DY <« sjeydsoy g syuened OV Apnis ese) pinom 1ey} yiomawely e dojgraaq epeue) os(Z 10Z) 1ng
sniels
jusned Bulureiurew ajiym sAejep BISayjsaeue Apnis euso abieyosip asn sasinu usaym jun
abueyosip pue Aeis jo yibus| yun [esauab Buuinbai (+g1) siuaned ||| [eojuljo aAnoadsold  aJed eisayjsaeurisod 8yl Ul paonpal si
aJed eIsayisaeuelsod pasealosq « 86LL Pue ‘| ‘| sniels [eaisAyd ySYy ‘Unpy anirelueny)  Aels jusied jo yibus| ay; y sulwieldqg VSN ,4(8002) umoig
sawioy abueyosip Joye Juswaoe|d Jajsuely Jo} Apeau Ajjeoipaw
Buisinu pue seydsoy usamiaq awoy Buisinu aiinbai oym sjusiyed Apnis 10ld  sIiuaned syl usym ao10yo juaiied pue ,,(6002)
abueyoxe uoljewJolul parosdw| « GZg Auepie Ajuewnd yum siooj) [eoIpan aAlBHIUEND aJeo Jo [9A9)| arelidoidde sy} apinoid vSn auIpueig
Awouoos ay) pue yeis Aujigeyjoud
‘syusned Joj sewoo1no aAllsod anoidwi pue sebieyosip pakejap aonpal
0} S8INQUIU0D SIOJeJISIuIWpPE Apnis eseo a|diyn)y 01 sJojeJisiulwpe ssauisng [exdsoy Aq
[eudsoy wou} diysiapes| aAlosyg « ® sJojeJisiuiwpe [eudsoH aAllelEeny)  pasn salbalelis diysiapes| syl aio|dx3 vsn  ,(£102) phog

awil} uo pabieyosip
aJe (abureyosip ajdwis Joy)

sjuaijed 1e0IY] ‘9SOU Jed JO %GE « Aoges sjuaned

sjualjed 1eouyl ‘osou Aiebins Bunoedwi inoyum ‘prem [eoibins Aels

‘e Ae1s-poys aAio9)e Jo abieyosip Aeis poys ‘anijose ‘eunnos buiney Apnis ase) poys e uo Aouaioiys anoidwi ued
punoJe Aousiolye panoidw| < S92 sjualjed 1e0JY} ‘9Sou ‘Ues }npy aAleyuENY)  seblueyosip paj-asinu jey} aedsuowaq MN ,(r1L0g) usmog

EIERENER k)

puUE paJjus2-judl[o ‘pajelbaiul pue swuwelboud uoiesijendsoy pabuojoid Aq
9AI1BJIOQE||0D ‘DAljeI01Sal ‘aaijoeold Ajngesip Jo/pue Bujuonipuodsp  Jo uoidiosap /MalAeY pasned ‘Ajljigesip Jo/pue Bujuoipuoosp .,(8102)
[opow 8y} Jo sainjes) Aoy <« 4N 10 >su Je aie oym sjusiied Jsp|o |iel4 dN 10 ¥su je sjuaned Ausp|e |iey anIeS Epeue) aneInog
suoisnjouod A9y 9zis a|dwes sjuedioiued ubBisop Apnig annoalqo Anunon  (1esA) soyiny

poylaN

penunuod g a|qeL

)
7
o
3]
3]
®©
c
[
o

o

Cadel L, et al. BMJ Open 2021;11:¢044291. doi:10.1136/bmjopen-2020-044291



http://bmjopen.bmj.com/

BMJ Open: first published as 10.1136/bmjopen-2020-044291 on 11 February 2021. Downloaded from http://bmjopen.bmj.com/ on March 17, 2021 at Barnes Library Medical School.

Protected by copyright.

)
7
[
3]
3]
®©
c
[
o

o

panuniuo)
swwelboid SyH3 aul Apnis annnoadsoud sAejop
JO SBWOJINO SB Pappe 8 p|noys uoI109S8l [B10310]|0D /ennoadsoney  abueyosip uo swwelboid Asbins Jaye <,(8002)
solsiiels A1anodal [euonippy <« (YA} aAnose Bulobispun syusied aAIfeYIUBND AJSAODBI POOUBYUS JO 109148 8Y} SS8SSY  SpUBlByISN uassae\
awoy 1e
JuBjUI JIBY} 4O} ©JeD 0} Wway) aJedaud
0} sjuaJsed yoeod p|Noys sasiNN <« sypuow 9 ulyum ‘%0¢
uoissiwpe |eyudsoy uo M3IABI BAlj0adsoIeY  AQ sjuejul ainjewsald Joy Aess jo yibug)
uibaq pjnoys Buiuue|d abieyosiq « 8/ SjuejUl ainjewsald aAleHIUEND [BldSOy 8y} 8onpal 0} spoylow dojpnsqg aJodebulig 5(8002) uer
peidepe aq 03 psau
Aew saoinles ale) ajelpawiaiu|
1ey} sisebbns awi} Jon0 pakelep ubisep sauas awi} abueyosip [eydsoy
sAep sejel Buiseaioul Inq ‘pakejep paidnuisiul pajjosuo) pakejsp uo 186Je} JNOY-g/ By} pue aie)
sAep uo joedwi sjeipawiw| < 22001 +G/ pabe sjualed aAlfeIIuENd a1eIpawIau| Jo 10edwl 8y} sulwexy puepods (6102 une
MBINBJ DA1108dSs0U18)
abseyosip jo ssauldwil Buinosduwi [euoneasssqo S9l0U 9seo Jo sue(d Juswabeuew
ul spuaned 109[8s Jo} 9|geHns SHuUn Ae1s-Uoys pue Jun auldipaw onewsalsAs [e21ulD Ul papI0dal ‘elsllo abieyosip 90(61.02)
aq Aew abieyosip paj-eusiu) <« 0S ©mnoe ay} wouy pabieyosip siusied aAeyuEND  luaned jo solsue1oBIRYD 8100 AJilusp| MN  Yosineq-sea
sebeyoed |opow
a1noejsod mau ay} Buizenens uole|nwis ‘uonenwis [eudsoy wouy abreyosip Joye ajdoad
pue Buipiooal 1o} ABojopoylow 1UaN9-931840SIg Apepje Jo) shkemyied aJeo |eiualod 20,(G002)
S[gBHNS B S| uoneInwIS <« 4N sjuaiedu| aAlFeyIuENd Bunebnsanul 109foud e 8quoseqg MN eles1ey]
PosSaIpPE puk paljijuspl aie 1o9oud wsjueyosw Burpodal
sumopyealq sseo0id pue WaisAs JI juswanoidwi 82110e1d pue Bupjoedy Aejep abieyosip e Jo 1,5(9102)
paonpai aq ueod sAejep abieyosiq <« dN sjuanedu| SAIFe}IUEND uoljENBAS pue Juswdojarsp sy} Yoday VSN puejjoH
yoeoidde paseg-swaisAs ajoym e
puUE 8Je9 [BI00S PUE Yl[eay usamiaq sabueyosip [eydsoy
sdiysisuped salinbai sabieyosip Apnis ese) yum senss| buniojdxs Aq aied [e100s pue ¢,(9002)
paAejop Buinoidwi pue Buissaippy <« 4N sjuaiedu| Apnis ase) yieay usamiaq diysisuped ay} sujwexy MN poomusH
salyunpoddo Bujules) slaquiaw Ajiwey Jiay} pue sinoiAeyaq
yum siapinoid aseoyjesy papinoild « anisuodsal yum Bulall esoyy pue
$J0}08S SS0JOB UO[}BO|UNWILLIOD sinoireysq juswanosdwi Ajend uoljewJojsuel} walsAs yyesy joedwi «(9102)
pUE uol}eUIPI00D parcidw| « dN aAIsuodsal Ylm s[enpliAipu| spoylew paxip J18Y} pue saibajesis abueyd auljinO epeue) s|ueWIND
aJeo juaied Bunoedwi Inoyum sjuaiyed uosuedwod
AKisbins oidoososedefysod abieyosip Jredas ejuiay [euinbul oidoososede) aAljoadsollay abueyosip juaied uo isijeloads asinu »,(2102)
asealoul Aew abieyosip paj-asinN <« 82l pue Awo1os1sAos|oyo oidoosoledeT] anireyueny  oidoosolede| 8y} Jo 10848 8y} 81en|eA] MN weyels)
sebueyosip
pakejop Buissaippe Jo} [eljuassa sisAleue [eouidwg S1S00 padnpal Jo spaq swoy bBuisinu
S| 8Jed wJey-buo| pue yyesay abieyosip - Buijjepow |eonsnels o Aiddns uayealb e 03 anp Buiyoo|g-pag 0(G102)
udaM1e8q UOIjBUIPIO0D paroidw| « 4N |endsoy Joy Buiyiem syusied aAlBHIUEND leudsoy ui uononpal ay} ayebiisenu| pue|bug ueybner)
suoisnjouod A9y azis ajdwes sjuedioiued ubisap Apnis aAnoalqo Aunon  (1eaA) soyiny
POy

panunuo) g 9|qeL

Cadel L, et al. BMJ Open 2021;11:¢044291. doi:10.1136/bmjopen-2020-044291


http://bmjopen.bmj.com/

Open access

BMJ Open: first published as 10.1136/bmjopen-2020-044291 on 11 February 2021. Downloaded from http://bmjopen.bmj.com/ on March 17, 2021 at Barnes Library Medical School.

Protected by copyright.

panuiluo)

uonesiuebio
U0 UIYIM UBY} Jayies suoljesiuebio
U99/M18g MOJ} UO SNO0} 0} JIYS

pinoys sjaleq pue so|diound Jaded suonduwnsse snoiaaid
‘saulInoJ JuaLNnd ‘uswabeuew [e0112108Y} /MBINSY paje|a SSNISIp pue juswabeuew  spuelsyleN 1o(LL02)
Jaynqg Aldde Ajleonoeid o] « 4N SJ9)00|q pag 4N Jaynq jo Aloayy ay} ureidx3 ayl UBWIBAA-INIA

sjualjed awos Joy
SawWo0oINo Buinoidwi ul [eroeusq

g Aew }l I ‘©WBYDS B} YUM awaYos ssasse
saoualadxe annebau pue aalisod ssasse 0] abJeyosip annduosag 03 abueyosip syl yum abieyosip [eudsoy ,,(81L02)
pauodai sianibaied pue sjusiied « 0g ybnouyy pabieyosip siusied anieyend 10 seousuadxe sjusned aio|dx3 MN SR

Mo} Juaiyedul
||eJ9A0 PUEB UOIBUIPIO0D parcidwl| <«

S8I0UBIOIYD 109loud j01d abseyosip jusned
juswabeuew paq ajeyl|Ioe) ued juswanoidwi Ajend Ajpwiy eyeyjioey 0} pasn uoljeoldde (£002)
ABojouyoe) uolewloul asedyyesH <« dN sjuaiedu) aAlBHIuEND a/emyos paseq-gam e dojpneq vsSn Asuolel

sAep |eydsoy areudoiddeur
1oedwl jey} sessao0id paiuep| <«

s8]eJ uolssiwpeal Apnis [euoirensasqo Jun juaiedul ouelpaed [esausb e ul
Bunoedwi 1noyum ‘shkep anijoadsold abueyosip pakejop seonpal uoluaAIBul 5(8002)
[endsoy ayeudoiddeul peonpay <« Y618 juanedul oujeipaed anlfeyIuENd Yoeqpasj-pue-}ipne Ue Ji auiwisiaq epeue) JuByBN
suoisnjouod Aoy azis ajdwes sjuedioiued uBisep Apms ELVIEET(oTo) Anunon  (1eaA) soyiny
PouysIN

Cadel L, et al. BMJ Open 2021;11:2044291. doi:10.1136/bmjopen-2020-044291


http://bmjopen.bmj.com/

)
7
[
3]
3]
®©
c
[
o

o

panuiuo)

Protected by copyright.

BMJ Open: first published as 10.1136/bmjopen-2020-044291 on 11 February 2021. Downloaded from http://bmjopen.bmj.com/ on March 17, 2021 at Barnes Library Medical School.

dvO uey} Aels jo
yiBus| JeHoys B pey pue sadinIes

$90IAIBS VYO

Apnis annoadsolley

S921M8S (dYQ) A1eiyohsd

8BV PIO PUE (D) SUIDIPS|A OLIELSD)
ul Aeis Jo yibus| pue Aouednooo paq

uo 10V (ebueyosiq pakejpq) aren

D 01 pajiwpe a1om sjuslied aIoN <« 4N pue |\D Jo saljjeloads - jusiedu| aAlfeluEND  Ajunwwo) sy} Jo 10edw 8y} sulwexy puelbug ,,(2002) yeus
90IAJIBS 8sJNU 1sieloads
jusnedul sejagelp e Jo Uoi1oNposUl 8y}
Aouednooo paq ssaoxd paonpal Apnis aAljoadsoley Ja)e pue aJ0}aq salagelp yum ajdoad 6,(9002)
asJnu 1sieroads jusijedul selagelq <« 0802S1L sjuaiiedul seyeqelq aAlBHIUEND ul eyep Aouednodo paq aquosaq MN uosdweg
uels Aq Ajeniebou ENIVET)
pani@olad sem pue Aeis Jo yibus| Apnis aAjoadsoid uollelljigeyal e je |001 Aeig 1o yibuan 0s(€102)
9onpai 1ou pip swwelboid ay| « 202 NdIg 10 NYS :SsHun om1 ui squaiiedu) SAllBHIUEND [BOK) 8U1 O [eu} Areulwiid e axeuspun Bllessny suagoy
Bunpfew uoisiosp Jood 01
Buipes| suoneoo|e paq pue Aejs jo
y1bus| uo sNd0} Yyonwi 00} sl 1oyl <«
uoneuswa|dwi
-1sod sJieaAh g payselo waishks ay| <«
$92IN0SsaI JO 9sn Ja)aq B Ul 108(oud Juswanoidu ainypuadxa pajj0su0d
Bunnsai abieyosip usized punole Ayjenb snonunuon pue SISO pag e pan|os 108loid
Jnoineyaq yeis paisye 108foid sy <« ¥€002 [eoipaw [eJousb 8oy aAIFelIUEND abueyosiq pakelog ayy Moy ajeisn|||  pueesz maN 96(£002) oty
sassao0.d abseyosip Buinoidwil Aoljod epim-jendsoy e Aq paiebie
Aq panoidwi aq ued BuipmoIoIBA0 Bulepow uoneINWIS uaym Aouednooo [eydsoy aosuanjiul
pue sajes Aouednooo |eldsoH <« 4N 4N aAIfeIIuEND abseyosip 01 sialIeqg Yolym Ayusp| elensny o0 (£102) uto
sjuaijed ayeonps
puUE 8}eulpJO0 ‘8}edluNnWWOD
03 Alljige ay} eney pue Buiuued
abseyosip 1noge abpajmouy|
ajeldoidde sy} 8ABY 1ShWw S8SINN <«
sassaoo0.d
Buiuueld abieyosip anoidwii Buiuueld abieyosip
ued pue aJed paJjusd-juaiied abueyosip Arewiwns /mainay O X0E| B 0} Buipes| S10}0B} sulWIB}ep »+(01L02)
Buliealep ul 8|0l Aey e Aejd sesinN <« dN pakejep Bulousuadxs asoy] dN 0} sesJnu jo 9|0 8y} asiseydwy uejsied uelid v
suojssiwpeal
Aep-0g pue Aeis jo yibus) aAIleIluUl Aousiolye aseo pue Bujuueld
‘Aousiole abreyosip aroidwi ued abeyosip juswanoidwi Ajend abseyosip uo spunoi Ateurdiosipiinw
spuno. abseyosip Areul|diosIpIHNIL- < 7891 pakejep yum sjusied paysiressiq spoyiew paxi peseq-wes} jo joedw 8y} elenfeAs VSN ¢, (6102) I9¥red
sjualed
Aeis Jo yibus| leydsoy SO1}9}Sq0
aonpaJ ued sbupes jusiredino pue
0} aJeo Ajuierew Buiiys « ABojooseuib sBuipunouns
sossa00.d abieyosip 0} Jo Aeys Apnis a|gepojwo9 Buipinoid pue Aousiolye
paiejas sAels juaiied arendosddeul |leydsoy jo 10Y09 aAl30adsolay Buisealoul ‘soisiBo| yusned Buisnipe
20npalJ ued elvIo abieyosiq « sAep g8z sjualyed UIOgMaU JO SIBUION aAneyueny  Aq Aeis [eudsoy ayendoiddeu) eonpay spuepeydN  ,(#00¢2) siued
suoisnjouod A9y oazis ajdwesg sjuedioiued uBisap Apnig aAno9lqo Aunon  (1eaA) soyiny
PoysiN

panupuo) gz 9qeL

Cadel L, et al. BMJ Open 2021;11:¢044291. doi:10.1136/bmjopen-2020-044291


http://bmjopen.bmj.com/

BMJ Open: first published as 10.1136/bmjopen-2020-044291 on 11 February 2021. Downloaded from http://bmjopen.bmj.com/ on March 17, 2021 at Barnes Library Medical School.
Protected by copyright.

fq0] PenuBUoD

(uonepodsuedy pue uoledlpaw

puny “uawdinba [eoipawl) abieyosip sjusiied
abueyosip ay1 woiy uoddns ybnoiyy a|oIUe smaN e Buiiqgiyur seoinies pue spoob oy Aed 6(8002)
pabieyosip Ajejes aq ued sjuaied « 4N sjuaied painsuiun V/N O} puny abieyosip paypadxs ue ayeal) VSN snowAuouy
soebieyosip pakejop aonpal Aeis [eudsoy pabuojosd yum siusned
ueo swwelboid Aianooas paoueyus Awoysoa|l dooj 1O Joquinu 8yl UO UOI}BONPS BWOILS
Ue O}ul uolieoNpa juswabeuew B JO UOI1BeWJo} 8yl YIM UOo110asal Apnis annnoadsold  aanesadoaid yum swwesboud Aionooal
ewols buneibaiul Ajpniesado-aid <« ozl Jousyue Buiobispun susied aAlBHILEND pasueyus Ue JO 10848 ay} aledwo) MN ¢(1102) SIUNOA

$S900NS
JO} [ennuasse alom uonedioiied
o9hojdwse pue poddns diysiepes] «
anuanali Buinoaduwi
‘pabeuew aq 0} sjuaiied aiow Joy Apnis uonow awi| 109(oud eWIBIS XIS B
pamoje awiy abieyosip buinoidw| < 4N sjualed ysen aAifeyuEND  ybnouyy swiy abreyosip jusijed eonpay BIpU| ,.(2102) reAepn

on\"4 Aouednooo aonpal

SSalppe 0] PaJopIsSuod aqg p|noys a[0IME PINOD Jeyl seAieussye Aoljod esodoid o}
salbe1eJis 91y} oy} Buluiquioo 9]egep pue uoIssNosiq  pue spusiied DV Jo 10edwl 8y} 9onpal «(€102)
yoeoidde anijeiodqe||00 Y « dN sjuaired OV dN 0} sebus|leyd [einonuis aquoseq epeue) puesying

seouslaylp [eluswdojersp

pue yyesy Buionpai Ag suoleindod MBINDI
% 9|geJauNA Joj 81ed anoidwil ued Jubisap aseo aAlesIsN||| |opow a1eo (2102
o sawwelboid aied [euolysuel] < L jusnedul oujelpeed Apnis ase) [euolysuel) awoy-o}-[eydsoy e aquosaq VSN B)1000S
o
m suoisnjouod Aoy azis ajdwes sjuedioiued uBisep Apms ELVEET(oTo) Anunon  (1eaA) soyiny
c PousiN
o
5y e zoem
o

Cadel L, et al. BMJ Open 2021;11:2044291. doi:10.1136/bmjopen-2020-044291

10


http://bmjopen.bmj.com/

)
7
[
3]
3]
@
c
[
o

©)

BMJ Open: first published as 10.1136/bmjopen-2020-044291 on 11 February 2021. Downloaded from http://bmjopen.bmj.com/ on March 17, 2021 at Barnes Library Medical School.

Protected by copyright.

panuiuo)
swin SaAnelul 6(01L02)
JOAO pauleISNS 8q 0} Uoljuslie pue juswanoidwi Ajeny juswebeuew sbueyo Jo uoireluswa|dwl MmolInguisH
poddns saisinbai eBueyo ainyny <« dN 4N aAleHIUEND 8y} ybnoiys moyy Jusied snoidw| epeue) -1eis
souinoid sy ssoioe 26(2102)
podal lenuuy  sJ9pJo poddns Ajunwiwod Jusws|dul Moimsunig maN
4N < 4N dN V/N  pue seaenul oibeyesns Ayuoud Ayusp) epeue) jo souInold
[fendsoy ay} yum pasedwod Buimes (eae0 Wisy-Hbuo) Joy yem sjdoad sjiym g1 102) @13U80
Jeljlwe} e pue (sesnJin /suiisb) SOOINJISS 9JED SWOY PaduBYUS) SWOH SS900Y 8Je)
SYSII Jama} Bulpn|oul SIOIUSS IO} V/N 18 e Buisn pue swoy je Buihels Ayunwwo)
syyeuaq sepinoid swoy buikels « dUN  uswsoed O] Joj Burem sioluss V/N JO S}joUaQ BU]} JO 198Us 0B} B 81881 epeue) 1S9\ YUON

uoienjens

$S900NS S} O} [B211110 pue uswanoidul

sem swuwelboid sy} jo uoidaouod Ausple |resy Aurenb snonuiuo)
oy} ul Alies sieuped Buibebuy « +00L pue xa|dwoo Ajjeioos pue Ajeoipan spoylow paxi 4N epeuB) ,(6102) [BISAIY

siepinoud
99IAI9S AHUNWWOD pUE yijeay spaq |exdsoy
yum diysseuped ul padojonsp Mmalney  jo uoiednooo Aj1soo pue Aiessadsuun ¢5(£002)
Qg p|NOYS SUoIN|os asedylesH <« dN 4N V/N oy} 9onpai 0} poddns Jo Jai} e 91eal) MN AsjeAen
suoisnjouod A9y azis ajdwes sjuedioiued uBisep Apms ELEET(oTo) Anunon  (1eaA) soyiny

poyeN

11

Cadel L, et al. BMJ Open 2021;11:2044291. doi:10.1136/bmjopen-2020-044291


http://bmjopen.bmj.com/

(€0

)
7
o
3]
3]
®©
c
[
o

©)

BMJ Open: first published as 10.1136/bmjopen-2020-044291 on 11 February 2021. Downloaded from http://bmjopen.bmj.com/ on March 17, 2021 at Barnes Library Medical School.
Protected by copyright.

Jun uoneyljigeysl
ay041s ‘NYS ‘ArelyoAsd abepjo ‘dyO ‘parodai jou ‘YN ‘e|qeolidde jou ‘y/N ‘Hun aJed SAISUSlUl ‘N ‘BuIdipaw durelab ‘D Hun uolreligqeyas Ainful urelq ‘NYIg ‘eJeo Jo [9Ad] djeulale ‘DY

juswabebus
Jepjoyexels (€ 102) wea|
sAejop aonpai A||nyssaoons /uswanosdwi Ajend sassaoo0.d abieyosip uswanoidw|
0] SI0}OB} JO JOqUINU B aJe aJay| <« 4N V/N V/N WwJoJSueJ} 0} SWayl uonoe Q| Ayusp) pue|joog wiop

uoljuaAIBIUI SIY} JO uolelusWwe|dwl 06(2102)
Ayl yum pajesaushb aq ueo waisAs Apnis ase) Ajoyes pue Apjoinb jendsoy wiouy pue|bu3 Jredey
yyeay ay} Joj sbuines abie] <« 1 sjuaied Jap|O Apnis esen  awoy Buiuinias ul syuaiyed Jap|o 1SISSY MN % 24D ‘swepy

sJapinoid

pue sjuaiied Buieonps pue
aouewJouad Buuoluow ‘syebiel
a|qelnseaw Buirey ‘diysiepes)

pabebus Buiney ‘sassaooid 13|00} pue abseyosip uo jusaied
abseyosip Buo| Buneuiwie apInb uoneuswa|dw ay1 pvoddns 03 8oe[d Ul 8J8 S92IN0SBI
IpapN|oul SI0}0B} SS800NS A9y « 4N (+G2) sJoluss pasu ybiH V/N Aunwwoo ereudoidde sy ainsug epeue) . (1102) yeUS
suoisnjouod A9y azis a|dwes sjuedioiped ubBisop Apnig ELVIEE=T(eTo) Anunon  (1easA) soyiny
POYISIN

Cadel L, et al. BMJ Open 2021;11:2044291. doi:10.1136/bmjopen-2020-044291

12


http://bmjopen.bmj.com/

)
7
[
3]
3]
@
c
[
o

©)

BMJ Open: first published as 10.1136/bmjopen-2020-044291 on 11 February 2021. Downloaded from http://bmjopen.bmj.com/ on March 17, 2021 at Barnes Library Medical School.
Protected by copyright.

panuizuo)

apew usaq jou aAey sjuswabuelre
2480 AJunwwod asneoaq [eydsoy ul ulewa
sjuaned usym [eydsoy anoe o} (sjuswAed)
%002 PUeB £00g Usamiaq doueUl a|gisuodsai A|[eloueuly e SaIILIOYINE [B00T] «
sobieyos|p pake|op Ul 9SE2I09P [EBUOIEN <« PUB dINjonJiselju| MM 9y} SSoJOE Seale UN €002 10V (ebueyosig paiejaq) a1 Ayunwwo) csueyeg

SUOIIPUOD swyuedsp Aousbisws
paulwslepaid XIS ay} ybnouyy [eudsoy sy} 0y uonelussaid
sieudsoy JO 2JoWw JO BUOo JO SINOY UIyHM Wes} yyeay paljie ue Ag
AJeiuay uelessny om| yyum pasoubelp sjualjed JO JUBLUSSESSE dAISUBYaIdWOoD Y <
Aeys jo yibus)| jeydsoy Buionpal ul Jyouag oN «  Sebueyod 8oi3oeid s|eyidsoH (59<) swened juswissesse yieay pal||y goSHPUBIY

%S $9[0A0 10V
0} 9%/ / Wol} paonpal sem Aouednooo pag <« spag 9g ‘(p4eM |leyuspes) Apnis oQ ue|d usws|dwi 0} sweibelp JaALp
sAep g o1 sAep /¢ Jo aAl| Buueys jendsoH pu3 9N pJem ouielyoAsd yum sbunesw juswanoiduwi Ayjenb Apjesp, <«
obeJiane ue wouy paonpal sem Aejs Jo yibua] <« uolewolu| [eydsoH uo (G9<) synpe Jap|0 swwelboid yuswanoidwi Aend oyUoBUIPY

s)insay Liobajes Bumes uonejndod jab.e] juajuoo,/uonduosaqg Jloyny
SAReu| SAReHu|

13

1
[=2]
N
<
<
<@
o
N
o
BN
o=
<5
[=3
k=3
£
E=]
=
©
@
—
-
o
-
S
=]
—
[=2]
N
<
<=
(=3
]
~—
-
—
N
o
N
<
S
S
S
xQ
-
<
—
Y
T
K]
=
[~
(&)


http://bmjopen.bmj.com/

BMJ Open: first published as 10.1136/bmjopen-2020-044291 on 11 February 2021. Downloaded from http://bmjopen.bmj.com/ on March 17, 2021 at Barnes Library Medical School.

Protected by copyright.

panuiuon
(yers
Ayjepow Jo Jay1o 0} synsaJ Aejs jo yibus| 4oy} asedwod
uoissiwpeas Aep-og ul sebueyd jueslyiubis oN <« spaq /921 2482 wis}-Huo) ueo) sypne pue spodai Alyluow ybnoiyy
skep anl|| Buleys ‘ewed jo [eydsoH Ausieniun ‘auIoIpaw ‘ouyeeb AlIgeIUN09OE pUB UoIBAIIOW UBIDISAUd <«
[endsoy a|gepione ‘Aiessedsuun ul uoiONPaY <« uolewIoju| [eydsoH :spun [endsoH Ajjigelunoooe ueloisAyd HuIwe)
S9SED 90UEPIOAE
uolssiwpe DY 40 Joquinu paroidwi—HO ] () <«
SUOIIEPUSWILLIODSI YIoMalel) DY
10 uoneusws|dwi Jaye PIYs ainyndo—HYH () <« |e1dsOH |eJauar) 0lu0I0] ‘g
aled wiel-buo) [eudsoH Janly JequinHy ‘g aoueplone DTy d1owold pue sisaquunu
Jo} Buniem swusied Oy 40 Joquinu paonpai saulepinb  |eudsoH uouier) |9BYDIN (| D7V 99NnpaJ 0} sa1691eJ1S JO Ylomawel Y «
‘0402 Aq 196481 DV poposdxe—HOIN (1) <« pue sjo0| (g) sjeudsoH sjuaned Oy YIOMBWERI) SOUEPIOAE DY oMng
(1saue ‘uoneqgniuial ‘uonoNIISqo
Aemure) syuans asianpe ul abueyd oN <« eIsayisaeue [ejousb
abieyosip [endsoy olwepeoe Buninbai Yapjo 1o (019 ‘ured ‘aunssaid poojq
paj-8sinu yum sAejgop abieyosip paonpay « Sabueyod aoioeid ‘ased-Areiusl ‘ebue) e Jo sieah g| ‘suanned  ‘es|nd ‘suoneuidsal ‘AlA1oe) eSO 8bieyosip
%7¥¢ AQ 1UN aJed eisayisaeue saulepinb  ease Ailanooal aneladolsod 11l PUE ‘|| ‘] sShiels paulwislepaid Jo uoneuswsaldwi asinN <
-1sod ay1 ui Aejs jo yibus| paseasosq « pue s|j0o] [eudsoH  |eaisAyd ySy ‘4npy elB0 8bieyosiq poumoig
sawoy Buisinu pue jendsoy ayl
U99M}aq PUE UIYHM UOIFEDIUNWIWIOD PASEAIOU| « saujjepinb abueyosip eydsoy sjuswinoop aonpoud pue Aoeinooe
sbuines pue sjoo| Jaye ewaoe|d ejep asealoul ‘sassao0id pue abueyoxe
1509 Ul paynsaJ sjuaied Jo sebieyosip Ajpwil aAl| Buueys awoy Buisinu asinbas  uoirewloul anoisdwi 03 ABojouyosl Jo asn ay| «
panosdwi pue Aejs jo yjbus| pasealosq « uolewIoU| QJlU8) [BOIPSIN OlWwdpedy  oym syusired Apep|3 s|essajal palsisse-Abojouyos] sPuipuelg
diysiapes|
SAI}08Y)S PUE UOIFBIIUNWIWIOD JUSIDIYS obeoyn uj syesswo|buod sJojesisiuiwpe |eydsoy
papn[oul usping [eloueuly Buionpal pue anl| Buueys lendsoy e jo ped woJy diysispes| pue UOIIEDIUNWIWIOD JUBIOIYT <«
sabieyosip pakejop Buinoidwi Jo) saibaiens « uolewolu| (2) srendsoH 4N diysJepes| pue uoEdIUNWWOD) ,,PAog
(spuaxeam uo pue sbujuens uj ebreyosip
Aiabins Aeys-poys J0} smoj|e os|e) ssaooid abieyasip ay} epinb
J9}SeYOUEB|\ ‘aAI}08]9 ‘BulInol 0} padojanap sem Jey} elsilo o1j10ads uo
sypne yjog ul sabieyosip yinos jo [eudsoH Ausieniun Buiaey sjusiied jeouy paseq abJeyosip aje}l|1oe) 0] S8SINU SMO|lY <«
paAejep Jo ajes ul uononpal JuediublS « Ssebueyo aooeid [eydsoH ‘asou Yes Jnpy abueyosip paj-asinN 2, uemog
uonesijeydsoy Buoj
anua) B UYlM pajeloosse
yljeaH .sueJaia) nesply Bujuopuoosp (uonyeioysal pue aled pajelbajul)
pue Asjiad ‘{[eudsoH emenQ JO ¥SU 1B 8Je oym JUBSWIUOIIAUS SAl}BI0}SaI B Ul 848D 9}ndeqnS <
V/N <« sabueyo sojoeid s|eydsoH sjuaied Jsp|o |iel4 Alsp|a [1eJ} 40} JuN 8Jed 81noeqns . ,oHeInog
Ayjepow ul sebueyd oN <«
suolssiwpeal Aep-Q¢ pasealosq <« (seo1nu8s uswabeuew ased pue ueldisAyd
%2l Agq ‘sabieyosip pusyeam ‘Buibew onsoubelp ‘Ga)
sabueyosip puayeam Jo uoipodoid paseaiou] « spaq GO/ ‘lendsoH yosi]  sjuaiied pasieydsoy pusydaM 8y} Uo S82IAI8S [elidsoy paseaiou] «
%¢ | Aq Aeis jo yibus| abeiane paseasoaq « Sebueyd aoloeid [eydsoH 011}91SC0-UON anieniul reydsoy Aep 2 o 20019
s)nsay JLiobajeo Bumes uonejndod jab.ae] jusjuo0o,/uonduosag Joyiny
aAneniu| aARenu|

panupuod ¢ 9|qeL

)
7
o
3]
3]
®©
c
[
o

o

Cadel L, et al. BMJ Open 2021;11:¢044291. doi:10.1136/bmjopen-2020-044291

14


http://bmjopen.bmj.com/

BMJ Open: first published as 10.1136/bmjopen-2020-044291 on 11 February 2021. Downloaded from http://bmjopen.bmj.com/ on March 17, 2021 at Barnes Library Medical School.

Protected by copyright.

n
7]
o
($]
o panuiuon
(1]
c seuwn}
() Aejop jo uonelouslap e Buiplone Ag saoirIes S1S09 pajeloosse pue sAkemyied aieo
nnw. a0 9jeIpawIaiul 10} Aj1oeded pue puewssp [enuajod a31ebi1SaAul 0} suole|NWIS [EO1SIIElS <«
oy} 9oueleq o3 djay |im sedejd mau 005 <« OAIJellul JIBYIO  SO2IAJISS [e100S aJlysduweH sjusnedu| SOOINISS 81ed ale|pawIslU| 20 DMElESIEY
sAejep jusied Buipiebal
S1UBWIWOD 8pIA0id 0} BWI} 8Y} Y00) S8sINN  «
sAejep wisiueydsw Buipodal pue Buiyoely Aejpp
asned ey} siojoey Bupoely Aq panoidwil saullspIinb (enue0 abseyosip e jo uolijeneas pue uswdojprsq <«
aq Aew sabieyosip jusijed [enpiAlpu] < pue S|00]  [BOIpaWw Olwapeoe) [eldsoH sjualjedu) wia1sAs Buipodas pue Bupoes| ,gPUEBIIOH
saullepinb sabieyosip
|9A9] [e20] 8y} 1B pue sjoo| peAejep punoJe sanssi| 8y} alojdxs 0} a1ed
sjuswabuesre Aousbuiluod jo uolreruswa|dul aAl| Buueys [e100S pue yieay usamiag diysisuped wesly <«
uoddns padjay wes) juaby abueyd syl <« uolewuolu| sjuanedu| wes| uaby abueyn gyPOOMUBH
soonoeld 1599 uole|sue.} abpsimouy
aJe0 jualjed punoJe sjuslo pue seaibejeJis abueyo Jo uoedlIUSPI SY}
pue saljiwe} woJj suofidesiad panoidw| « saujiepinb sJinoineyaq ybnoJyy sinoineyaq aAisuodsal yum synpe
Spaau [einoInBYSq UM pue sjoo| anisuodsal Jap|o 1o} aAlzeiHul Juswanoidw Ajenb v <«
suosiad Buowe sesed aJed Oy paseasosq « Sebueyo aonoeid NIH1 18\ Uyinos UlM S[enpIAipu| oueuQ spoddng jeinoineyeg soSiuewiny
abeyosipisod
aseo Aewnd Buyess sjusijed Jo sajes Jiedal eluiay
uoIssiwpea) Ul 9oualayip Jueoliubls oN <« [euinbui oidoososede|
Kiebins pue Awo1091sA08|0Yd (193w 3snw jusired yoes jeyy)
10 Aep 8y} uo pabieyosip aq 01 Ajoy1| aiow Arewuiyu) [eAoy Je1s89197 ojdoososede| BLIBYIO JO 1SI| Buimoyjjo) abieyosip paj-asinN <«
Ajpueoiiubis asem dnoib abieyosip paj-asinN «  Sabueyo aoioeid [endsoH Buinieoal syusied abseyosip paj-asinN »,UBUBID
Buioolq
paqg uo spaqg awoy Buisinu Jo saaud Jemoj
%6-%9 J0o spaq awoy Buisinu jo A|[ddns pasea.oul
Aq sabieyosip pakejop aieod [el100s 8sealosp abieyosip [eydsoy  Jo 1081e a8y} aiojdxa 0} Buljjepow jo esnay] <«
pinom 940} Aq spaq ased awoy Buiseaiou|] « aAljeIUl JBYI0 [eydsoH  Joj Buiyiem sjusied spaq awoy Buisinu jo Aiddns Buisea.ou) Lo uBYBNED
J22130 Bulj|ig e pue }Jsjo
(sanoy spaq 98¢ ‘aJius) [eoIpaN J00J} B ‘sysenbai juaijed ojuoJos|e Jusws|duwl
/L 01sinoy g'g) awi} abieyosip pasealosq <« nueg Jo Ajsianiun ueduBwWY 0} ABojopouyis|\ ewbIS XIS Jo 8sn ay] <«
uonuanieul-1sod (rendsoy Buiyoes) ABojopoyie|N
Aejs Jo yibus| ur uononpal Jueoniubls « Sabueyo so11oeId aseo Aseipsy) [endsoH 4N ewbig xiS Buisn 1osfoud indybnouyy [eydsoH ERE
aAl| Buueys
uoisnjuod uolewIoU| abueyo Jnoireyaq ajowoud o} seapl abueyo
juaied pasesaloap pue sousuedxs abieyosip sauliepinb o uoneuswsa|dwi pue juswdolaasp ayl Aq
juaned panoidwi ‘siolid [BO1Y18 pajeulwl] < pue sjoo]  Wa1SAS YeaH Ja|sQ Wel||I pamoj|o} ‘sydeouod abueyo Jo uonedliuap| «
ouBUQ Ul SAep DY 1sSemo «  Sabueyo aoi1oeid [eydsoH spuened OV seapl abueyn K HOIMPIYD
s)nsay Jfobajeo Bumes uonejndod jab.ae] jusjuoo,/uonduosag Joyiny
aAneniu| aARenu|

panupuo) ¢ a|qeL

15

Cadel L, et al. BMJ Open 2021;11:¢044291. doi:10.1136/bmjopen-2020-044291


http://bmjopen.bmj.com/

BMJ Open: first published as 10.1136/bmjopen-2020-044291 on 11 February 2021. Downloaded from http://bmjopen.bmj.com/ on March 17, 2021 at Barnes Library Medical School.
Protected by copyright.

panuiuon
sjuaired
juened Jad s3s0o Jun aJed [BuUOllISUE.} Aiep|e 10} s9o1AIeS uonel|igeyss pue buisinu
pue Aeis Jo yibus| pasealdsp ‘uonisodsip 9oueUl Pag-gg ‘feudsoH s,ydesor 1s (+02) pasueyuS Yum Hun ajA1s-uoneyjigeyal v «
abJeyosIp pue sawo2INo yiesy paroidwl| « PUB ainjonJIselju) [eydsoH sjsned Oy Auep|3 Jun aJed [euollSuBl] TS LE
oAl Buleys seuldIosIp Usamiaq uoledIuUNWWOoD
suolissiwpe jusiiedul Jo Jequinu abelane pue uolewou| aluan Buioueyus Aq sseoo.d abieyosip ayy
Aeis jo yibus| Juswpedsp Aousbisws ueipaw saulepInG  [BOIpa\ S ualpIyD Aewid ajey|ioey} 01 uoneoldde paseq-gam Y «
‘selebuns pa||@oueD JO Jaquunu pasealdsq « pue sjo0| jeydsoH sjuaiedu) Jayoel} Jusiied o, "OUOBIN
(422 dn-moj|0}
10 uonesiuebio ‘buiuue|d abieyosip Aes
‘swa|qoid [eaipaw Jo Juswabeuew ‘SadInIes
Buluueld ebreyosip spaq 0} sse00e paroidwil) saibsielis Jo Jequinu
Q110818 pue sabieyosip pakejap ‘suoissiwpe 00/ ‘[eudsoH ssou) MaN Sa1egelp yum siusied € ybnouy} uoissiwpe jusnaid 0} 80INBS Y «
areudoiddeu; ‘Aouednooo paq ul uononpay « Sebueyd aonoeid [eydsoH peniwpe Ajginoy 92IAI8S YoraJino salagelp [endsoH o, OWEN
9]eJ UOISSIWpPEaJ JNOY-8f Ul 8bueyd oN «
uoljuanIaUI (shep
-a1d 9%/ yum pasedwod ‘paiijenbuou aiom [endsoy paiyirenbuou pue paijienb) asn paq
sAep paq Jo % Eg ‘uonuaniaul 8y} buung « [eydsoy uo uonew.ojul sapinoid Jey; |00l Y «
sAep [endsoy sauljppinb uaJp|iyD oIS Jo} [eudsoH Moeqpaay
areudoiddeul Jo ysu Jamo| Ajueoiiubls < pue sjoo] [endsoH  sjusiyedul oujeipeed  pue HPNE-000}0ld Ssausjelidoiddy e [edlpajN  :(8002) JUBUEN
oW

alem A1anodai [euorouny /eusio abieyosip
Aep ayj uo pabireyosip jou alem Syy3-isod
pue aid sjuaned Jo 9,06 Aje1eWIX0iddy <«

awuweiboid uoI1109sal Aeis jo yibus)| [eudsoy |[eJono aonpal 0}
Syy3-1sod Aejep abieyosip e yym susied |2108.10]00 9A1R08e pouad Alenooal aalzeladolsod a8y} Ul Uuoilonpay <«
10 uoipodoud ul 8ousiayip ueolubis ON « Sabueyo aoioeid [eudsoH  Buiobispun sjusied Aiabuns Jaye Ailanooas paoueyug o, Uessee
Wejul/y/ 1.9$ Jo sbuines 1500 < sejeuoau ainjewsaid
shep 6'g 0} SAep z'gg wouy saullepIinG  |[eydsoH [eseusr) alodebulg Jo} sauljepinb abieyosip mau Jo uswdorsg <«
uoljesieydsoy Jo Uoljeinp uelpaw paonpay <« pue sjoo] [endsoH SJUBJUI InjBWaId salqeq ainjewsaid Joy seullepinb abieyosip meN acUel
aouspuadapul

Jo Bujuiebal pue A1snodai 10} SMO|e ‘aied
21noe wo.y b eyosip 1o} Apeas sjenpiaipul 1oy

awl} Jono pasealoul pakelep sAep jo aley <« aoueUly awoy pue [eydsoy usamiaq adiAies Bulbpuq y <«
paAejep sAep paq paonpay <« PUE 8injonJiselu| [eydsoH +G/ paby S}un aJeo aje|pawisiul dn-deig eUINeT
sAejep weishs
Aq pasned uayo alem shejep abieyosiq « abJeyosip ajey|ioe) UBD Wes} 8y} Jo Jequiaw
ulw |G pue sinoyt sem abieyosip o} Joud B ‘Bl8}I0 8y} s1eawW jualied a8y} 8oUO ‘elsIO
sjuaijed a|gelns /g 8y} Joj awi} Jem ues|\ « Sabueyo ao1oeid (sease spsem Aels-uoys Yyiog [eOIUlD JO 18s e Ag papinb si abieyosip jusiied «
Jou aJam gz ‘ebieyosip sauliepinb [BOIUI|D JNOY YHM BDIAISS pue NAY 8yl Wouy abueyosiq aA1084T puUe usIoIY]
pa| eldIO o} 8|gelns aiam sjusied /2 « pue sjoo| auloipaw anoe) [eydsoH  pabieyosip sjusiied 10} sjualied 4O UOIOBIRS - 86JBYDSIP POl BUSHID  5,UOSINS(Q-Se9]
s)nsay Jobajeo Bumes uonejndod jab.ae] jusuoo,/uonduosag Joyiny
aAneniu| aAReu|

panupuo) ¢ a|qeL

)
7
o
3]
3]
®©
c
[
o

o

Cadel L, et al. BMJ Open 2021;11:¢044291. doi:10.1136/bmjopen-2020-044291

16


http://bmjopen.bmj.com/

BMJ Open: first published as 10.1136/bmjopen-2020-044291 on 11 February 2021. Downloaded from http://bmjopen.bmj.com/ on March 17, 2021 at Barnes Library Medical School.

Protected by copyright.

4l penunuo)
w (sunoy g 10} ebBaeyOSIp Aouednooo |eydsoy aonpa.
m SNosUBIUE}SUI) OLIBUSDS }s8q 8U} Ul SAepgze (on4) PINOD jeus seiberesls abIeydsIp JUIelIp pue
c 0] G'|.8Z WOJ} UoIONPal B YIM ‘paonpal aJ11ud) [e2IPaI SJapulld [epow  Mmoj} jusied aiojdxs 0} SuOieINWIS [BO1ISIEIS <«
W. Apueoyiubis aq ued Aouednooo |ejdsoH <« SAITelIul JIBYIO [eydsoH uo paseq salep Buljjepow uonenwIS ¢ UID
(o) S92IAJISS JO UOIJBUIPIO0D pue
aJe9 Jo Alnuipuod ajowoud o1 Ajiwey usied
sabieyosip pue 8sinu 8y} Usam1ag UOIEDIUNWIWOY) <«
paAkejap anoidwi ueo sseooid Buluueld oAl Buleys abueyosip pakejep JUSWISA|OAUL
ab.1eydsIp 8y} Ul JUBWBA|OAUI 8sJnu Buioueyuy « uolewolu| 4N  Buiousuedxs esoy Ajwey pue jusijed pue uoiedioiued asinN splUBlld
(Aynunuoo
ueloisAyd Joy} swesl 10)1d ‘sa|ppny uoou.ale)
|0J1u00 spunou Bujuue|d abieyosip paseq-wesl
yum pasedwod wes} 10|id ul 81e. uoissiwpeal spaq ¢/9 ‘[eudsoH abseyosip  Aseudiosipiinw punose paseq SsuonuaAIoiu| <
Aep-og pue Aeis Jo yibus| Jomo| ‘uoou aiojeq aAl| Buueys ope.o|o) Jo AlsiaAluN pakelep yum spunol abieyosip
pabieyosip siusned jo uoipodoud JaybiH <« uolyewolu| [eudsoH  sjusned paysnessiq 10} 8in1onuis paseq-weal Areuldiosipiniy eplo¥ed
sonsibo| yusned
sAep 270 Aq Aeis jo yibus| ul asesloaq « (spaq |eudsoy [e101 G17) pue Aousioiye ‘Aels [endsoy areudoiddeur
%19 spaq /| j0 yun Ajuisiepy sjuaned ssasse 0} sainpadso.d abieyosip buusly <«
Aq Aeis usned sieldosddeur ul uoizonpay « Sabueyo ao10eld [eudsoH  uJogMmau JO SIBYION j000104d UOIIBN[EAS Y2INQ g,Slued
shep g ¢ Aq pasealoap S1S0D 90oNnpal
sjuaijed ewneJ Jo Aeis Jo yibus| abeliony <« pue Ayoedeo uoissiwpe a1ealo ‘sainpaoo.d
uoljuanieiul-1sod spag geg| ‘usbuluoin) abseyosip anoidwi ‘Aeis Jo yibus| 8onpai
skep g°g Aq paseasosp (ewneJ; pue [eo1bins) saullepinb a1ua) [eaIps|N Alsianiun 0} WIS XIS UBST UO paseq dABIjuUl Uy <«
sjualjed ||e Jo Aeis jJo yibus| ebeliony <« pue sjoo] [endsoH sjuaied ewnel| ewbig XIS uesaT gielloWsIN
sJapinoid usemiaq uoessadood indyBnouyy usized Buisiwixew
Buinoisdwi uo snooy piNoys sHoyg <« (uswipedsp Aq sawoy Buisinu pue [eudsoy usamiaq
juswabeuew Jayng sauljepinb 8JeD d)eIpaulIaiul) swoy MO} Jusiyed 8oueleq O} SWIE Jey} 001y <«
JO JojqIyul ue s| uojyesadood Jo 3oe| a8yl « pue sjoo| Buisinu o} [eydsoH SJ9X00|q pag juswebeuew Jayng LUBWSdA-INN
ssaulpeal abieyosip
(S1ualjed 8y} JO JUBSLUSSSSSE ,Sal|IWe) pue
sueloisAyd yum pajeroosse Ajpueaiyiubis
sem A}jIge)s [edlul|o 1e 8109s A}[IqoIAN
pUE 8oUBEg JO JUBWISSSSSY [EJIYDJEISIH <«
Aeys jo yibus| pabuojoid e Jnoypm sjuaiied jo ejuownaud
%26 UM pasedwod ‘Ajjigess [eoluljo buiyoea. spag /g9 ‘@ljus) Saouslog ejuownaud paJinboe-Ajunwiwod yym pajjwpe sjusiyed
90uo awoy ob o0} Apeas alem Aay} 38} Aels sauliepinb yifeaH || yregezi|g useny palinboe-Ayunwwod o abieyosip pue juswabeuew sy} Joj BLBILD <«
Jo y1bus| pabuojoid e yum sjusijed Jo %85 <« pue sjoo| [eydsoH yum sjusied Aemyied [eoiuD 09 OISO
JUBWIUOIIAUS
8NSS| UB SB Pa}ou SEM UOIIBOIUNWIWOD <« JeuosJad Jidy} Ul JUBLUSSBSSE SPasu & 1o}
V2a yum aousadxe aijisod ‘Ayunwiwiod sy} 01 Jo ‘swoy pableyosip
e papodal sienibaled pue sjuaiied jo %09 <« aJe poddns aJed alinbas oym sjusied «
abeyosip vza ybnoayy
[endsoy aAljoaye pue Ales yum sisissy «  sabueyo aoi1oeid [eydsoH  pabieyosip sjusied ssassy 0} abieyosig PELEEETY
s)insay Jobajes Bumes uonejndod jab.ae] jusuoo,/uonduosag Joyiny
aAneniu| aAReu|

panupuo) ¢ a|qeL

17

Cadel L, et al. BMJ Open 2021;11:¢044291. doi:10.1136/bmjopen-2020-044291


http://bmjopen.bmj.com/

BMJ Open: first published as 10.1136/bmjopen-2020-044291 on 11 February 2021. Downloaded from http://bmjopen.bmj.com/ on March 17, 2021 at Barnes Library Medical School.

panuiuo)

Protected by copyright.

(s4epinoid a3noe-1s0d J0} SOAIUSOUI [BIOURULL

juswinoop ‘aleo pajelbsiul ‘spag aiow pjing) sjeydsoy
uolEpUSLILIODS] uo j0edwi 97y aroidwi 0} seibejeis 9aIy] «
Buueys SaA}uaoU|
V/N « uoljewou| s|eydsoH syuened OV [elOUBUIH PUE ‘8Jed pajelbaiu| ‘eiow p|ing GyPUBKOUING
S9OINISS PBpPasU O} SS90
Buipinoid uo Buisnooy ‘e|qissod se Buo| se
J0o} (spoddns Ayunwiwod yym) sswoy Jisyy ul
Apnis Jo uoiBai 8y} SSOIO. %05 sjuaijed desy djay 03 paubisep swwelboid v <« ogMouUNquisH
1se9)| 1e Ag paseaiosp sjusijed Dy Jo 81ed « Sabueyo so1oeid s|eydsoH sjuaned oY 1s414 dWoH -1eys
awoy je
uaJp|Iyo 8|gels Ajjesipaw Joy ared Buipiroid uo
sal|lwey 81eonpe pue poddns o) swweiboid vy <«
wea} 8Jed awoy pue Jayjow siy anl| Buueys SpPIY SWOH }sow|y
Aq Jo} pased aq 0} swoy pauoljisuely Jusiyed uolewIoU| aiua) MHV
ay} “YHY e poddns Buimojjoy syjuow g « Sabueyog ao1oeid a)dsay pue [euolisuel]  juaijedul oulelpeed  Je swwelboid 8ied [euolliSuel} SWoy-0}-eydsoH ,BMI0g0g
sAep paqg jo Jaquinu paseaiou| «
(sebreyosip usiedur)
saposida paysiul} j0 Jsquinu pasessdsq <«
Aeis Jo y1bus| uesw pue ueipaw Pasealou| «
:dvO
sAep paqg jo Jaqwinu yum diysuone|ai oN « S90INISS SpEW U838 JoU aABY sjuswabuelie
(sebareyosip usiedul) (dvO) Areiyohsy aJed AJunwwod asneosaq [eydsoy ul ujewsal
soposida paysiulj JO Joquinu pasealou| « aby p|O pue (IND) sjuaned usym [eydsoy anoe o} (syuswAed)
Aeis Jo yibus| uesw pue uejpaw paseasosq « aoueUly SUIDIPBIA dl1BLIBY) JO a|gisuodsal Ajjeloueul) 8Je saljioyine [eo0] <«
TND  PUB 8injonJiseliu) sjeydsoH saljeroads - jusijedu| €002 10V (8bseyosiqg pakejeq) asen Alunwiwo) ,6Ueus
spaq 686 ‘ISnIL
SHN [endsoH Ausianiun sjuairedul sa1egelp ||e Jo} ‘uolreonps dnolb
(gL 016 | wouy) shkep /0 UDIMION PUEB Y|OHON paJn}onJis uo paseq ‘Juswabeuew sajagelq <«
AQ sAep paq sseoxe ueaw pasealdaq « Sobueyo aonoeld jeudsoH sjuaiiedul seyeqelq asJnu 1sije1oads jusiedul seyagelq o, uosdweg
yels Hun uonel|iqeysy siseq
wouy swwelboud sy} Jo suondaoiad annebaN « aAl| Buueys Ainlu) ureuag) NyI19 1uaiied [enpIAIpUl UB UO saunbiy yJewyouaq
paseaioap 10U sem Aeis Jo yibua| <« uolewolu| spaq gz ‘@ua)  JO (Hun uolel|igeyai Aeis jo yibus| ay1 spodal jeyl 001y <
sAep | g9 palelo} seullepinb  uoneyigeysy pesisdweyH 8Y0438) NYS sHUN |00} Ae3s jo
SHuUN g 8y} wou} sAejep abieyosip [e10] « pue s|joo] [endsoH om} ul syusnnedu]  yibus| [eob ‘AsupAg ‘esue) uoneljiqeysy [eAoy ocSHegoy
sajeJ uoissiwpeal ul abueyo oN «
(ce
0} 9G woly) g Aq pasealosp siaquinu pag <« SpEW U3 J0U dABY Sjuswabuele
uolljiw°z$ aJe0 AJunwwoo asneosaq [eydsoy ul urewsal
Aq AJanijop 991AISS JO SIS0 Pasealds] « sjuaned uaym [eydsoy anoe o} (syuswhed)
(shep g 01 G'9 wouy) aoueul [eydsoy uipaung sjuaned [eoipasw a|qisuodsai Ajjeloueuly aJe sa[IOyINe 8O0 «
sAep g g Aq pasealoap Aels Jo yibus| uBs|\ « PUB ain1onJiseu| [endsoH [esauab ainoy 109loid abueyosip pakejaq L
s)nsay Aobajes Bumes uone|ndod jabie} juajuoo/uondiosaqg loyny
aAeniu| aAReu|

penunuoy ¢ 9|qelL

)
7
o
3]
3]
®©
c
[
o

o

Cadel L, et al. BMJ Open 2021;11:¢044291. doi:10.1136/bmjopen-2020-044291

18


http://bmjopen.bmj.com/

)
7
[
3]
3]
®©
c
[
o

o

panuiuo)

Protected by copyright.

BMJ Open: first published as 10.1136/bmjopen-2020-044291 on 11 February 2021. Downloaded from http://bmjopen.bmj.com/ on March 17, 2021 at Barnes Library Medical School.

[eudsoy ui jo pesjsul ‘syun

spaqg 00081 [erlUapISal JO SBWOY UMO JIdY} Ul J0} paJted aq
‘aJeoy}eaH SUOSeas JNo- 0} a|doad 1o} moje 0] SB2IAISS JO SIall 93IY| <«
4N <« sebueyd sonoeid [endsoH 4N S92IAI9S PASEQ-AHUNWIWOD paJdl] eg/®1enEeD
%07 Aq
SHuN [eo1BIns/[edlpaw 8y} woly sebieyosip spag £69 sJauleq Bueuiwie
Aep 1xau Bunoipaid jo Aoeindoe pasesiou|] < ‘leudsoH Ausianiun yyesH Joy saibaress pue indybnoiyy Jusized yum
sinoyye’g an|| Buueys IFeuuIdul) Jo Ausianiun sanss| ssnosip 03 sbuleaw Apeam pue Ajleq <«
Aq Aejs jo yibus| abelane pasealoaq <« uolnewIoju| [eydsoH dN sbunesiy gpSNowAuouy
Buipuny 4o poddns [e1oos ou pey oym jusied
B Jo} sisoubelp yieay [eusw e yum ajdoad
Jo} dwoy dnoJb e punoy JoXIoM [BI00S ¥ o (010 ‘uoneuodsuedy ‘Adeisy) [euoirednod0o
aJed pue |eaisAyd ‘sieoinasewleyd ‘quawdinba
punom pasijeloads papiaoid jey: [eudsoy e o1 spaq 00/ ‘[eudsoH [eoipawi) abreyosip s,jusaiied e dn Buipjoy
[9ABJ] O} SEB puE SuoledIpaW 10} eam/0t$ aoueUl}  BMOJ JO AlsIaniun ‘Al emo| aJe 1.y} saoInes Joy Aed o1 puny [eudsoy vy <«
yum papinoid sem eaJe [ednJ e woiy jusned vy  PUB ain1onuiseu| [endsoH sjuaized painsuiun puny abseyosip paupadx3 ssSnowAuouy
ainje.ay| Aaan
Juswebeuew euwols Juspuadapul Awoisoa) dooj e awi} abieyosip
03 anp abseyosip pakejop Burousuadxa aAl| Buueys [eudsoy  JO uonew.lo} 8yl Yyum aypadxe pue uswabeuew ewols anoidwi
sjualjed Jo 1usoiad Ul aseasosp ueoiubls <« uolewolu| |esauab 1013sIp 91PUIS U0[}09SaJ JoLdlue 0} Aiebuns [e10810]09-1s0d swwelboid ¥ <
sAep g Aq paseaioap Aeis Jo yibus| abelany «  abueyo aoioeid jeudsoHq  Buiobispun sjusiied awweiboid Aionooal paoueyuy £gSIUNOA
}Jels piem pue
anl| Buueys (spaq [e101 029) NDI NDI UsBMISQ UOIIEDIUNLIWIOD 8}e}|10.) 0} 8|0J
(%1€ 01 %/2 uolewIoju| pPag-gg ‘[endsoH yued [eAoy NDI 8Y} WOoJy  Ydeasno aJed [edlid & Jo uoielusws|dwi ay] <«
woJy) % Agq pasealoul sebieyosip pakejsq « Ssebueyo sonoeid [eydsoH  psabieyosip sjusied 9|04 YoESJINO 8JBD [BON}IID
(moyy
ssoo04d abieyosip ‘shoq piem ‘ebieyosip o}
ssa00id abieyosip Aoud ‘ennosxa 8210 ‘sypne juaiied Ynoy
8y} Yum uonoeysiyes panoidwl pey sjusiied <« Bul||ig) sesseooud abieyosip anoidwi 0} BwbIS
(ulwgel 01 /g XIS Buisn saibajens jo uonejuswsaldwi 8yl <«
woly) 9 1z Aq paseasosp sem awi} abieyosiq « Sebueyo aoijoeid [eydsoH dN ewbis XIS - sseooud abueyosip ul Juswaroidw| grehepn
saAleniul Asy ybnoiyy suoissiwpeal
Ares pue sabieyosip pakejap ‘Aeis jo
yibus| anoidwi 01 wes} Areuldiosipiynw
pasealoap sajes UOI}oajUl pue uolosfal a1ndy <« BUIl0IBD e Ag pajusws|dwi swwelboid v <«
%05 Aq pasealosp (Aep /) 81eJ uoissiwpesy <« yinos jo Ausianiun [eaipsly  siuaidioal juejdsuely eIl
%t | Ag paseaiosp sabieyosip pakelaq « Sebueyo sonoeid [eydsoH Aauppy 1npy juswanoidwi Areuridiosipiaiul aAisusyaidwo) ool
s)insay Jobajes Bumes uonejndod jab.ae] jusjuo0o,/uonduosag Joyiny
aaneny| aAReu|

panupuo) ¢ a|qeL

19

Cadel L, et al. BMJ Open 2021;11:¢044291. doi:10.1136/bmjopen-2020-044291


http://bmjopen.bmj.com/

(€0

Open access

BMJ Open: first published as 10.1136/bmjopen-2020-044291 on 11 February 2021. Downloaded from http://bmjopen.bmj.com/ on March 17, 2021 at Barnes Library Medical School.

Protected by copyright.

penuiuo)
aoueUl
pue ainjonJiselju|
%G/ | O} %9'6| Wou} sabueyd aonoeid saAneniul oibarests Ayoud uswadwi
abseyosip Joy Buiyem syusned Aq pasn sAep anl| Buueys pue Ajuapi 0} padojaAsp 99IWWODd Y « sefomsunig
[endsoy ainoe jo abejuadiad Ul uononpay « uoljewou| 4N UN 99]}/WIWOD SAIJEIOJE[|00 DY MSN JO ddUIA0Id

sAep 06 01 dn e Jo}
S$990IMSS JO Alauen e ybnoayl swoy Jiayl wody g8 SS00Y
jusweoe|d D17 Spaau aseoyyesy J1oy} 196 0} SI0jUSS SMO|lY « aJed Ajunwiwo)
HUN <« sebueyo aojjoeid 4N Joy Buiyem siolues awoy 1e JNep 1S9\ YHON

(ueld aueo pasijeuosiad e dojansp 0}
2482 AJUNnWWOoD pue swoy pue aJed [eydsoy
‘aseo Arewd sajelbayul) aeo Arewnd pue

sooualiadxa Japinoid pue jusiied aAllISOd <« aiua) Apeple  Anunwwod yum sdiysisuped ybnoayy spesu
paploAe sAep DV 8801 <« yieaH [euoibay aye|yinos |leJ) pue xa|dwoo 2Je0 sjualjed ay} 199w 0} paubisep wesy «
(shep g0} jo ebeiene) shep Oy Ul uoioNpay « Sabueyd ad130eld [endsoH Ajeloos pue Ajjesipa|n SWOH®aYe|yinos gglBISAIN

s)nsay Juobajed Bumes uonejndod ja6.1e] jusjuoo,/uondussag loyiny

aAnenuj aAenuj

Cadel L, et al. BMJ Open 2021;11:2044291. doi:10.1136/bmjopen-2020-044291

20


http://bmjopen.bmj.com/

BMJ Open: first published as 10.1136/bmjopen-2020-044291 on 11 February 2021. Downloaded from http://bmjopen.bmj.com/ on March 17, 2021 at Barnes Library Medical School.
Protected by copyright.

[7)

n

il Penuiuon

M (suonerdepe

c Jlews Ya3njo Bunes|o ‘Buiues|o) swoy Buuredal

W pue Buisiueblo Aq Ajpges pue Apoinb jendsoy gePuUEIBUT

(@) awl} jels [eudsoy pue suonuanidiul Buisnoy aoueUly Jleday WwioJ} WOy uJnial 0} sjuaied Jap|o sa|geusy « Jleday pue
‘sAep pag [eydsoy ul sBUIAES }SOO [eljUBISONS <« PUE 8IN}ONJISEJU| pue aie) pue|bu3 Jo }SO\ sjuaned Jap|0 Jredas pue aseo pue|bul Jo }sop alen ‘swepy

s|essayal [eydsoy aJed wJs}-buoj Joy yem Asyy se (spoddns
017 01 DV 40 Jequinu Ul UoioNPal %6508 <« suoljesiueflo aled wis} 9J80 BWOY PaduUBYUS YlIM) SBWwoy Jidy Ul
sjuaied -Buo| pue AJunwiwod snoueA (+G2) sjuened desy djay 0} paubisep swweiboid ¥ <
OV Jo ebelane Alyiuow U uoonpal pjoj-z «  sebueyd aonoeld ‘sloupied yyeaH wnijjuL slojuas pasu YbiH 1s414 WOoH JTL=TTES

$90IN0SaJ POPasU JIay}
0} sjuaijed Buiosuuos Aqg a|qissod se Buo| se

spaq Jo} (spoddns Ayunwiwod yym) sswoy Jisyy ul »edNOID
%9-%1 01 %8¢ 6GY ‘S82IAIBS YieeH uoleH sjueijed desy djay 0} paubisep swweiboid Y «  ¥SeL OV NIH1
—9% g WOJ) paonpal (91Nde) OV JO Juddiad « Sabueyod aai3oeid [endsoH UN 1S414 dWoH 1seq [esua)

s)insay «Mobajeo Bumes uone|ndod je6.el juajuoo/uonduossaq loyiny
SAReHu| SAReu|

1
[=2]
N
<
<
<@
o
N
o
BN
o=
<5
[=3
k=3
£
E=]
=
©
@
—
-
o
-
S
=]
—
[=2]
N
<
<=
(=3
]
~—
-
—
N
o
N
<
S
S
S
xQ
-
<
—
Y
T
K]
=
[~
(&)

21


http://bmjopen.bmj.com/

Table 3 Continued

Initiative

Initiative

Results

category*

Setting

Target population

Description/content

Author

Practice changes » The equivalent of 35 acute care beds have

Hospital/ community in

Elderly patients

Home First

Shah®

been saved over 2 years
» 250 people have been diverted from LTC

Mississauga Halton Local

» A programme designed to help keep patients

Health Integration Network

in their homes (with community supports)

placement

Practice changes » Factors in reducing delays include:

NR

NR

Home First — 10 actions to transform discharge
» Actions to improve the pathway from hospital

Joint

identifying estimated date of discharge,

Improvement

Team®

using a framework for admissions, transfers
and discharges, appointing a provider for

to home focusing on achieving safe, timely

and person-centred care

coordinating the patients discharge plan,

screening for frailty, using transitional and

intermediate care services, adopting a home

first culture

*Initiative category is based on Doern and Phidd’s adapted framework Hosseus and Pal.*®

AHK, almosthome kids; ALC, alternate level of care; D2A, discharge to assess; ED, emergency department; ERAS, enhanced recovery after surgery; GM, geriatric medicine; HRH, Humber River

Hospital; ICU, intensive care unit; LHIN, local health integration network; LTC, long-term care; MGH, Michael Garron Hospital; N/A, not available; NR, not reported; OAP, old age psychiatry; TGH, Toronto

General Hospital.

~

Initiatives for
Improving
Delayed
Discharges

Infrastructure
and Finance
(n=10)

QCategory includes one study that used a randomized trial study design )

Figure 2 Categories of initiatives for improving delayed
hospital discharges.

(visual displays) were used to share information with the
multidisciplinary project team on issues affecting length
of stay and hospital bed occupancyfw This information
was used to guide practice changes aimed at improving
communication during the discharge process (daily
rounds, focusing on long-stay patients), bed management
(nursing support to prevent deterioration) and commu-
nity services (email updates and involvement of care
coordinators). The majority of initiatives shared informa-
tion though in-person communication; however, some
used technology. Caminiti e/ al used technology-assisted
communication to develop reports and audits to moti-
vate and hold physicians accountable,42 as in some health
systems, physicians play a key role in designating patients
as having a delayed discharge. Profiles for each physician
were created monthly using hospital administrative data
(containing length of stay, number of patients discharged
that month). All information sharing initiatives resulted
in positive outcomes (eg, reduced length of stay and a
decrease in delayed discharges).

Tools and guidelines

The tools and guidelines category included initiatives
with actionable, concrete steps or processes in the form of
tools, guidelines and models to inform practice. " 5457
Physicians and multidisciplinary teams (eg, nurses, social
workers, discharge planners) frequently implemented
tool and guideline initiatives. A promising initiative
within this category included the ALC Avoidance Frame-
work, developed by Burr and colleagues, with the goal
of preventing ALC designations and reducing ALC
rates.”® ®” This framework contains 12 leading practices,
with specific strategies for organisational assessment.
Some of the leading practices include: providing patients
and substitute decision makers with an estimated date
of discharge, identifying high-risk patients of becoming
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ALC and implementing escalation processes for the
management of ALC challenges. Additional initiatives
focused on improving patient flow through criteria-led
discharges (discharging patients once a predetermined
set of criteria had been met) and critical pathways/
discharge guidelines.

The majority of initiatives categorised as tools and
guidelines had positive results, 7719 51760 62 6466 yopiep
included a reduction in hospital days and length of stay.
However, one initiative, the Goal Length of Stay Tool, did
not have positive outcomes on length of stay.”’ This initia-
tive incorporated information sharing into a computer-
based programme to identify patients whose length of
stay exceeded their benchmark figure. It had no change
on length of stay and was perceived negatively by staff
because they did not believe the benchmark figure was an
accurate representation of a patient’s current functional
status and readiness for discharge.

Practice changes

This category included initiatives that altered how usual
care was delivered.”' ™ %0992 Common practice change
initiatives included hospital-based, nurse-led discharges
and cross-sectoral transitional programmes (eg, Home
First, Discharge to Assess, Hospital to Home). Most were
implemented by nurses and multidisciplinary teams.
Nurse-led and criteria-led discharges often involved a
predetermined list of criteria (clinical parameters) that
a patient was required to meet in order to be discharged
from hospital by a member of the discharge team. For
example, Graham et al conducted a retrospective study
(N=128) to compare nurse-led and doctor-led discharge
(standard discharge pathway) postlaparoscopic surgery.”*
For nurse-led discharge, the patient had to meet 13 pre-
established criteria (stable vital signs and comparable
to baseline on admission; achieved optimal mobility;
minimal nausea, vomiting and dizziness; adequate
pain control; received written and verbal instructions
about postoperative care, etc). When compared with
the doctor-led discharge group (n=64), patients in the
nurse-led group (n=64) were significantly more likely to
be discharged on the day of surgery. Incomparing reasons
for the success of the nurse-led model, the authors did
not tieit to patient factors but rather the ready availability
of the nurse specialistwho was able to implement the
clearly outlined discharge criteria (specific fornurse-led
discharge) much more quickly than the doctor-led group
(who did not use suchcriteria).

Another unique example of a practice change initiative
was the 7-day Hospital Initiative implemented by Blecker
et al” The purpose of this observational study was to eval-
uate the impact of increasing weekend staff (hospitalists,
care managers, social workers) and services on length
of stay, percent of patients discharged on weekends,
30-day readmission rate and in-hospital mortality rate.
This multifaceted intervention resulted in a decreased
average length of stay, an increased proportion of

weekend discharges and no impact on readmission rates
or mortality.

The majority of initiatives categorised as a practice
change resulted in positive outcomes on length of stay and
rate of discharge delays. However, there were several initia-
tives that were perceived negatively by patients,” or had
no change® ™ or a negative impact® on study outcomes
(increase in delayed discharges). Meehan et al explored
patient experiences with a programme (Discharge to
Assess) that discharged patients who were clinically ready
but still required support, in order for their needs to be
assessed in their own environment (ie, at home).77 Nega-
tive experiences were described by participants (patients
and caregivers) who indicated feeling ignored, had poor
communication with their healthcare providers and were
not involved in the decision-making process. Negative
outcomes were also identified in Williams et al prospective
cohort study.”® This study evaluated the impact of a crit-
ical care outreach role on delays in discharge and iden-
tified that discharge delays from the intensive care unit
increased over the study period with the implementation
of this role. The authors emphasised the importance of
a multifaceted and collaborative approach (involving
multiple stakeholders/ team members), focusing on
patient flow throughout the hospital in order to address
the numerous factors impacting delays.

Infrastructure and finance

The infrastructure and finance category included initia-
tives that involved tangible structural or financial changes
(eg, building more long-term care beds to facilitate the
transition of patients out of hospital, financial penalties
for remaining in hospital after being medically ready
for discharge).”” 7' The Community Care (Delayed
Discharges) Act in the UK was an initiative identified in
multiple articles.” ?® *” ' This initiative required local
authorities to make payments to acute hospitals when
patients could not be discharged because appropriate
community care arrangements had not been made.
Although this measure was not necessarily enforced, it
created incentive for the hospital and community to work
together more collaboratively. Additionally, transitional
care units™ ® and discharge funds” * were common
initiatives implemented to address delayed discharges
among elderly patients. Transitional care units focused
on rehabilitation to promote recovery and the regaining
of independence, while discharge funds paid for services
that were preventing the patient from being discharged
or returning home (eg, medical equipment, medications,
transportation, home repairs). All initiatives categorised
as infrastructure and finance had positive results on study
outcomes, including reductions in discharge delays,
length of stay and cost.”> %

Other initiatives

The other initiatives category included statistical and
predictive modelling of initiatives to improve delayed
discharges.'”™'” These models explored the impact of
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increasing the supply of nursing home beds,'”" potential
care pathways for the elderly and reimbursement costs'">
and discharge strategies to reduce hospital occupancy."
Gaughan et al’s modelling and empirical analysis iden-
tified that increasing the supply of long-term care beds
can decrease delayed discharges caused by a lack of social
care.'” Their models further emphasised the importance
of communication between hospitals and the long-term
care sector to reduce social care delayed discharges. Simi-
larly, Katsaliaki et al used discrete-event simulations to
determine care pathways and associated costs, in which
they identified that adding new beds in hospital or inter-
mediate care could reduce delay times.'"

3

Recommended initiatives: calls to action
Several articles were not evaluations but reports or reviews
consisting of recommended initiatives to address delayed
hospital discharges, which often combined a number of
the categories illustrated above.? ¥ 9219 gytherland and
Crump outlined three key solutions for improving delayed
discharges in Canada: building more acute and postacute
care beds, increasing integrated care and creating finan-
cial incentives to improve the quality, quantity and effec-
tiveness of healthcare.*” The authors discussed challenges
and limitations to implementing each of these options
and emphasised that a potential solution to addressing
delayed discharges was to combine the three strategies.
Another Canadian report developed recommendations
for providing care to the ageing population and those
experiencing a delayed discharge.2 Walker outlined
recommendations for improving primary care, the care
continuum and senior friendly acute care, responding to
special needs populations (eg, persons with mental health
concerns, addiction and neurological conditions, on dial-
ysis or ventilators), and implementing an ‘Assess and
Restore’ model (a programme to help patients maintain
or regain functional independence, transition to home
and remain in the community for as long as possible).
The NHS improvement (UK) also released a guide
in 2019 on reducing long hospital stalys.104 This guide
contained several recommendations for tackling delayed
discharges including: a patient flow bundle (a tool to
reduce delays for patients on inpatient wards) , Red2Green
Days (a visual tool to reduce unnecessary waiting by
patients by supporting the rounding process), long-
stay patient reviews (weekly reviews of long-stay patients
(>20days), to help tackle obstacles that are delaying
discharge) and multiagency discharge events (review of
individual patient journeys by bringing together senior
staff from the local health and social care system).

DISCUSSION

The purpose of this scoping review was to identify best
practices for reducing delayed discharges, examine the
characteristics of identified initiatives and develop recom-
mendations for future work. Based on the 66 included
articles, our findings showed that: (1) initiatives are

focused on quantitative outcomes, with limited assess-
ment of the impact on patient, caregiver and provider
experiences; (2) the sustainability of initiatives overtime
is not measured (3) there is a lack of important contex-
tual information reported (eg, population characteris-
tics, setting, implementation processes) and (4) there are
inconsistencies in how delayed discharges are defined.

This review highlighted where the majority of efforts
around addressing delayed discharges have been placed.
Practice change was the most common categorisation of
initiatives (n=36), followed by information sharing (n=19)
and infrastructure and finance (n=19). All initiatives cate-
gorised as information sharing and infrastructure and
finance reported positive outcomes. Despite reporting
positive outcomes, many information sharing initiatives
promoted communication between staff, with a limited
number targeting communication with patients and
families. Additionally, there were more initiatives imple-
mented in a single sector (eg, in hospital) in comparison
to cross-sectoral initiatives (eg, hospital and home care).

Length of stay was the most common outcome measured
in this scoping review, with a limited number of articles
exploring patient, caregiver and provider experiences.
For example, could it be considered a success if an initia-
tive does not result in a reduced length of stay, but allows
patients to obtain broader goals related to their care (ie,
being able to return home) or enhance their care expe-
rience? Qualitative methods, including the capturing of
patient, caregiver and provider experiences, would allow
for a deeper exploration and understanding of success
from the perspectives of different stakeholders involved
in the initiative."”"” Experiential evidence on whether
an intervention is working is required. As noted in our
review, a tool developed to better understand delayed
discharge was deemed irrelevant by care providers who
felt that the tool captured the wrong information.” There-
fore, capturing providers’ experiences and perspectives
are essential in understanding effectiveness of strategies
as well as uptake. Most articles included in this scoping
review used a quantitative study design, with limited arti-
cles using mixed methods or qualitative approaches; thus
highlighting a key focus for future research.

The majority of initiatives had an intervention or
follow-up period of 1year, but this ranged from 4 months
to 3years. Based on the limited number initiatives with a
follow-up period of longer than lyear (n=8), there is a
need for more formal evaluations with longer follow-up
periods to measure the sustainability of initiatives over
time. For example, Shelton et als Integrated Sustain-
ability Framework consists of five categories of factors
associated with the sustainability of interventions across
different contexts and settings: outer context (eg, poli-
cies, leadership, funding), inner context (eg, culture,
mission, funding), intervention characteristics (eg,
cost, adaptability, benefit), processes (eg, partnership,
training/support, planning, capacity building) and
implementer and population characteristics (eg, imple-
mentation  skills/expertise, attitudes/motivation).108
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Shelton et al recommended prospective, multi-level and
mixed methods study designs for studying the impact
and sustainability of interventions. Overall, the initiatives
included in this scoping review had positive short-term
impacts, but it is unclear if these outcomes are main-
tained over time. This emphasises the need to design and
implement interventions with sustainability in mind.

The majority of categories of initiatives resulted in posi-
tive outcomes; however, initiatives classified as practice
change had the most mixed outcomes (positive, negative
and no change). Practice changes often require a greater
number of resources and are more complex to implement
than static solutions (ie, hosting daily rounds, developing
a framework, etc). A recent systematic review (2018)
conducted by Geerligs et al identified implementation
barriers and facilitators of patientfocused, in-hospital
interventions,'” highlighting the complex interplay of
factors that can impact implementation. Three domains,
with the potential to impact the implementation process,
were identified: system (environmental context, culture,
communication processes and external requirements),
staff (commitment and attitudes, understanding and
awareness, role identity and skills, ability and confidence)
and intervention (ease of integration, face validity, safety
and legality and supportive components). Thus, it is
important for interventions to be nimble and adaptable
to support the changing need of patients, caregivers,
providers, organisations and policy contexts over time.

It was also unclear if some initiatives moved prob-
lems from one sector to another. For example, adding
more intermediate care beds may alleviate pressures in
acute care in the short-term but eventually also be at full
capacity if community resources are not available. The
7-day hospital discharge initiative highlighted in this
review, improved hospital throughput but had no impact
on re-admissions,”’ suggesting that thinking beyond one
sector is required. It is encouraging that most practice
change initiatives resulted in improved outcomes, but
more clarity is needed to understand what the trade-offs
were, as well as how to scale-up the successful initiatives.

Health systems also need to consider their broader
goals around delayed hospital discharge—should it only
be about reducing delays or should we place an equal
focus on optimising patient and caregiver experiences
and outcomes? The health system context, including the
funding environment, will ultimately shape what inter-
ventions get implemented and how they are sustained
over time. Some interventions may be considered low
value in some countries and contexts and high value
in others. Additionally, certain initiatives may be more
effective in different environments, as variations in the
number of hospital and long-term care beds per capita,
infrastructure financing and degree of integration across
sectors may impact the outcomes of an initiative. Future
research needs to better understand why some strategies
may thrive in some environments and not others.

Another key finding identified in the scoping review was
the lack of information and details on the implementation

strategy (how strategies were implemented, over what
time period, how implementation challenges were dealt
with), setting (where was it implemented) and popu-
lation characteristics (who was it implemented for).
The implementation of initiatives can be impacted by
differences in healthcare system structure and funding.
Further, this contextual information is essential for both
understanding outcomes, scaling-up and sustainability of
interventions because it is not only important to know if
the intervention was effective, but also for whom and in
what context it was effective.!'" !

Finally, this review highlighted a lack of consistency
in how delayed discharge was defined, both within and
across countries. While there was one definition that was
used more frequently (a patient was identified as medi-
cally ready/fit for discharge, but remained in hospital),
there can be different interpretations of when a patient
is considered ‘medically fit'" and who makes this deci-
sion. Inconsistent definitions can lead to variations in the
reported rates of delayed discharge, which can further
impact the perceived applicability and effectiveness of an
intervention. Our finding was echoed in a narrative review
conducted by Glasby et al, who further explained the
challenges differing definitions create when attempting
to compare findings.'' In order to mitigate these chal-
lenges, it is critical to be more consistent around how
delayed discharges are defined.

Future work

From this review, we have identified areas for future
research. First, patient, family and provider needs and
experiences should be explored during the development
and implementation of initiatives aimed at improving
delayed discharges. Patient and family engagementis both
important and recommended by healthcare and govern-
ment organisations; however, they are often excluded
in the development and write-up of best practice guide-
lines.!'? Second, evaluation studies that track outcomes
over a longer period of time should be conducted to
study the sustainability of initiatives over time, how they
are adapted (developmental evaluations), as well as
their impact on other sectors (eg, primary and commu-
nity care). Third, initiatives should be implemented and
integrated across sectors (hospital, primary care and
home and community care) to help get at the root of the
problem and ensure the implementation of an initiative in
one setting does not simply shift the problem to another.
Fourth, a review should be conducted to assess the state
of knowledge around initiatives that are more upstream
in nature (eg, hospital admission avoidance, emergency
department diversion and delivery models that proactively
address the health and social care needs of individuals in
community settings). Finally, there is an opportunity for
future research to consider a realist review of the liter-
ature on delayed hospital discharge to understand the
context, mechanisms of impact, outcomes and theories
of change, given that addressing a delayed discharge is
a complex problem. As a first step, we sought to include
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interventions that included hospitals, and this revealed a
single sector and reactive approach to addressing delayed
discharge.

Limitations

There are a few limitations of this review that should
be noted. It is possible that some relevant articles were
missed because the search was limited from 1 January
2004 and 16 August 2019 and conducted in English. Our
search strategy was comprehensive and we conducted an
in-depth search of grey literature to minimise the poten-
tial of missed articles. While we did not limit the inclusion
of articles to the English language, our search strategy was
in English, so there is a possibility that articles published
in different languages were not identified. We excluded
studies that changed the threshold/timing of discharge
(early discharge), as they often focused on cost-savings.
We acknowledge that some of these initiatives may have
transferable lessons to address discharge delays, and
thus, note their exclusion as a potential limitation of
this review. Although it is not a requirement for scoping
reviews,‘% the interventions in this review were not criti-
cally appraised, and thus, we cannot make recommenda-
tions on which interventions should be scaled up. Given
concerns with regression toward the mean, especially for
quality improvement projects, any positive results need to
be interpreted with caution. Health systems are complex,
evolving environments, where various iterations of strat-
egies are regularly implemented, but not necessarily
formally reported or published. Future work by our team
will include a process evaluation on how strategies are
actually implemented in different health system contexts,
as well as why they work or do not work.

Ethical considerations

There are a few ethical concerns associated with scoping
reviews to be noted. These concerns include authorship,
transparency and plagiarism. All authors met the Inter-
national Committee of Medical Journal Editors’ recom-
mended criteria for authorship and author order was
based on overall contribution to the review. We clearly
outlined our methods at each stage of the scoping review
to ensure transparency and replicability. We also acknowl-
edged individuals who contributed to the review, but who
did not warrant authorship. Lastly, when reporting the
results of individual studies, we wrote them in our own
words and cited appropriately to avoid plagiarism.

CONCLUSIONS

This scoping review identified a variety of initiatives
addressing delayed discharges across five categories: infor-
mation sharing, tools and guidelines, practice changes,
infrastructure and finance and other. The majority of
initiatives were focused on practice changes and many
incorporated more than one category. Initiatives were
often implemented in a single sector, rather than across
sectors. It appears that many strategies implemented in

hospitals including communication huddles, nurse-led
discharges, home first programmes and building more
infrastructure had positive short-term impacts. Many
initiatives that led to positive outcomes were implemented
by a multidisciplinary team and included a number of
components (eg, monthly reports and education). The
success of these initiatives is based on a service-led defini-
tion of success (effective use of hospital resources), rather
than success from the patient and family perspective. This
highlights the need to shift to a more patient-centred
approach that focuses on improving outcomes and expe-
riences, rather than system and hospital outcomes (ie,
length of stay and hospital occupancy) alone. Despite
the number of unique initiatives aimed at addressing
delayed discharges, current strategies may not be getting
at the root of the problem (initiatives/intervention prior
to hospital admission) and there is a need for solutions
to this problem that have a long-term and sustainable
impact.

Author affiliations

'Institute for Better Health, Trillium Health Partners, Mississauga, Ontario, Canada
? eslie Dan Faculty of Pharmacy, University of Toronto, Toronto, Ontario, Canada
®Rehabiliation Sciences Institute, University of Toronto, Toronto, Ontario, Canada
“Institute of Health Policy, Management and Evaluation, Dalla Lana School of Public
Health, University of Toronto, Toronto, Ontario, Canada

SQuality Division, Ontario Health, Toronto, Ontario, Canada

SCentre for Health Services and Policy Research, School of Population and Public
Health, University of British Columbia, Vancouver, British Columbia, Canada
"School of Social Policy, University of Birmingham, Edgbaston, Birmingham, UK
8Department of Family and Community Medicine, University of Toronto, Toronto,
Ontario, Canada

MAP Centre for Urban Health Solutions, St. Michael’s Hospital, Toronto, Ontario,
Canada

Twitter Kristina Marie Kokorelias @kmkokorelias

Acknowledgements The authors would like to thank the University of Toronto
librarian for their contribution to the search strategy, as well as Juliane Koropeski
(JK) and Maliha Asif (MA) for their help screening articles. We would like to thank
the involvement of our stakeholders who provided feedback on our search terms
and sent us grey literature. Lastly, we would like to thank our Alternate Level of
Care Advisory Council and Ida McLaughlin (chair of council) for their continual
support and feedback on this programme of work.

Contributors KK, SJTG, JS, JG and TK were responsible for the conception and
design of the study, as well as acquisition of funding for the study. LC, SJTG, KMK
and KK led the screening of articles and the analysis and interpretation of data, but
all authors contributed to the analysis and interpretation. Drafts of the manuscript
were reviewed and revised by all authors. All of the authors read and approved the
final manuscript.

Funding This work was supported by the Canadian Institutes of Health Research-
Transitions in Care Strategic Funding Initiative on Best and Wise Practices (Grant
#163064). KK holds the Dr Mathias Gysler Research Chair in Patient and Family
Centred Care. SJTG and TK are funded by the Canadian Institutes of Health
Research Embedded Scientist Salary Award on Transitions in Care working with
Ontario Health (Quality); the award also supported staff to assist with screening.

Competing interests None declared.
Patient consent for publication Not required.
Provenance and peer review Not commissioned; externally peer reviewed.

Data availability statement All data relevant to the study are included in the
article or uploaded as online supplemental information.

Supplemental material This content has been supplied by the author(s). It has
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been
peer-reviewed. Any opinions or recommendations discussed are solely those

26

Cadel L, et al. BMJ Open 2021;11:2044291. doi:10.1136/bmjopen-2020-044291

"1ybuAdos Ag paroarold
"J00Y0S [edIpa|N Arelqi sauleg e TZ0gZ ‘LT Yote uo jwod fwg-usdolway/:dny woly pspeojumod "TZ0z Arenigsd TT U0 T6Z¥70-0202-uadolwa/9eTT 0T St paysignd isiy :usdo rINg


https://twitter.com/kmkokorelias
http://bmjopen.bmj.com/

of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and
responsibility arising from any reliance placed on the content. Where the content
includes any translated material, BMJ does not warrant the accuracy and reliability
of the translations (including but not limited to local regulations, clinical guidelines,
terminology, drug names and drug dosages), and is not responsible for any error
and/or omissions arising from translation and adaptation or otherwise.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which
permits others to distribute, remix, adapt, build upon this work non-commercially,
and license their derivative works on different terms, provided the original work is
properly cited, appropriate credit is given, any changes made indicated, and the use
is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iDs
Lauren Cadel http://orcid.org/0000-0001-6925-8163
Sara J T Guilcher http://orcid.org/0000-0002-9552-9139

REFERENCES

1 Bate A. Delayed transfers of care in the NHS, 2017: 1-20.

2 Walker D. Caring for our aging population and addressing alternate
level of care: report submitted to the Minister of health and long-
term care. Canada, 2011.

3 Rojas-Garcia A, Turner S, Pizzo E, et al. Impact and experiences
of delayed discharge: a mixed-studies systematic review. Health
Expect 2018;21:41-56.

4 Barnable A, Welsh D, Lundrigan E, et al. Analysis of the influencing
factors associated with being designated alternate level of care.
Home Health Care Manag Pract 2015;27:3-12.

5 McCloskey R, Jarrett P, Stewart C, et al. Alternate level of care
patients in hospitals: what does dementia have to do with this? Can
Geriatr J 2014;17:88-94.

6 Walker H, Langton D, Thomson L. 'New to forensic'; implementing
a problem-based introductory educational programme for
forensic practitioners in Scotland. J Psychiatr Ment Health Nurs
2011;18:934-42.

7 Jasinarachchi KH, Ibrahim IR, Keegan BC, et al. Delayed transfer
of care from NHS secondary care to primary care in England: its
determinants, effect on hospital bed days, prevalence of acute
medical conditions and deaths during delay, in older adults aged 65
years and over. BMC Geriatr 2009;9:4.

8 Rosman M, Rachminov O, Segal O, et al. Prolonged patients' in-
hospital waiting period after discharge eligibility is associated with
increased risk of infection, morbidity and mortality: a retrospective
cohort analysis. BMC Health Serv Res 2015;15:246-46.

9 Everall AC, Guilcher SJT, Cadel L, et al. Patient and caregiver
experience with delayed discharge from a hospital setting: a
scoping review. Health Expect 2019;22:863-73.

10 Amy C, Zagorski B, Chan V, et al. Acute care alternate-level-of-care
days due to delayed discharge for traumatic and non-traumatic
brain injuries. Healthc Policy 2012;7:41-55.

11 Hwabejire JO, Kaafarani HMA, Imam AM, et al. Excessively long
Hospital stays after trauma are not related to the severity of illness:
let's aim to the right target! JAMA Surg 2013;148:956-61.

12 Challis D, Hughes J, Xie C, et al. An examination of factors
influencing delayed discharge of older people from hospital. Int J
Geriatr Psychiatry 2014;29:160-8.

13 Costa AP, Hirdes JP. Clinical characteristics and service needs
of Alternate-Level-of-Care patients waiting for long-term care in
Ontario hospitals. Healthc Policy 2010;6:32-46.

14 Costa AP, Poss JW, Peirce T, et al. Acute care inpatients with long-
term delayed-discharge: evidence from a Canadian health region.
BMC Health Serv Res 2012;12:172.

15 Kozyrskyi A, De Coster C, St John P. Long stay patients in Winnipeg
acute care hospitals. Healthc Manage Forum 2002;Suppl:15-20.

16 Lorenzo RD, Formicola V, Carra E, et al. Risk factors for long-stay in
an ltalian acute psychiatric ward: a 7-year retrospective analysis. J
Nurs Educ Pract 2013;4:p68.

17 Rogers A, Clark EH, Rittenhouse K, et al. Breaking down the
barriers! factors contributing to barrier days in a mature trauma
center. J Trauma Acute Care Surg 2014;76:191-5.

18 Mitchell F, Gilmour M, McLaren G. Hospital discharge: a descriptive
study of the patient journey for frail older people with complex
needs. J Integr Care 2010;18:30-6.

19 Tan WS, Chong WF, Chua KSG, et al. Factors associated with
delayed discharges after inpatient stroke rehabilitation in Singapore.
Ann Acad Med Singap 2010;39:435-41.

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

Landeiro F, Leal J, Gray AM. The impact of social isolation on
delayed Hospital discharges of older hip fracture patients and
associated costs. Osteoporos Int 2016;27:737-45.

Poulos CJ, Magee C, Bashford G, et al. Determining level of

care appropriateness in the patient journey from acute care to
rehabilitation. BMC Health Serv Res 2011;11:291-91.

Zeitz KM, Carter L, Robinson C. The ebbs and flows of changing
acute bed capacity delays. Aust Health Rev 2013;37:66-9.
Anderson ME, Glasheen JJ, Anoff D, et al. Understanding predictors
of prolonged hospitalizations among general medicine patients: a
guide and preliminary analysis. J Hosp Med 2015;10:623-6.
Hendy P, Patel JH, Kordbacheh T, et al. In-depth analysis of delays
to patient discharge: a metropolitan teaching hospital experience.
Clin Med 2012;12:320-3.

Salonga-Reyes A, Scott IA. Stranded: causes and effects of
discharge delays involving non-acute in-patients requiring
maintenance care in a tertiary hospital general medicine service.
Aust Health Review 2017;41:54-62.

Sutherland JM, Repin N, Crump RT. Paying for hospital services:
a hard look at the options. Toronto, Canada: CD Howe Institute,
2013: 1-32.

Sutherland J. Hospital payment policy in Canada: options for the
future. Canadian Health Services Research Foundation, 2011.
Ontario Ministry of Health and Long-Term Care. Quality-based
procedures indicators: an implementation guidance document.
Ontario, Canada, 2014: 1-38.

David G, Polsky D. Economics of Home Health Services. In: Culyer
AJ, ed. Encyclopedia of health economics. San Diego: Elsevier,
2014: 477-83.

Treasury HM. Spring budget 2017. United Kingdom, 2017.
Knowles G, Burke MR, Carr M. Independent expert review of
delayed discharges: Department of health, 2018.

Fagan L. 'Bed blockers' costing Ottawa hospitals millions. Glut of
patients awaiting more appropriate care a 'crisis,' health workers
say. Ottawa: CBC News, 2019.

McCloskey R, Jarrett P, Stewart C. The untold story of being
designated an alternate level of care patient. Healthc Policy
2015;11:76-89.

Munn Z, Peters MDJ, Stern C, et al. Systematic review or
scoping review? Guidance for authors when choosing between a
systematic or scoping review approach. BMC Med Res Methodol
2018;18:143.

Levac D, Colquhoun H, O'Brien KK. Scoping studies: advancing the
methodology. Implement Sci 2010;5:69.

Tricco AC, Lillie E, Zarin W, et al. PRISMA extension for scoping
reviews (PRISMA-ScR): checklist and explanation. Ann Intern Med
2018;169:467-73.

Bramer WM, Giustini D, de Jonge GB, et al. De-duplication of
database search results for systematic reviews in endnote. J Med
Libr Assoc 2016;104:240-3.

Babineau J. Product review: Covidence (systematic review
software). J Can Health Libr Assoc 2014;35:68-71.

Doern GB, Phidd RW. Canadian public policy: ideas, stucture and
process. 2nd. Toronto, Canada: Nelson Canada, 1992.

Adlington K, Brown J, Ralph L, et al. Better care: reducing length of
stay and bed occupancy on an older adult psychiatric ward. BMJ
Open Qual 2018;7:e000149.

Boyd SS. Hospital administrators' strategies for reducing

delayed Hospital discharges and improving profitability. Walden
Dissertations and Doctoral Studies 2017:1.

Caminiti C, Meschi T, Braglia L, et al. Reducing unnecessary
Hospital days to improve quality of care through physician
accountability: a cluster randomised trial. BMC Health Serv Res
2013;13:14.

Patel H, Yirdaw E, Yu A, et al. Improving early discharge using a
team-based structure for discharge multidisciplinary rounds. Prof
Case Manag 2019;24:83-9.

Ali Pirani SS. Prevention of delay in the patient discharge process:
an emphasis on nurses' role. J Nurses Staff Dev 2010;26:E1-5.
Sutherland J, Crump R. Alternative Level of Care: Canada’s Hospital
Beds, the Evidence and Options. Hcpol 2013;9:26-34.
Anonymous. Patient flow initiatives decrease LOS, up capacity.
Hosp Case Manag 2010;18:117-24.

Brankline AL, Coyle CM, Jencks KA, et al. Practical innovations:
technology-assisted referrals. Soc Work Health Care
2009;48:768-76.

Henwood M. Effective partnership working: a case study of hospital
discharge. Health Soc Care Community 2006;14:400-7.

Maloney CG, Wolfe D, Gesteland PH, et al. A tool for improving
patient discharge process and hospital communication practices:
the "Patient Tracker". AMIA Annu Symp Proc 2007:493-7.

Cadel L, et al. BMJ Open 2021;11:2044291. doi:10.1136/bmjopen-2020-044291

27

"1ybuAdos Ag paroarold
"J00Y0S [edIpa|N Arelqi sauleg e TZ0gZ ‘LT Yote uo jwod fwg-usdolway/:dny woly pspeojumod "TZ0z Arenigsd TT U0 T6Z¥70-0202-uadolwa/9eTT 0T St paysignd isiy :usdo rINg


http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0001-6925-8163
http://orcid.org/0000-0002-9552-9139
http://dx.doi.org/10.1111/hex.12619
http://dx.doi.org/10.1111/hex.12619
http://dx.doi.org/10.1177/1084822314539164
http://dx.doi.org/10.5770/cgj.17.106
http://dx.doi.org/10.5770/cgj.17.106
http://dx.doi.org/10.1111/j.1365-2850.2011.01778.x
http://dx.doi.org/10.1186/1471-2318-9-4
http://dx.doi.org/10.1186/s12913-015-0929-6
http://dx.doi.org/10.1111/hex.12916
http://www.ncbi.nlm.nih.gov/pubmed/23634162
http://dx.doi.org/10.1001/jamasurg.2013.2148
http://dx.doi.org/10.1002/gps.3983
http://dx.doi.org/10.1002/gps.3983
http://dx.doi.org/10.12927/hcpol.2010.21899
http://dx.doi.org/10.1186/1472-6963-12-172
http://dx.doi.org/10.1016/s0840-4704(10)60177-9
http://dx.doi.org/10.5430/jnep.v4n1p68
http://dx.doi.org/10.5430/jnep.v4n1p68
http://dx.doi.org/10.1097/TA.0b013e3182aa3d5f
http://dx.doi.org/10.5042/jic.2010.0247
http://www.ncbi.nlm.nih.gov/pubmed/20625618
http://dx.doi.org/10.1007/s00198-015-3293-9
http://dx.doi.org/10.1186/1472-6963-11-291
http://dx.doi.org/10.1071/AH11077
http://dx.doi.org/10.1002/jhm.2414
http://dx.doi.org/10.7861/clinmedicine.12-4-320
http://dx.doi.org/10.1071/AH15204
http://dx.doi.org/10.12927/hcpol.2015.24364
http://dx.doi.org/10.1186/s12874-018-0611-x
http://dx.doi.org/10.1186/1748-5908-5-69
http://dx.doi.org/10.7326/M18-0850
http://dx.doi.org/10.3163/1536-5050.104.3.014
http://dx.doi.org/10.3163/1536-5050.104.3.014
http://dx.doi.org/10.5596/c14-016
http://dx.doi.org/10.2307/3552071
http://dx.doi.org/10.2307/3552071
http://dx.doi.org/10.1136/bmjoq-2017-000149
http://dx.doi.org/10.1136/bmjoq-2017-000149
http://dx.doi.org/10.1186/1472-6963-13-14
http://dx.doi.org/10.1097/NCM.0000000000000318
http://dx.doi.org/10.1097/NCM.0000000000000318
http://dx.doi.org/10.1097/NND.0b013e3181b1ba74
http://dx.doi.org/10.12927/hcpol.2013.23480
http://dx.doi.org/10.1080/00981380902958213
http://dx.doi.org/10.1111/j.1365-2524.2006.00651.x
http://www.ncbi.nlm.nih.gov/pubmed/18693885
http://bmjopen.bmj.com/

50

Roberts K, Stiller K, Harling R, et al. Impacts and perceptions of a
computer-based length of stay benchmarking program. Int J Ther
Rehabil 2013;20:237-45.

76

Mahto R, Venugopal H, Vibhuti VS, et al. The effectiveness of a
hospital diabetes outreach service in supporting care for acutely
admitted patients with diabetes. QUM 2009;102:203-7.

51 Sobotka SA, Agrawal RK, Msall ME. Prolonged hospital discharge 77 Meehan L, Banarsee R, Dunn-Toroosian V, et al. Improving
for children with technology dependency: a source of health care outcomes for patients discharged early using a home assessment
disparities. Pediatr Ann 2017;46:e365-70. scheme. London J Prim Care 2018;10:62-7.

52 Williams TA, Leslie GD, Brearley L, et al. Discharge delay, room for 78 Panis LJGG, Verheggen FWSM, Pop P, et al. The impact of hospital
improvement? Aust Crit Care 2010;23:141-9. discharge on inappropriate hospital stay. Int J Health Care Qual

53 Younis J, Salerno G, Fanto D, et al. Focused preoperative patient Assur Inc Leadersh Health Serv 2004;17:189-93.
stoma education, prior to ileostomy formation after anterior 79 Sampson MJ, Crowle T, Dhatariya K, et al. Trends in bed occupancy
resection, contributes to a reduction in delayed discharge for inpatients with diabetes before and after the introduction
within the enhanced recovery programme. Int J Colorectal Dis of a diabetes inpatient specialist nurse service. Diabet Med
2012;27:1-5. 2006;23:1008-15.

54 Chidwick P, Oliver J, Ball D, et al. Six change ideas that significantly 80 Starr-Hemburrow L, Parks JM, Bisaillon S. Home first: reducing
minimize alternate level of care (alc) days in acute care hospitals. ALC and achieving better outcomes for seniors through inter-
Healthc Q 2017;20:37-43. organizational collaboration. Healthc Q 2011;14:70-6.

55 Baumann M, Evans S, Perkins M, et al. Organisation and features 81 Taber DJ, Pilch NA, McGillicuddy JW, et al. Improved patient
of hospital, intermediate care and social services in English sites safety and outcomes with a comprehensive interdisciplinary
with low rates of delayed discharge. Health Soc Care Community improvement initiative in kidney transplant recipients. Am J Med
2007;15:295-305. Qual 2013;28:103-12.

56 Burr E, Dickau S. Leading practices in alternate levels of care (alc) 82 Udayai K, Kumar P. Implementing six sigma to improve hospital
avoidance: a standardized approach. Hcq 2017;20:44-7. discharge process. Int J Pharm Sci Res 2012;3:4528-32.

57 Holland DE, Pacyna JE, Gillard KL. Tracking discharge delays: 83 Calveley P. Doing, not talking: hospital admission avoidance.
critical first step toward mitigating process Breakdowns and Nursing and Residential Care 2007;9:230-2.

Inefficiencies. J Nurs Care Qual 2016;31:17-23. 84 Qentral East LHIN ALC Tgsk Group. Alternate level of care systems

58 Lian YG, Ying SHK, Peng CC, et al. Early discharge study Issues and recommendations. Ontgrlo, Canada_, 2008.
for premature infants: Singapore General Hospital. Perm J 85 qut Improver_nent 'I_'eam. Home First - Ten Actions to Transform
2008;12:15-18. Discharge. United Kingdom, 2013.‘

59 Mahant S, Peterson R, Campbell M, et al. Reducing inappropriate 86 Krystal A. Southlake at home Webinar. Canada, 2019.
hospital use on a general pediatric inpatient unit. Pediatrics 87 !_HIN Co_llaboratlve. _Shar/ng Best Pra_ct/ces:_ Transition Mgnagem(_ent
2008:121:61068-73. lg On:‘jarlo2 (—) ﬁome First: Implementation Guide and Toolkit. Ontario,

60 Moeller JJ, Ma M, Hernandez P, et al. Discharge delay in patients anaca, : : .
with community-acquired pneumonia managed on a critical 88 Nhortr; Vc\)/e?t C_)orgmuncljty (2:826‘1 Access Centre. Wait at home fact
pathway. Can J Infect Dis Med Microbiol 2006;17:109-13. 89 SShZi .N Zirclec\)n,/ :;;gs: , h tou;vards solving the alc crisis (home first

61 Mur-Veeman |, Govers M. Buffer management to solve bed- Ontario. Canadg 201 Op y 9 '
blocking in the Netherlands 2000-2010. Cooperation from an 90 Shah N7 A call to’ actior; on ER/ALC: promoting effective care across
integrated care chain perspective as a key success factor for the hea}th continuum. Ontario Canéga 2011 9
managing patient flows. Int J Integr Care 2011;11:e080. ) gl PR

62 Niemeijer GC, Trip A, Ahaus KTB, et al. Quality in trauma care: 91 Starr-Hemburrow L. Home First - Optimizing Patient Flow and
improving the7 discha;rge procedu’re of batients by means of Ie;':m six Patient Centred Care Canada, 2010.

) PO 92 Province of New Brunswick. Health annual report 2016-2017. New
sigma. J Trauma 2010;69:614-9. . . Brunswick, Canada, 2017.

63 Ardagh MW‘ Tonkin G, Possenniskie C. Improvmg aqute patient flow 93 Behan D. Delayed transfers of care — an early review of progress. J

and r.esolvmg emergency department overcroyvqlng |!1.Nfew Zealand Integr Care 2005;13:43-8.
,I?;esgl‘jazlz—1—:h1e2r“r:%z$:galIenges and the promising initlatives. N Z 94 Levin KA, Crighton E. Measuring the impact of step down
L S . intermediate care on delayed discharge: an interrupted time series

64 Brown |, Jellish WS, Kleinman B, et al. Use of postanesthesia analysis. J Epidemiol Community Health 2019;73:674-9.
discharge criteria to reduce discharge delays for inpatients in the 95 Manville M, Klein MC, Bainbridge L. Improved outcomes for elderly
postanesthesia care unit. J Clin Anesth 2008;20:175-9. patients who received care on a transitional care unit. Can Fam

65 Gutmanis |, Speziale J, Bussel L, et al. The South West local health Physician 2014;60:6263-71.
integration network behavioural supports Ontario experience. Hcq 96 Rae B, Busby W, Millard PH. Fast-tracking acute hospital care -
2016;18:50-6. . ) from bed crisis to bed crisis. Aust. Health Review 2007;31:50-62.

66 Lees-Deutsch L, Jackson J, Balaji A, et al. Developing a process 97 Shah A. The impact of the community care (delayed discharge) act
for Cr_|ter|al-Led discharge: selection of patients for efficient and 2003 on the length of stay and bed occupancy in old age psychiatry
effective discharge (speec_i). J Nurs Care Qual 2020;35:35:140—6. units in England. Int J Geriatr Psychiatry 2007:22:1164-5.

67 Toropto Central Communlty Care Access Qentre. ALC avoidance 98 Adams S. Care & Repair England. Reducing Delayed Transfer of
Ieac;’lng gr iCt’_CGSC and émpzr 81v§ment strategies for the acute care Care through housing interventions: Evidence of Impact. United
sector. Ontario, Canada, . Kingdom, 2017.

68 Arendts G Eitzhardinge S, Pronk K, et al. Front-loading allied health 99 Exr?edited discharge fund helps uninsured patients. Plan frees up
intervention in the emergency departmernt does not reduce length of beds for patients who can pay. Hosp Case Manag 2008;16:70-5.
stay for admitted older patients. Int J Clin Pract 2013;67:807-10. 100 Manzano-Santaella A. Payment by results and delayed discharges.

69 Béland F, Bergman H, Lebel P, et al. A system of integrated care for Bri J Healthcare Manag 2009;15:440-3.
older persons with disabilities in Canada: results from a randomized 101 Gaughan J, Gravelle H, Siciliani L. Testing the bed-blocking
controlled trial. J Gerontol A-Biol 2006;61:367-73. hypothesis: does nursing and care home supply reduce delayed

70 Blecker S, Goldfeld K, Park H, et al. Impact of an intervention to Hospital discharges? Health Econ 2015;24(Suppl 1):32-44.
improve weekend hospital care at an academic medical center: an 102 Katsaliaki K, Brailsford S, Browning D, et al. Mapping care
observational study. J Gen Intern Med 2015;30:1657-64. pathways for the elderly. J Health Organ Manag 2005;19:57-72.

71 Boutette M, Hoffer A, Plant J, et al. Establishing an integrated 103 Qin S, Thompson C, Bogomolov T, et al. Hospital occupancy
model of subacute care for the frail elderly. Healthc Manage Forum and discharge strategies: a simulation-based study. Intern Med J
2018;31:133-6. 2017;47:894-9.

72 Bf?wen A, KUfmlar gl Hcéward JI, etJagol\iliriz I;E?OdiGSCharge: improving 104 NHS Improvement. Guide to reducing long Hospital stays. United
efficiency, safely. Clin Govern Int ;19:110-6. Kingdom, 2018.

73 EI-Eid GR, Kaddoum R, Tamim H, et al. Improving hospital 105 Hamilton AB, Finley EP. Qualitative methods in implementation
discharge time: a successful implementation of six sigma research: an introduction. Psychiatry Res 2019;280:112516.
methodology. Medicine 2015;94:e633. 106 Southam-Gerow MA, Dorsey S. Qualitative and mixed methods

74 Graham L, Neal CP, Garcea G, et al. Evaluation of nurse-led research in dissemination and implementation science: introduction
discharge following laparoscopic surgery. J Eval Clin Pract to the special issue. J Clin Child Adolesc Psychol 2014;43:845-50.
2012;18:19-24. 107 Qualitative Research in Implementation Science group. Qualitative

75 Maessen JMC, Dejong CHC, Kessels AGH, et al. Length of stay: methods in implementation science. United States: National Cancer
an inappropriate readout of the success of enhanced recovery Institute, Division of Cancer Control and Population Sciences,
programs. World J Surg 2008;32:971-5. 2019: 1-31.

28 Cadel L, et al. BMJ Open 2021;11:¢044291. doi:10.1136/bmjopen-2020-044291

"1ybuAdos Ag paroarold
"J00Y0S [edIpa|N Arelqi sauleg e TZ0gZ ‘LT Yote uo jwod fwg-usdolway/:dny woly pspeojumod "TZ0z Arenigsd TT U0 T6Z¥70-0202-uadolwa/9eTT 0T St paysignd isiy :usdo rINg


http://dx.doi.org/10.12968/ijtr.2013.20.5.237
http://dx.doi.org/10.12968/ijtr.2013.20.5.237
http://dx.doi.org/10.3928/19382359-20170919-01
http://dx.doi.org/10.1016/j.aucc.2010.02.003
http://dx.doi.org/10.1007/s00384-011-1252-2
http://dx.doi.org/10.12927/hcq.2017.25226
http://dx.doi.org/10.1111/j.1365-2524.2007.00697.x
http://dx.doi.org/10.12927/hcq.2017.25227
http://dx.doi.org/10.7812/TPP/08-040
http://dx.doi.org/10.1542/peds.2007-2898
http://dx.doi.org/10.1155/2006/375645
http://dx.doi.org/10.5334/ijic.650
http://dx.doi.org/10.1097/TA.0b013e3181e70f90
http://www.ncbi.nlm.nih.gov/pubmed/22016165
http://www.ncbi.nlm.nih.gov/pubmed/22016165
http://dx.doi.org/10.1016/j.jclinane.2007.09.014
http://dx.doi.org/10.12927/hcq.2016.24482
http://dx.doi.org/10.1097/NCQ.0000000000000423
http://dx.doi.org/10.1111/ijcp.12153
http://dx.doi.org/10.1093/gerona/61.4.367
http://dx.doi.org/10.1007/s11606-015-3330-6
http://dx.doi.org/10.1177/0840470418774807
http://dx.doi.org/10.1108/CGIJ-03-2013-0007
http://dx.doi.org/10.1097/MD.0000000000000633
http://dx.doi.org/10.1111/j.1365-2753.2010.01510.x
http://dx.doi.org/10.1007/s00268-007-9404-9
http://dx.doi.org/10.1093/qjmed/hcn174
http://dx.doi.org/10.1080/17571472.2018.1489467
http://dx.doi.org/10.1108/09526860410541504
http://dx.doi.org/10.1108/09526860410541504
http://dx.doi.org/10.1111/j.1464-5491.2006.01928.x
http://dx.doi.org/10.12927/hcq.2011.22162
http://dx.doi.org/10.1177/1062860612450309
http://dx.doi.org/10.1177/1062860612450309
http://dx.doi.org/10.12968/nrec.2007.9.5.23554
http://dx.doi.org/10.1108/14769018200500008
http://dx.doi.org/10.1108/14769018200500008
http://dx.doi.org/10.1136/jech-2018-211628
http://www.ncbi.nlm.nih.gov/pubmed/24829021
http://www.ncbi.nlm.nih.gov/pubmed/24829021
http://dx.doi.org/10.1071/AH070050
http://dx.doi.org/10.1002/gps.1808
http://www.ncbi.nlm.nih.gov/pubmed/18548790
http://dx.doi.org/10.12968/bjhc.2009.15.9.44008
http://dx.doi.org/10.1002/hec.3150
http://dx.doi.org/10.1108/14777260510592130
http://dx.doi.org/10.1111/imj.13485
http://dx.doi.org/10.1016/j.psychres.2019.112516
http://dx.doi.org/10.1080/15374416.2014.930690
http://bmjopen.bmj.com/

108 Shelton RC, Cooper BR, Stirman SW. The sustainability of 111 Balasubramanian BA, Cohen DJ, Davis MM, et al. Learning
evidence-based interventions and practices in public health and evaluation: blending quality improvement and implementation
health care. Annu Rev Public Health 2018;39:55-76. research methods to study healthcare innovations. Implementation

109 Geerligs L, Rankin NM, Shepherd HL, et al. Hospital-based Sci 2015;10:31.
interventions: a systematic review of staff-reported barriers and 112 Glasby J, Littlechild R, Pryce K. Show me the way to go home: a
facilitators to implementation processes. Implementation Sci narrative review of the literature on delayed Hospital discharges and
2018;13:36. older people. Br J Soc Work 2004;34:1189-97.

110 Green LW, Glasgow RE. Evaluating the relevance, generalization, 113 Zhao G, Kennedy C, Mabaya G, et al. Patient engagement in the
and applicability of research: issues in external validation and development of best practices for transitions from hospital to home:
translation methodology. Eval Health Prof 2006;29:126-53. a scoping review. BMJ Open 2019;9:e029693.

"1ybuAdos Ag paroarold
"J00Y0S [edIps|N Arelqi sauleq e TZ0gZ ‘LT Yose uo jwod fwg uadolway/:dny woly pspeojumod "TZ0zZ Arenigad TT U0 T6Z¥70-0202-uadolwa/ogTT 0T se paysignd isiy :uado rING

Cadel L, et al. BMJ Open 2021;11:2044291. doi:10.1136/bmjopen-2020-044291 29


http://dx.doi.org/10.1146/annurev-publhealth-040617-014731
http://dx.doi.org/10.1186/s13012-018-0726-9
http://dx.doi.org/10.1177/0163278705284445
http://dx.doi.org/10.1186/s13012-015-0219-z
http://dx.doi.org/10.1186/s13012-015-0219-z
http://dx.doi.org/10.1093/bjsw/bch136
http://dx.doi.org/10.1136/bmjopen-2019-029693
http://bmjopen.bmj.com/

BMJ Publishing Group Limited (BMJ) disclaims al liability and responsibility arising from any reliance

Supplemental material

placed on this supplemental material which has been supplied by the author(s)

BMJ Open

Supplementary material

Supplementary Table 1. Preferred Reporting Items for Systematic reviews and Meta-Analyses
extension for Scoping Reviews (PRISMA-ScR) Checklist

SECTION PRISMA-ScR CHECKLIST ITEM EEE‘ETED ON

TITLE
Title
ABSTRACT

Structured
summary

INTRODUCTION

Rationale

Objectives

METHODS

Protocol and
registration

Eligibility criteria

Information
sources™
Search
Selection of

sources of
evidencet

Data charting
processt

Data items

10

11

Identify the report as a scoping review.

Provide a structured summary that includes (as
applicable): background, objectives, eligibility
criteria, sources of evidence, charting methods,
results, and conclusions that relate to the review
questions and objectives.

Describe the rationale for the review in the context
of what is already known. Explain why the review
questions/objectives lend themselves to a scoping
review approach.

Provide an explicit statement of the questions and
objectives being addressed with reference to their
key elements (e.g., population or participants,
concepts, and context) or other relevant key
elements used to conceptualize the review
questions and/or objectives.

Indicate whether a review protocol exists; state if
and where it can be accessed (e.g., a Web
address); and if available, provide registration
information, including the registration number.
Specify characteristics of the sources of evidence
used as eligibility criteria (e.g., years considered,
language, and publication status), and provide a
rationale.

Describe all information sources in the search (e.g.,
databases with dates of coverage and contact with
authors to identify additional sources), as well as
the date the most recent search was executed.
Present the full electronic search strategy for at
least 1 database, including any limits used, such
that it could be repeated.

State the process for selecting sources of evidence
(i.e., screening and eligibility) included in the
scoping review.

Describe the methods of charting data from the
included sources of evidence (e.g., calibrated forms
or forms that have been tested by the team before
their use, and whether data charting was done
independently or in duplicate) and any processes

for obtaining and confirming data from investigators.

List and define all variables for which data were
sought and any assumptions and simplifications
made.

Page 1

Pages 2-3

Pages 4-6

Page 6

Page 6

Pages 7-8

Page 7
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Pages 7-8

Page 9

Page 9

Cadel L, et al. BMJ Open 2021; 11:e044291. doi: 10.1136/bmjopen-2020-044291



BMJ Publishing Group Limited (BMJ) disclaims al liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

SECTION ITEM | PRISMA-ScR CHECKLIST ITEM EEE‘ETED ON

Critical appraisal If done, provide a rationale for conducting a critical
of individual appraisal of included sources of evidence; describe .
sources of 12 thpepmethods used and how this information was Not applicable
evidence§ used in any data synthesis (if appropriate).
Synthesis of 13 Describe the methods of handling and summarizing Pages 9-10
results the data that were charted. 9
RESULTS
. Give numbers of sources of evidence screened,
?gllﬁgggr;]?f 14 assessed for eligibility, and included in the review, gii%?am ’i::‘?g\tljre
. with reasons for exclusions at each stage, ideally
evidence . . 1
using a flow diagram.
Characteristics of For each source of evidence, present
sources of 15  characteristics for which data were charted and Pages 10-11
evidence provide the citations.
Critipal appraisal If done, present data on critical appraisal of .
W't.h'n sources of 16 includedpsources of evidence (segpitem 12). Not applicable
evidence
Results of For each included source of evidence, present the Pages 37-62
individual sources 17  relevant data that were charted that relate to the (tables)
of evidence review questions and objectives.
Synthesis of 18 Summarize and/or present the charting results as Pages 11-17
results they relate to the review questions and objectives. 9
DISCUSSION
Summarize the main results (including an overview
of concepts, themes, and types of evidence
Sqmmary of 19  available), link to the review questions and Pages 18-21
evidence oo .
objectives, and consider the relevance to key
groups.
Limitations 50 Discuss the limitations of the scoping review Page 23
process.
Provide a general interpretation of the results with
Conclusions 21 respect to the review questions and objectives, as Page 24
well as potential implications and/or next steps.
FUNDING
Describe sources of funding for the included
Funding 50 sources of evidence, as well as sources of funding Page 25

for the scoping review. Describe the role of the
funders of the scoping review.

JBI = Joanna Briggs Institute; PRISMA-ScR = Preferred Reporting Items for Systematic reviews and Meta-Analyses
extension for Scoping Reviews.

* Where sources of evidence (see second footnote) are compiled from, such as bibliographic databases, social media
platforms, and Web sites.

1 A more inclusive/heterogeneous term used to account for the different types of evidence or data sources (e.qg.,
quantitative and/or qualitative research, expert opinion, and policy documents) that may be eligible in a scoping
review as opposed to only studies. This is not to be confused with information sources (see first footnote).

1 The frameworks by Arksey and O’Malley (6) and Levac and colleagues (7) and the JBI guidance (4, 5) refer to the
process of data extraction in a scoping review as data charting.

§ The process of systematically examining research evidence to assess its validity, results, and relevance before
using it to inform a decision. This term is used for items 12 and 19 instead of "risk of bias" (which is more applicable
to systematic reviews of interventions) to include and acknowledge the various sources of evidence that may be used
in a scoping review (e.g., quantitative and/or qualitative research, expert opinion, and policy document).

From: Tricco AC, Lillie E, Zarin W, O'Brien KK, Colquhoun H, Levac D, et al. PRISMA Extension for Scoping Reviews
(PRISMASCR): Checklist and Explanation. Ann Intern Med. 2018;169:467—-473. doi: 10.7326/M18-0850.
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Supplementary Table 2. Medline Search Strategy

# | Search Term Results (#
of articles)

1 | (alternat* level* adj2 care).tw,kf 74

2 | (bed adj2 (block* or occup* or delay* or capacit* or over?crowd*)).tw kf | 1756

3 | Bed Occupancy/ 2468

4 | ((delay* or late* or defer* or post?pon*) adj2 (discharg* or transfer* or 10642
handoff* or handover* or releas*)).tw,kf

5 | (delay* or late* or defer* or post?pon*).tw kf 1759017

6 | Patient Discharge/ 27462

7 |5and 6 1847

8 | (stranded patient).tw kf 2

9 |lor2or3or4dor7or8 15908

10 | Health Plan Implementation/ or delivery of health care/ or health care 215111
reform/ or patient care management/ or critical pathways/ or guideline/ or
practice guideline/ or health policy/

11 | (strateg™* or intervention* or program* or service* or model* or initiative* | 9434922
or polic* or plan* or re?design* or design* or tool* or system* or
guideline* or practice guideline* or best practice*).tw,kf

12 | ("health plan implementation" or "health?care delivery" or "health?care 8472
reform*" or "patient care management" or "critical pathway™*").tw kf

13| 10or 11 or 12 9526394

14 | 9 and 13 8141

15 | Limit 14 to (case reports or comment or editorial or letter) 238

16 | 14 not 15 7903

17 | limit 16 to yr="2004-Current" 5519
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Supplementary Table 3. Definitions and Characteristics of Delayed Discharges from Database Searches

Author Definition of ALC/ Delayed Discharge Reason for Reason for Delayed Length of Delayed
Hospitalization Discharge Discharge
Adlington et al. «NR Psychiatric condition NR NR
(2018) [40]
Ardagh et al. (2011) | «NR NR Limited access to aged care NR
[41] beds
Arendts et al. «NR Cerebrovascular NR NR
(2013) [42] insufficiency, fractured
neck of femur, cardiac
failure, myocardial
ischaemia, respiratory
tract infection, chronic
airway disease
exacerbation
Baumann et al. « Waiting longer in hospital than necessary NR NR NR
(2007) [43]
Behan (2005) [44] « Staying in hospital because community care NR No arrangements for NR
arrangements have not been made community care
Béland et al. (2006) | « Waiting in hospital for a nursing home NR NR NR
[45] placement
e Referred to as bed-blockers
Blecker et al. «NR Medical, surgical or Delays in care on the NR
(2015) [46] other services weekend
Boutette et al. « Patients who are medically stable or stabilizing | NR NR NR
(2018) [47] and are no longer acutely ill
Bowen et al. (2014) | «Remaining in hospital after the patient was NR Not completing take home NR
[48] considered ready for discharge prescriptions on time
Boyd (2017) [49] o Increasing length of stay because hospital staff | NR Lack of coordination and NR
does not discharge patient when once they are communication between
identified as medically ready for discharge physicians and other staff
Brankline (2009) «NR NR Social workers were without | NR
[50] access to the patients’ chart,

nurses were not available,
fax was not received by the
care facility
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Author Definition of ALC/ Delayed Discharge Reason for Reason for Delayed Length of Delayed
Hospitalization Discharge Discharge
Brown et al. (2008) | «NR NR Doctor's order delay, nurse NR
[51] unavailable, bed unavailable,
transportation unavailable,
waiting for radiography,
medical, inadequate pain
management, uncontrolled
nausea/ vomiting, other
Burr et al. (2017) »Occupying an acute hospital bed, but not NR NR NR
[52] requiring the level of resources or services
provided in the acute setting
Caminiti et al. « Patients who had an unnecessary hospital stay | NR Waiting for tests, lab results, | NR
(2013) [53] (so signs, symptoms or diagnoses) consultations, surgery,
transfer to another unit, IV
antibiotic treatment not
completed, home care
services not arranged, lack of
transportation, other
Chidwick et al. « Occupying a hospital bed when acute care NR NR NR
(2017) [54] treatment has completed or the patient no
longer requires the intensity of hospital
resources
El-Eid et al. (2015) | «NR NR NR NR
[55]
Gaughan et al. e Occurring when a patient is medically ready NR Unclear Days of delay over 5
(2015) [56] for hospital discharge to be cared for in an years (monthly average)
alternative setting =784.9
Delayed patients over 5
years (monthly average)
=284
Graham et al. « Patients with morning operations who were not | Laparoscopic Post-operative nausea and NR

(2012) [57]

discharged the same day
« Patients with afternoon operations who were
not discharged within 24 hours

cholecystectomy or
laparoscopic inguinal
hernia repair

vomiting, pain, difficulty
voiding, urinary retention,
wound haematoma, post-
operative hypotension and
social reasons
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Gutmanis et al. «NR NR Responsive behaviours NR
(2016) [58]
Henwood (2006) «Delayed discharges (still often referred to by NR NR NR
[59] the pejorative term ‘bed blocking’)
Holland et al. « Discharge occurring beyond the time NR Incomplete dismissal Delay time = 23.6 days
(2016) [60] determined by the provider and patient summary, unavailability of
discharge prescriptions and
miscommunication among
team members about
discharge plans
Katsaliaki et al. «NR NR NR NR
(2005) [61]
Lees-Deutsch et al. | «NR NR Delays in medications being | Mean =4 hours 51
(2019) [62] prescribed, outstanding minutes
investigations, transportation | Range = 50 minutes to 10
delays, general practitioner hours 22 minutes
note
Levin et al. (2019) «Remaining in hospital after the patient was NR Lack of appropriate Intervention:

[63]

considered medically ready for discharge

community care or support

2013 = 8262 days; 2016
= 3499 days

Control:
2013 = 1354 days; 2016
=993 days

Lian et al. (2008)
[64]

«Delaying discharge for a reason that is not
related to the infant’s illness following
discharge clearance from the medical team

Premature infant

Minimum weight not
achieved, delayed planning
or delivery of discharge plan
to parents, lack of ownership
over discharge planning

257 discharge delay
days, mean = 7 days/
infant

Maessen et al.
(2008) [65]

» Meeting all discharge criteria (tolerance to
food, good pain control, defecation and
independence in activities of daily living to
preoperative level), but not being discharged at
the moment the patient was ready

Elective colorectal
resection

Additional wound care,
symptoms of an anastomotic
leakage

Pre: Median = 2, range =
0-17 days

Post: median = 1, range =
0-9 days
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Mahant et al.
(2008) [66]

«Non-qualified hospital days occur when the
Medical Care Appropriateness Protocol tool is
applied to a patient and the criteria has not
been met

NR - general pediatric
inpatient unit

Waiting for tests, [V
antibiotics not completed,
receiving nutrition, still
under observation/
investigation, waiting for
rehabilitation/ long-term care
bed, treatment tapering not
complete, needs education,
psychosocial/ economic,
administrative delays/
documents not complete,
waiting for consult

Non-qualified days:

Preintervention — 3859 of

8228 days

Intervention — 2413 of
7246 days

(2018) [70]

after patients are identified as ‘clinically
optimized’

Mahto et al. (2009) | «Involving the diabetes team late, resulting in a | Diabetes or other NR NR
[67] prolonged length of stay general medicine
admission
Maloney et al. «NR NR NR NR
(2007) [68]
Manville et al. « Needing more supports before discharge or Dementia, delirium, Dementia, immobility, falls NR
(2014) [69] delayed recovery of elderly hospitalized confusion, fall, or fractures post-
patients fracture, injury, frailty | rehabilitation, fragility,
or failure to thrive, caregiver burden, cancer
infection, cardiac
condition, psychiatric
or neurological
condition
Meehan et al. «Requiring additional supports for care needs NR NR NR

Moeller et al.
(2006) [71]

« Discharge that occurs after a patient has been
identified as ready for discharge (normalized
vital signs, baseline status of lung function and
oxygenation, negative blood culture,
appropriate blood cell count, stabilization of
comorbid illnesses)

Community acquired
pneumonia

Additional tests required,
patients felt unready for
discharge, delay in acquiring
home support, nausea,
concerns with treatment
compliance

Discharged at time of
stability:

mean LoS = 6.7 days
median LoS = 5.5

Increased LoS:
mean LoS = 7.9 days
median LoS =7.5
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Mur-Veeman et al. | « Waiting to be admitted to next care setting NR NR NR
(2011) [72] (nursing home or home care) after completing
treatment in current setting
Niemeijer et al. «NR Trauma, surgery, other | Waiting for rehabilitation NR

(2010) [73]

facility or nursing home,
delays in discharge planning,
waiting for an operation or
diagnostic result, other
factors

Panis et al. (2004) » Occurring from inappropriate hospital stays Childbirth Insurance companies not Inappropriate days of
[74] (when there is no medical indication for a covering maternity care at stay:
hospital stay to continue) home 2000: 72 (13.3%)
2001: 64 (14.7%)
2002: 30 (7.2%)
Patel et al. (2019) « Discharging patients when it is medically safe | NR Lack of communication NR
[75] to do so between the multidisciplinary
team members, incomplete
discharge plans
Pirani (2010) [76] « Waiting for discharge process after identified NR Individual factors (personal NR
as medically and physically ready for choice, age, emotional
discharge disposition, support from
family/ friends), medical
factors (new medical
problems), organizational
factors (lack of home
support, unavailability of
nursing or rehabilitation
facilities)
Qin et al. (2017) ¢ Occupying a hospital bed for non-medical NR NR NR
[77] reasons after being identified as medically
stable
Rae et al. (2007) «NR NR — acute general Lack of early family NR

(78]

medicine

consultation, family refusal
to take patient home,
inadequate discharge
planning, no discharge on
Fridays or the weekend, staff
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too busy to discharge all
patients, adverse events,
miscommunication across
disciplines, too many patients
on staffs’ care, not all
conditions dealt with, IV
medications not transferred
to oral, lack of diagnosis,
waiting for rehabilitation
services/ consultations,
waiting for bed

[85]

education

Roberts et al. «NR Stroke, brain Cognitive/ psychological Stroke Unit: Total
(2013) [79] dysfunction, major issues, waiting for home additional days = 1821,
multiple trauma, spinal | modifications, waiting for range = 1-330
cord dysfunction, other | community services, lack of | Brain Injury Unit: Total
neurological condition | accommodation, waiting for | additional days = 4490,
or impairment nursing home placement, range = 1-673
waiting for additional
medication or surgical
procedure
Sampson et al. «NR NR NR NR
(2006) [80]
Shah (2007) [81] +NR NR Community services not NR
arranged, patient’s needs not
assessed
Sobotka et al. +Remaining in hospital after reaching medical Ventilator and NR NR
(2017) [82] stability because of social or resource tracheostomy
complications management
Starr-Hemburrow et | « Waiting in a care setting for the appropriate NR NR NR
al. (2011) [83] level of care
Sutherland et al. « Waiting for the appropriate post-acute care NR NR NR
(2013) [84] setting after being identified as ready for
discharge
Taber et al. (2013) «NR Kidney transplant Lack of medication NR

Cadel L, et al. BMJ Open 2021; 11:€044291. doi: 10.1136/bmjopen-2020-044291



Supplemental material

BMJ Publishilng Group Limited (BMJl) disclaims all liabjlity and responsibili

placed on'this supplemen

] | 1 arising from any reliance
al material which has been supplied by the author(s)

BMJ Open

Author Definition of ALC/ Delayed Discharge Reason for Reason for Delayed Length of Delayed
Hospitalization Discharge Discharge
Udayai et al. (2012) | «NR NR Lack of nurses or NR

[86]

housekeepers, delayed
manual delivery of papers,
communication barriers,
unavailability of wheelchairs

Williams et al.
(2010) [87]

«Relocating the patient after 8 hours of being
identified as ready for discharge from the ICU

Cardiac surgery,
trauma, sepsis, other
medical condition or
surgery

No available bed, medical
concern, lack of suitable
accommodation, staff
shortage, poor skill mix

2001: median delay time
=29 hours (max=26
days)

2008: median delay time
= 25 hours (max=8 days)

Younis et al. (2011)
[88]

«Remaining in hospital for longer than 5 days

Stoma formation
following colorectal
surgery

Delayed independent
management of ileostomy

Greater than 5 days
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