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Abstract

Background: With the ever-increasing demand on acute healthcare, the hospital discharge process and delayed
discharges are considered relevant in achieving optimal performance in clinical settings. The purpose of this paper is to
review the literature to identify conceptual and operational definitions of delayed discharges, identify causes and effects
of delayed discharges, and also to explore the literature for interventions aimed at decreasing the impact (in terms of
reducing the number/rate of delays) of delayed discharges in acute healthcare settings.

Methods: An extensive literature search yielded a total of 26 248 records. Sixty-four research articles were included in the
scoping review after considering inclusion/exclusion criteria and the PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-Analysis) search strategy. The following databases were utilized: Cochrane, EBSCO, PubMed, PubMed
Central, Medline, and Web of Science. The search was carried out between January 2017 and March 2020 and covered
literature ranging from 1990 to 2019. Results were reviewed by authors for duplicates and filtered using the inclusion/
exclusion criteria. Tables were created to classify the chosen articles (n = 64), allowing us to organise findings and results.
Results: Conceptual and operational definitions were analysed. In turn, causes and effects of delayed discharges were
extracted and represented in diagrammatic format, together with specific interventions used in acute healthcare settings
to lessen the effect of delayed discharges. Operational definitions of delayed discharges were found to be more difficult to
establish, particularly in the light of the vast number of different scenarios and workplace interventions uncovered in the
literature. The main causes of delayed discharges were faulty organisational management, inadequate discharge planning,
transfer of care problems, and age. The main effects were bed-blocking, A&E (Accident & Emergency) overcrowding,
and financial implications. The main interventions included ‘discharge before noon’ initiative, ‘discharge facilitation
tools, ‘discharge delay tracking’ mechanisms, and the role of general practitioners and social care staff.

Conclusion: This paper fills a gap in the fragmented literature on delayed inpatient discharges by providing a research-
based perspective on conceptual and operational definitions, causes and effects, as well as interventions to minimize
their impact. The findings and definitions are intended as points of reference for future research.
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Introduction

Over the past few decades, healthcare systems in both
developed and developing countries have been subjected
to increasingly challenging financial scenarios, more so
against the background of the 2008-2009 financial and
macro-economic crises.! Specifically, European Union
(EU) countries are increasingly focusing their efforts on an
overall reduction in public sector expenditure on healthcare
through the elimination of resource waste and inefficiency.
Such issues have mainly revolved around events related to
the admission and discharge of patients in acute hospital
settings. The efficiency of hospital processes, in relation
to the admission and discharge processes, has attracted the
attention of scholars in the field of health services in a bid
to ensure efficiency and effectiveness without jeopardizing
quality of care.?

The hospital discharge process stands at the core of such
issues. Healthcare organisations are complex and unique,
meaning that understanding the behaviour of each system
is crucial in the attempt to manage it effectively’ It is of
utmost importance that hospital discharges are not viewed
as some ‘end point’ but rather as another step in the patient
pathway through acute hospital care.* Various stakeholders
are involved in the provision and co-ordination of healthcare
in this transition stage so as to ensure safe transfer of care.
Clinical pathways are highly intricate because they are often
unique to individual patients going through the pathways.
The delayed discharge of hospital patients has been singled
out as a major factor that hinders acute care settings from
reaching optimal levels of performance.®

Delayed discharges are very prominent worldwide. For
example in the United Kingdom the marked increase in
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delayed discharges is of significant concern, especially after
being linked with increased mortality rates.® Likewise, a
vast number of studies conducted throughout EU countries
provided ample evidence of similar occurrences.”'® This has
led policy-makers and healthcare managers to address issues
related to inpatients’ length of stay in an effort to cut down on
costs and improve hospital patient flow and management.

It tends to be very difficult to eradicate ‘delays’ because
they are not always easily identifiable” The more one
explores this issue in different country settings, the more it
becomes apparent that the concept of a ‘delayed discharge’
lacks clarity and is in dire need of being properly defined.
Unless a common definition of the term exists, there can
be no credibility in comparisons between different research
investigations conducted in different settings. Identifying the
multiple manifestations of delayed discharges is key to the
development of interventions and policies.

A lack of a common definition of delayed discharges
qualified as a major research gap in existing literature, a gap
that this scoping review will strive to address. The review
will analyse the derived literature and establish a baseline
(conceptual and operational) for the term ‘delayed discharge’
This will hopefully provide future research efforts with a point
of reference and prevent incongruencies when it comes to
using the term. Another research gap that the scoping review
strives to address is the comparison of delayed discharge
prevalence with hospital ward setting and the nature of
health system funding. These issues have as yet not been
addressed by existent research. The scoping review will also
investigate causes and effects of delayed discharges, as well as
interventions to counteract their impact in terms of reducing
the number/rate of delays in a number of healthcare settings
around the world.

Methods

A scoping review of the literature was conducted to identify
studies and investigations related to delayed discharges in
acute hospital settings. A scoping review provides an overview
of a broad topic, with research question/s on which the review
is focused.’? We also decided to choose a scoping review
because we were not seeking to answer one specific question,
but rather to cover a broad area of research in an attempt to
come up with an encompassing set of results (which is what
such reviews are utilized for)."> Scoping reviews are also very
efficient in determining the need for a systematic review on
the subject."

Sources

The following electronic databases were searched: Cochrane,
EBSCO, PubMed, PubMed Central, Medline, and Web of
Science. A specifically designed government-provided link
was utilized in a health department workstation, which gave
us access to 4 databases at once (PubMed/PubMed Central,
EBESCO, Medline, and Cochrane). Web of Science was used
separately but with the same combination of keywords. The
above-mentioned databases were chosen due to their strength
and prominence in the health research arena. The keywords
used were: ‘delayed discharges’ OR ‘delayed discharge’ AND

‘acute hospitals;” ‘delayed discharges’ OR ‘delayed discharge’
AND ‘bed-blocking;’ ‘delayed dischargess OR ‘delayed
discharge’ AND ‘patient flow;” ‘discharge delays’ AND ‘bed-
blocking’/’patient flow;” ‘alternate level of care’ AND ‘delayed
discharge;” ‘transition of care’ AND ‘delayed discharge. The
term ‘patient flow’ was later replaced by ‘acute hospital patient
flow; as the former was deemed to be too vague and generic.
The search was conducted between January 2017 and March
2020 and covered literature ranging from 1990 to 2019.
Each of the above keywords (or combination of keywords)
were applied to the different databases specified above.
Search lists were manually compared and contrasted. This
procedure was very important as in this way studies which
were not aligned with our review’s aims were eliminated
from the search (by referring to the inclusion/exclusion
criteria). Replicated search items were also discarded in this
way. Certain studies with plenty of research relevance had to
be set aside in the process so that our research criteria were
adhered to. By weighing in on doubtful articles was pivotal in
selecting/unselecting relevant research material.

Search Strategy

The PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-Analysis) flow diagram below (Figure 1)
provides a clear representation of the search results obtained,
and how these findings were filtered to derive pertinent
articles.”” An initial number of 26248 articles were retrieved
from the online database search. Duplicates were removed
and inclusion/exclusion criteria (described below) were
applied to derived abstracts.

Articles were limited to those published in the English
language between 1990 and 2019 (see Table). English was
chosen as it is the working language of the reviewers. We
limited our search to the period 1990-2019 in order to include
the most relevant publications on delayed discharges of the last
30 years. The relevance of both article title and abstract was
determined through authors’ collective agreement. Records
were screened mainly for research setting (only acute hospital
care facilities were included) and sample (adult population).
This ensured that both setting and sample fit within the
parameters of the research questions. In fact, some articles
were excluded because studies were conducted in elderly
homes, long-term residencies or psychiatric institutions.
Studies which were carried out in paediatric or community-
based settings were also excluded, ensuring that acute adult
hospital settings remained the primary focus of the scoping
review. This manual filtering of studies was effective in
allowing us to extract pertinent investigations, and to prevent
us from getting side-tracked into unrelated research areas.
The systematic reviews’ reference lists uncovered in the search
were also reviewed for new references/common references.
Those articles which were deemed relevant (as they met the
inclusion/exclusion criteria) to our scoping review were also
included in the study. This helped greatly in preventing us
from missing relevant information on delayed discharges.

Selection and Data Extraction
The final set of articles (n=64) selected for full review met
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Figure 1. PRISMA Flow Diagram. Abbreviation: PRISMA, Preferred Reporting Items for Systematic Reviews and Meta-Analysis.

specified research criteria. Reference lists of the chosen
articles were also screened for other studies. These articles
were divided into 3 subgroups, namely: Type A: systematic
reviews/meta-analysis (n=>5); Type B: randomized controlled
trials/experimental studies (n=5); and Type C: descriptive
studies/case studies (n=>54). This was done in an attempt to
create a hierarchy of importance (evidence), with systematic
reviews and experimental studies carrying the most weight.
Information was derived from a wide variety of different
journals, since there was not one specific journal type that
focused on delayed discharges in particular. All pertinent data
from the 64 selected articles were transferred to a separate
data extraction form. This tool was developed in an effort to
organise derived information into tabular form, paving the
way for easy analysis and comparison. The data extracted
from the abstracts/chosen studies included the aims of the
studies, type of research methodology used, results obtained,
and conclusion derived from the investigations. Data on
sample size and research tools were also recorded. Attention
was also given to the country the research was conducted in
and the ward setting where it took place.

Results

Building Conceptual and Operational Definitions for Delayed
Discharges

All articles included in this study were analysed in an
effort to extract data related to conceptual and operational
definitions of delayed discharges (see Supplementary file
1, Table S1). Other information was also extracted with

the purpose of establishing a link between the definitions
provided by different authors and country of origin, types of
health systems, causes and effects of delayed discharges and
healthcare costs (see Tables S1 and S2 - Supplementary file 1).

From a conceptual viewpoint, a number of keywords
— derived from a vast number of different (but similar)
definitions — were singled out. This was done by comparing
and contrasting all available construct definitions and
by identifying the most common ones. These keywords
were: extra hospital time (n=1); inappropriate occupancy
(n=2); medically fit (n=12); unable to leave (n=6); timely
hospital stay (n=1); exceeding length of stay (n=2); needless
hospital admission (n=2); lack/inadequate transfer of care
arrangements (n=6); health professionals’ convenience
(n=1); delayed examinations/investigations/treatment of
patients (n=5); and lack of information, miscommunication
(n=2), transition of care (n=2) and alternate level of care
(n=6). We therefore propose a comprehensive conceptual
definition of inpatient delayed discharges as:

An instance where a medically-fit patient is needlessly kept
in hospital due to internal organisational/operational factors
or where a patient is flagged as in need of alternate level of
care and is delayed because of deferred transition of care and/
or lack of external transfer-of-care arrangements.

From an operational (measurement) viewpoint, defining
delayed discharges was unique to some studies. These
ranged from having patients leaving the hospital on the
day of discharge at different time points, namely after 10:00
AM, 11:00 aM, midday, and up to 24 hours post-discharge.
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Table. Inclusion/Exclusion Criteria

Exclusion Criteria

Justification

Item Inclusion Criteria
Articles written in the English
Language
language languages
. Research articles published from
Dating

1990-2019

Only research conducted in acute

Research settin
g hospital settings was included

Solely adult ward settings were

Target population included

excluded
Only primary evidence-based research

Evidence-base . .
articles were included

excluded

Research
perspective

Articles taken from an organisational
perspective

Articles written in other

Articles published pre-1990
and post 2019

Studies conducted in other
areas were excluded

Paediatric ward settings were

Opinion articles and other
speculative write-ups were

Articles taken from patients’
perspective

Scoping review authors/reviewers use English as their
working language

The delayed discharge phenomenon gained most
prominence in the last three decades

The research question focused primarily on acute
hospital settings

Only adult settings will be tackled to prevent confusion
and facilitate comparison of results

This was deemed to add rigor, strength and value to
the scoping review (while avoiding bias)

Delayed discharge definition deemed to differ
according to perspective. At present organisation (not
patient) is the primary decider of care

These definitions also included having patients leaving after
6:00 PM post day-care procedure. In one study, a delay was
even defined to consist of anything exceeding 30 days post
transfer of care. It is therefore extremely difficult to establish a
standard operational definition of delayed discharges in view
of the diverse viewpoints of how this construct is measured.
However, it seemed to revolve around a more precise
mathematically finite unit of measure. The absolute majority
of studies used ‘days’ but there were some which utilized
‘hours’ or ‘days and hours. We also sought to uncover if there
is any relationship between definitions of delayed discharges
and the research setting/country where these studies were
conducted. Most studies took place in the United Kingdom
and the United States, but others were found from all around
the globe (including Norway, Italy, Malta, Belgium, Singapore,
Australia, Brazil, Sweden, and Portugal).

Most studies were conducted either throughout one single
hospital or involved a wide range of different hospitals in a
specific geographical location. Only a handful tackled one
specific ward setting. This made it extremely difficult to
identify any links between definitions of delayed discharges
and specific health settings. Some studies, in turn, did not
provide a formal definition of the term at all. Such disparity,
while allowing for a more thorough view of a wider spectrum
of ward settings, prevented us from successfully establishing
relationships between causes and effects of delayed discharges.
Uncovering a relationship between launching initiatives to
counteract delayed discharges (intervention studies) and the
role of different health professionals involved was another
issue that we addressed. Although discharge planning and
timing were the main focus of such studies, the roles of
health professionals in the process remain still undefined and
unclear.

Causes and Effects of Delayed Discharges and Implemented
Interventions

The data extraction table was thoroughly analyzed in an effort
to find common trends and differences, providing a set of
results that adequately represent study findings. Categories
were not pre-determined but were drawn up as the analysis
progressed. A diagram (Figure 2), based on findings, provides

a systems representation of delayed discharges of adult acute
hospital patients.

Figure 2 outlines the main causes and effects of delayed
discharges, which are classified into ‘in-patient’ and the ‘post-
discharge’ phases. The diagram also presents the intervention
studies addressing delayed discharges. These studies directly
attempted to introduce operational mechanisms affecting
the rate of delayed discharges in a particular acute hospital
care setting. Some of these studies yielded positive, albeit
modest, outcomes, and although derived results did not spur
radical changes (percentage reduction in overall delays),
they did seem to point towards specific courses of action
(strategies aimed at reducing discharge time on the actual
day of discharge). No apparent relationship between country/
health system type and causes for delays in the discharge of
patients from acute hospital settings emerged from results.
Neither was there a link between ward setting and causes of
delays. The causes described in the above diagram seemed to
be present across various ward settings throughout the studies
included in the scoping review.

Discussion
Conceptual and Operational Definition of Delayed Discharges
The aims of this scoping review were to investigate the
conceptual and operational definitions of delayed discharges,
explore causes and effects of delayed discharges, and identify
interventions aimed at decreasing the impact of delayed
discharges in acute healthcare settings. Table S2 analyses
the definitions utilised in the 64 articles included in this
scoping review and distinguishes the conceptual from the
operational aspect. It also provides details regarding the unit
of measurement. Based on this scoping review, we propose
the following conceptual definition of delayed discharges: An
instance where a medically-fit patient is needlessly kept in
hospital due to internal organisational/operational factors or
where a patient is flagged as in need of alternate level of care
and is delayed because of deferred transition of care and/or
lack of external transfer-of-care arrangements.
Operational definitions varied across the studies, mostly
due to the different contexts of the study settings. It was
therefore not possible to emerge with an encompassing
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Causes of delayed
discharges

Effects of delayed
discharges/Interventions

In-patient phase
- Faulty Organisational Management
- Conflict of interest (Wong et al, 2009; Ghada et al 2015)
- Procedural delays (Majeed et al, 2002; McCoy et al, 2007; Silva etal,
2014; Ghada et al, 2015)
- Confusion and redundancy (Hollande et al, 2016; Ghada et al, 2015)
- Inadequate discharge planning (Swinkles & Mitchell, 2009)

- Age (Brown et al, 2011; Swanson, 2011)

Post-discharge phase
- Transfer of care problems

- Inadequate social services (Benson et al, 2006; Lenzi et al, 2014)

- Lack of rehab/nursing home space (Jasinarachi et al, 2014; Feigal et al,
2014; Mustafa et al, 2006)

- Social isolation/lack of family support (Kydd, 2008; Lim et al, 2006;
Landeiro et al, 2016; Mendosa et al, 2016; Bryan et al, 2006)

- Age (Brown et al, 2011; Swanson, 2003)

In-patient phase

- Bed-blocking (Mustafa et al, 2006)

- A+E overcrowding (Hendy et al, 2012; Brown et al, 2011; Swanson, 2003)

- Financial implications (Falcone et al, 2001; Majeed et al, 2012; Devapriam,
2014)
Post-discharge phase

- Bed-blocking (Holmes et al, 2013; Hendy et al, 2012; Devapriam, 2014)

- Increased costs (Venkataraman & Pickard, 2015; Grimmer et al, 2004).

|

Interventions
- Discharge facilitation tool (Mathews et al, 2014)
- Community Care Act (2003) (Godden et al, 2009)
- Discharge-before-noon policy (Wortheimer et al, 2014)
- Penalising social services (Godden et al, 2009)
- Discharge-delay tracking list (Butcher, 2013)
- Role of GPs and social care staff (Coffey et al, 2015)

- Intermediate care and 72-hours discharge target (Levin & Crighton, 2019)

Figure 2. Systems Representation Derived From Scoping Review Findings.

common operational definition of delayed discharges. A
marked difference in available published data may have
also played a role in preventing the emergence of an overall
operational definition, as opposed to conceptual cases where
definitions exist within the boundaries of thought alone (even
because the experiences of patients and health providers in
relation to delayed discharges vary across the board).
Nevertheless, we identified several commonalities between
studies, even though these were conducted in different
settings and in different countries. Operational definitions
were mostly predominant to privately funded health systems
(refer to Tables S1 and S2). This seems to suggest that for-
profit health organisations are more focused on issues
related to timely discharges and saving costs. This claim
is supported by the finding that whereas studies yielding
conceptual definitions (mostly conducted in publicly-funded
health systems, such as the United Kingdom and Northern
European settings) primarily made use of ‘days’ as the chosen
unit of measure, operational studies (funded mostly by for-
profit organisations) displayed a tendency for a higher level of
precision (using days, hours, and even minutes in some cases
as units of measure). This points towards a situation where
profit-making triggers health organisations to apply a degree
of mathematical precision in preventing delays with the aim
of improving the discharge process, improving efficiency and
potentially reducing waste in terms of bed occupancy. At
this point in view of data availability variation, it would be
of benefit to state that the relationships described above are
not meant to provide any form of statistical significance as
regards differences in accuracy of measurement between the
two sectors. Our observation is merely based on the literature
available in this review. In turn, more detailed data is
observed in published papers investigating private providers
due to easier access by researchers. Publicly available data
of public hospitals is likely to be less detailed and therefore

so are studies based on such data. This fact can be a major
confounder when comparing public and private sector data.

The next sections will address the causes and effects of
delayed discharges, together with interventions employed by
specific health settings to counteract their impact. The diagram
(Figure 2) summarizes the findings, as well as organizes and
groups causes, effects, and interventions in relation to delayed
discharges with the aim of testing relationships in future
research between the various constructs identified.

Causes and Effects of Delayed Discharges

Research uncovered a tendency for the rate of delayed
discharges to be particularly due to issues related to overall
hospital organisation and management. The use of the
Appropriateness Evaluation Protocol tool to assess for
delays in the analysis of patients’ medical records in two
separate hospitals concluded that lack of improvement in
care team organisation was primarily responsible for the
delays incurred.’® These findings were in line with studies
conducted by other researchers.””*" A number of problems
were identified in this field, ranging from conflicts of interest
between health professionals'** to procedural delays,
mainly pertaining to waiting for tests and investigations,'’ to
mere confusion and redundancy in the plan of care.”” Such
findings are a cause for concern, in that they seem to point
towards health systems with inherent operational system
failures. Issues such as ‘conflicts of interest’ and ‘procedural
delays, unlike external independent variables like ageing and
population epidemiology, are within hospital management’s
grasp to control.

Delayed discharges were found to cause severe A&E
(Accident & Emergency) overcrowding” and bed-
blocking,>*** due to the increased inefficiency and waste that
this phenomenon brings with it. This goes together with the
inevitable negative financial implications typically incurred
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in such situations.”* In England, there were on average
4000 patients a day who experienced some form of delay in
transfer of care between 2013 and 2016.%° This translated to
approximately 115000 bed days” worth of delayed care. In
turn, hospital patients who are medically fit for discharge cost
the Scottish National Health Service (NHS) an extra £100
million over the course of 2016 (around £214 per patient per
day). These figures concur with the ones incurred in England,
where delays in the discharge of patients who are ready from
treatment have topped £900 million per year.”

The lack of proper discharge planning was another factor
that we identified as having a negative impact on an effective
and timely discharge process,*** thereby directly resulting in
both discharge delays as well as increased re-admission rates.
This state of affairs is counter-productive, mainly because
discharge planning should actually be used as a tool to curtail
unnecessary delays. However, it is a factor that can be acted
upon earlier on in the patients hospital stay (even as early
as the admission phase).” In fact, a specifically designed
computer program to track delayed discharges in real-time
in a large academic medical centre in the United States was
utilized for this purpose.*® The study uncovered a tendency
for inadequacies in the discharge process (ranging across
the patient’s overall stay to the actual day of discharge) to be
mainly responsible for incurred delays (mainly in the form
of delayed paperwork and organisation related to transfer
of care). These findings also seem to support the commonly
shared perspective that acute hospital facilities attach limited
importance to the discharge planning process, as they are
more focused on the medical treatment provided rather than
on what happens after treatment ends. Some authors also
identified the discharge process, which takes place on the
discharge date itself, as an occurrence resulting in delays.*

The post ‘medically discharge’ phase was mainly concerned
with problems related to the transfer of care of patients
who were deemed to be medically fit for discharge by
the system. These problems involved: (i) lack of proper
community services support,»’=° (ii) lack of adequate social
services,*®*! (iii) no space in nursing homes and rehabilitation
facilities,***** and (iv) social isolation due to lack of family
support.’*” This phase highlights the dependency of acute
hospital settings on primary, as well as community, long-
term and rehabilitative care. This is because, as far as the
acute hospital facility is concerned, the patient has been duly
cured and discharged, with all the processes involved therein
meeting expectations. Unfortunately, with the ever present
(albeit increasing) pressure exerted by ageing populations and
associated high dependency levels, this phase of the discharge
process is particularly prone to presenting challenges to
hospital managers.

Two systematic reviews***’ tackled delayed discharges from
two perspectives: the first on older people, while the second
on financial and logistical impact of delayed discharges on
acute hospital care management. Both systematic reviews
were spurred by rising concerns about the effects of an ageing
population on the demand for acute hospital beds. Authors’
conclusions differed, in that while one claims there is weak
evidence linking delayed discharges with the older persons,*

the other insists that age is indeed a determining factor.*
While the outcomes from these studies are indeterminate,
ageing and associated morbidity as causes of delayed
discharges seem to be gaining momentum. In addition, age
(and related co-morbidities) — as a factor affecting the rate
of delayed discharges by way of making discharge plans
and transfer of care more challenging was also a conclusion
reached by an analysis of 453 case notes over a 6-month
period in an orthopaedic setting.*

In turn, a systematic review of 32 studies identified
problems related to social services as being the main cause of
delays.” These mainly were insufficient care home capacity
and community-based care. On the other hand, having good
post-discharge planning and assessment (to prevent re-
admissions),”** together with active engagement of general
practitioners and other social care staff,>** was highlighted
in this review as effective in the prevention of delays in
discharge. These findings strengthen the need for developing a
sound community-based framework for post-discharge care,
specifically in the context of social support and dependency
management in addition to medical-based community care.
The impact of cost on acute hospital settings in the absence
of such services is particularly pronounced'®” due to the bed-
blocking effects inevitably incurred.>***

Anadditional two more recent systematic reviews pertaining
to cause and effect of delayed discharges were analysed.
One such review® chose to tackle delayed discharges from
a prevalence and cost perspective. This review uncovered a
link between delayed discharges and morbidity and mortality
in older people, especially due to iatrogenic infections. There
was also found to be a link between high dependency and
delayed discharges, with social isolation playing a major role.
From a cost perspective the authors identified opportunity
costs related to bed-blocking, waste, and A+E overcrowding
to be the most prevalent. This systematic review concluded
that the delayed discharge phenomenon was prevalent in most
countries, with the average cost varying between $142 and
$31395. The study also identified the major causes of delay
as being, (a) organisational factors, (b) lack of assessment and
discharge planning, (¢) poor communication between the
organisation and the patient, and (d) insufficient statutory
services. In turn, while providing financial incentives for the
timely transfer of care worked well in Norway and Sweden,
such methods failed in the United Kingdom. This last finding
seems to be in line with the conclusions of another study,™
referring to the ineffectiveness of the Community Care Act of
2003 launched in the United Kingdom and aimed at penalising
social services for delays in patient discharge from acute
healthcare settings. Another systematic review® tackled the
issue of delayed discharges from an ‘impact and experience’
perspective. Findings uncovered a number of outcomes
related to delayed discharges, namely (a) an impact on patient
health outcomes (increased mortality, increased depression,
increased dependency and associated decrease in activities
of daily living), (b) an impact on staff (frustration and guilt,
feeling that their patients were being dehumanized), and (¢)
an impact on the organisation (an increase in re-admission
rates, a decrease in inter-professional communication,
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and added cost due to waste). The findings in the above-
mentioned reviews (including our own scoping review)
seem to be very congruent when it comes to cause and effect
dynamics related to delays in patient discharge. This was an
encouraging finding in our scoping review because it seems
to point to a number of common denominators which health
systems can address to counteract and ultimately overcome to
lessen the occurrence of this phenomenon.

Interventions
A number of studies were conducted with the purpose of
introducing specific measures (mainly ward/setting-based)
to lessen the impact of delayed discharges in acute healthcare
settings. One such study®® attempted to develop a discharge
facilitation tool to aid in the promotion of early discharges,
achieving an overall improvement of 10% in the rate of
total discharges. Another intervention study by a group of
researchers* aimed to address this problem by attempting to
introduce a ‘discharge before noon” policy, which initiative
turned out to be both possible and sustainable (with
discharges before noon increasing from 11% to 38% over a
13-month period). In both cases there was a group effort from
multiple members of the multi-disciplinary team, who were
involved in documenting and tracking their progress through
the day in a way as to allow us to identify potential instances
that could lead to delays. Such techniques are fairly cheap
to implement, requiring minimal staff and effort, but yield
relatively positive outcomes.

One author® even went one step ahead and created
a tracking list with the intent of identifying factors that
hinder early discharge (in a neurology setting). While this
intervention study had no impact on patient length of stay, it
resulted in an overall drop in 30-day re-admission rates and
uncovered a mere 36.4% discharge rate occurring before 10:00
AM. This study also attempted to create more re-enforcement
and awareness among health professionals regarding a
timelier discharge process on the actual day of discharge.
From these studies it becomes evident that the involvement of
health professionals is pivotal in the attainment of discharge
delay prevention, mainly due to the fact that these individuals
are the ones who are actually at the point of service and most
likely to identify such instances. However, the majority of
authors in this field agreed that problems related to delayed
discharges are multi-dimensional and vary across the board.

The Community Care Act of 2003 introduced in England
was designed to financially penalise social care facilities for
delays in the transfer of care. This measure was deemed as
being needed in view of increasing bed capacity insufficiency
throughout acute hospital settings. A trend analysis of hospital
activity between 2001 and 2007 was carried out,* with the
intent of assessing the impact of the Community Care Act of
2003 on delays in patient discharge. This however revealed that
there was a lack of evidence that the Act somehow contributed
to a decrease in delayed discharges, with the absolute majority
of those same delays (68%) attributed to the NHS efficiency
itself. Another study® was conducted which aimed to measure
the effect of intermediate care and a 72-hours discharge target
on days delayed. Discharge delays were compared before and

after the onset of intermediate care initiatives. Results yielded
positive outcomes, in that there was an association between a
reduction in delays and intermediate care combined with the
72-hour discharge target. Although such delays continued to
increase over time, these increases were found to have been
greater in the absence of this initiative.

Study Limitations and Recommendations for Research

One study limitation revolves around the fact that we confined
our scoping review to studies carried out within adult acute
hospital care. We excluded geriatric settings, long-term
facilities, paediatric settings as well as psychiatric hospitals.
We thereby recommend any research that chooses to go
beyond adult acute hospital care and explore other settings.

Another limitation pertains to the relationship between
various variables identified in the review data. Although in
many cases we ventured to suggest possible cause and effect
relationships, many of these are nonetheless not supported
by the data extracted and thereby not conclusive. Further
research is needed in the area to determine the veracity of
such links (in terms of the statistical significance of their
relationships).

Our derived conceptual definition of delayed discharges
is solely focused on adult acute hospital care from the
organisation’s perspective. It does not include the patient’s
perspective, for which we think a whole new conceptual
definition would need to be drawn up. We decided that
since most healthcare systems in developed and developing
countrieshavenotyet moved toaperson-centred careapproach
(but rather still utilize a patient-centred care approach), a
definition of delayed discharges from the organisation’s point
of view would be of most benefit because at this point in time
it is not the patient who ultimately determines the plan of
care but the organisation itself (through the various health
professionals). We highly recommend further research into
the area in an attempt to uncover conceptual definitions of
a delayed discharge from the patient’s perspective, which
can form the basis for future healthcare models built around
person-centred care.

Conclusion

This scoping review is intended to be a helpful precursor for
future systematic reviews or other emerging approaches to
evidence synthesis (such as realist reviews). It has, in turn,
been used to confirm the relevance of the chosen inclusion
criteria and potential questions on the subject of delayed
discharges. It contributes to knowledge in that it provides
a holistic definition that captures the full complexity of
the construct and goes beyond what has been explicitly
conceptually defined. In this scoping review, we have
provided a comprehensive yet extensive picture of causes
and effects in relation to delayed discharges of adult acute
hospital patients. We proposed a conceptual definition of
delayed discharges based on the derived literature, as well
as a systems representation that distinguishes (yet links)
causes and effects. In addition, we identified intervention
studies that attempted to minimise the problem of delayed
discharges. The comparing and contrasting of the different
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research investigations also yielded very valuable information
that allowed us to identify very important relationships
between specific variables. The relationships described
above may not be statistically significant, meaning that more
research in the area is warranted to establish causality. The
fact that a clear-cut definition could not be drawn from an
operational standpoint (due to such variance in the literature)
is indicative of the complexity of the process involved and can
be considered as a basis for further research in the area. The
results of this scoping review as represented in the systems
model may guide future research on delayed inpatient
discharges. Aligning acute hospital settings with measures to
prevent causes and implement changes to decrease the effect
of delayed discharges is envisaged to minimise the problem,
while aiming for a higher availability of hospital beds, less
A&E overcrowding, strengthened partnerships between
hospital and community care and, ultimately, a drop-in
healthcare waste and related costs.

Acknowledgements

We acknowledge the valuable feedback of the editor and the
four reviewers. The changes that we carried out as a result of
the feedback have greatly improved the manuscript.

Ethical issues
Not applicable.

Competing interests
Authors declare that they have no competing interests.

Authors’ contributions

Conceptualization: AM, SB; Data curation: AM; Formal analysis: AM;
Supervision: SB, LG, GT; Roles/Writing — original draft: AM, SB; Writing — review
and editing: SB, GT.

Authors’ affiliations

'Department of Health Services Management, Faculty of Health Sciences,
University of Malta, Msida, Malta. 2Department of Computer Information
Systems, Faculty of ICT, University of Malta, Msida, Malta.

Supplementary files
Supplementary file 1 contains Tables S1-S2.

References

1. Marmot M, Allen J, Bell R, Bloomer E, Goldblatt P. WHO European
review of social determinants of health and the health divide. Lancet.
2012;380(9846):1011-1029. doi:10.1016/s0140-6736(12)61228-8

2. Bauer MW, Becker S. The unexpected winner of the crisis: the
European Commission’s strengthened role in economic governance.
J Eur Integr. 2014;36(3):213-229. doi:10.1080/07036337.2014.8857
50

3. Fowler PH, Craig J, Fredendall LD, Damali U. Perioperative workflow:
barriers to efficiency, risks, and satisfaction. AORN J. 2008;87(1):187-
208.doi:10.1016/j.aorn.2007.07.001

4. Waring J, Marshall F, Bishop S, et al. An Ethnographic Study of
Knowledge Sharing Across the Boundaries Between Care Processes,
Services and Organisations: The Contributions to ‘Safe’ Hospital
Discharge. Health Serv Deliv Res. 2014;2(29).

5. Hendy P, Patel JH, Kordbacheh T, Laskar N, Harbord M. In-depth
analysis of delays to patient discharge: a metropolitan teaching
hospital experience. Clin Med (Lond). 2012;12(4):320-323.
doi:10.7861/clinmedicine.12-4-320

6.  Green MA, Dorling D, Minton J, Pickett KE. Could the rise in mortality
rates since 2015 be explained by changes in the number of delayed
discharges of NHS patients? J Epidemiol Community Health.
2017;71(11):1068-1071.  doi:10.1136/jech-2017-209403

7. Baumann M, Evans S, Perkins M, et al. Organisation and features

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

of hospital, intermediate care and social services in English sites
with low rates of delayed discharge. Health Soc Care Community.
2007;15(4):295-305.  doi:10.1111/j.1365-2524.2007.00697 .x
Lenzi J, Mongardi M, Rucci P, et al. Sociodemographic, clinical and
organisational factors associated with delayed hospital discharges:
a cross-sectional study. BMC Health Serv Res. 2014;14:128.
doi:10.1186/1472-6963-14-128

Mendoza Giraldo D, Navarro A, Sanchez-Quijano A, Villegas A,
Asencio R, Lissen E. [Impact of delayed discharge for nonmedical
reasons in a tertiary hospital internal medicine department]. Rev Clin
Esp. 2012;212(5):229-234. doi:10.1016/j.rce.2011.12.009

Tan ES, Bonnett TJ, Abdelhafiz AH. Delayed discharges due
to initiation of warfarin in atrial fibrillation: a prospective audit.
Am J Geriatr Pharmacother. 2007;5(3):232-235. doi:10.1016/j.
amjopharm.2007.10.006

El-Eid GR, Kaddoum R, Tamim H, Hitti EA. Improving hospital
discharge time: a successful implementation of Six Sigma
methodology. Medicine (Baltimore). 2015;94(12):e633. doi:10.1097/
md.0000000000000633

Peterson J, Pearce PF, Ferguson LA, Langford CA. Understanding
scoping reviews: definition, purpose, and process. J Am Assoc Nurse
Pract. 2017;29(1):12-16. doi:10.1002/2327-6924.12380

Moher D, Stewart L, Shekelle P. All in the family: systematic reviews,
rapid reviews, scoping reviews, realist reviews, and more. Syst Rev.
2015;4:183. doi:10.1186/s13643-015-0163-7

Tricco AC, Lillie E, Zarin W, et al. PRISMA extension for scoping
reviews (PRISMA-ScR): checklist and explanation. Ann Intern Med.
2018;169(7):467-473.  doi:10.7326/m18-0850

Moher D, Liberati A, Tetzlaff J, Altman DG. Preferred reporting items
for systematic reviews and meta-analyses: the PRISMA statement.
PLoS Med. 2009;6(7):e1000097. doi:10.1371/journal.pmed.1000097
da Silva SA, Valacio RA, Botelho FC, Amaral CF. Reasons for
discharge delays in teaching hospitals. Rev Saude Publica.
2014;48(2):314-321. doi:10.1590/s0034-8910.2014048004971
Victor CR, Healy J, Thomas A, Seargeant J. Older patients and
delayed discharge from hospital. Health Soc Care Community.
2000;8(6):443-452. doi:10.1046/j.1365-2524.2000.00270.x
Wong H, Wu RC, Tomlinson G, et al. How much do operational
processes affect hospital inpatient discharge rates? J Public Health
(Oxf). 2009;31(4):546-553. doi:10.1093/pubmed/fdp044

Sant J, Abela GP, Farrugia D. Delayed discharges and unplanned
admissions from the day care unit at Mater Dei hospital, Malta. Malta
Med J. 2015;27(2):26-30.

Bryan K, Gage H, Gilbert K. Delayed transfers of older people
from hospital: causes and policy implications. Health Policy.
2006;76(2):194-201. doi:10.1016/j.healthpol.2005.06.005
Edirimanne S, Roake JA, Lewis DR. Delays in discharge of vascular
surgical patients: a prospective audit. ANZ J Surg. 2010;80(6):443-
446. doi:10.1111/j.1445-2197.2009.05130.x

Rohatgi N, Kane M, Winget M, Haji-Sheikhi F, Ahuja N. Factors
associated with delayed discharge on general medicine service at
an academic medical center. J Healthc Qual. 2018;40(6):329-335.
doi:10.1097/jhq.0000000000000126

Mustafa F, Gilligan P, Obu D, et al. ‘Delayed discharges and boarders’:
a 2-year study of the relationship between patients experiencing
delayed discharges from an acute hospital and boarding of admitted
patients in a crowded ED. Emerg Med J. 2016;33(9):636-640.
doi:10.1136/emermed-2015-205039

Brown L, Abello A, Thurecht L. Length of Hospital Stay by Older
Australians: Bed-blocking or Not. National Centre for Social and
Economic Modelling (NATSEM); 2011.

Swanson J. Bed Blocking and the City: An Analysis of the Factors
Explaining Variation in the Number of Days Associated with
Specific Measures Relevant to Patient Discharges One Year After
Implementation of the Coordination Reform Within the Municipality of
Oslo [thesis]. Oslo: University of Oslo; 2013.

Falcone D, Bolda E, Leak SC. Waiting for placement: an exploratory
analysis of determinants of delayed discharges of elderly hospital
patients. Health Serv Res. 1991;26(3):339-374.

Majeed MU, Williams DT, Pollock R, et al. Delay in discharge and its
impact on unnecessary hospital bed occupancy. BMC Health Serv
Res. 2012;12:410. doi:10.1186/1472-6963-12-410

110 |

International Journal of Health Policy and Management, 2022, 11(2), 103—-111


http://www.ijhpm.com/data/ijhpm/news/Micallef-Supple-File-1-IJHPM.pdf
https://doi.org/
https://doi.org/10.1080/07036337.2014.885750
https://doi.org/10.1080/07036337.2014.885750
https://doi.org/10.1016/j.aorn.2007.07.001
https://doi.org/10.7861/clinmedicine.12-4-320
https://doi.org/10.1136/jech-2017-209403
https://doi.org/10.1111/j.1365-2524.2007.00697.x
https://doi.org/10.1186/1472-6963-14-128
https://doi.org/10.1016/j.rce.2011.12.009
https://doi.org/10.1016/j.amjopharm.2007.10.006
https://doi.org/10.1016/j.amjopharm.2007.10.006
https://doi.org/10.1097/md.0000000000000633
https://doi.org/10.1097/md.0000000000000633
https://doi.org/10.1002/2327-6924.12380
https://doi.org/10.1186/s13643-015-0163-7
https://doi.org/10.7326/m18-0850
https://doi.org/10.1371/journal.pmed.1000097
https://doi.org/10.1590/s0034-8910.2014048004971
https://doi.org/10.1046/j.1365-2524.2000.00270.x
https://doi.org/10.1093/pubmed/fdp044
https://doi.org/10.1016/j.healthpol.2005.06.005
https://doi.org/10.1111/j.1445-2197.2009.05130.x
https://doi.org/10.1097/jhq.0000000000000126
https://doi.org/10.1136/emermed-2015-205039
https://doi.org/10.1186/1472-6963-12-410

Micallef et al

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

Devapriam J, Gangadharan S, Pither J, Critchfield M. Delayed
discharge from intellectual disability in-patient units. Psychiatr Bull
(2014). 2014;38(5):211-215.  doi:10.1192/pb.bp.113.044388
Bai AD, Dai C, Srivastava S, Smith CA, Gill SS. Risk factors, costs and
complications of delayed hospital discharge from internal medicine
wards at a Canadian academic medical centre: retrospective cohort
study. BMC Health Serv Res. 2019;19(1):935. doi:10.1186/s12913-
019-4760-3

Triggle N. NHS “Must Get a Grip on Hospital Discharge Delays.” BBC
News. May 26, 2016. https://www.bbc.com/news/health-36383804.
Godden S, McCoy D, Pollock A. Policy on the rebound: trends
and causes of delayed discharges in the NHS. J R Soc Med.
2009;102(1):22-28. doi:10.1258/jrsm.2008.080202

Fairhurst K, Blair M, Cutting J, et al. The quality of hospital discharge:
a survey of discharge arrangements for the over-65s. Int J Qual
Health Care. 1996;8(2):167-174. doi:10.1093/intqhc/8.2.167
Grimmer K, Moss J, Falco J. Experiences of elderly patients regarding
independent community living after discharge from hospital: a
longitudinal study. Int J Qual Health Care. 2004;16(6):465-472.
doi:10.1093/intghc/mzh071

Bryson D. Care homes shouldn’t profit from delays in assessing
their residents for discharge from hospital. BMJ. 2011;343:d6570.
doi:10.1136/bmj.d6570

Holland DE, Pacyna JE, Gillard KL, Carter LC. Tracking discharge
delays: critical first step toward mitigating process breakdowns and
inefficiencies. J Nurs Care Qual. 2016;31(1):17-23. doi:10.1097/
ncq.0000000000000141

Mathews KS, Corso P, Bacon S, Jenq GY. Using the red/yellow/green
discharge tool to improve the timeliness of hospital discharges. Jt
Comm J Qual Patient Saf. 2014;40(6):243-252. doi:10.1016/s1553-
7250(14)40033-3

Challis D, Hughes J, Xie C, Jolley D. An examination of factors
influencing delayed discharge of older people from hospital. Int J
Geriatr  Psychiatry. 2014;29(2):160-168. doi:10.1002/gps.3983
Gaughan J, Gravelle H, Siciliani L. Testing the bed-blocking
hypothesis: does nursing and care home supply reduce delayed
hospital discharges? Health Econ. 2015;24 Suppl 1(Suppl 1):32-44.
doi:10.1002/hec.3150

Carter ND, Wade DT. Delayed discharges from Oxford city
hospitals: who and why? Clin Rehabil. 2002;16(3):315-320.
doi:10.1191/0269215502cr4960a

Benson RT, Drew JC, Galland RB. A waiting list to go home: an
analysis of delayed discharges from surgical beds. Ann R Coll Surg
Engl. 2006;88(7):650-652. doi:10.1308/003588406x149246
Worthington AD, Oldham JB. Delayed discharge from
rehabilitation after brain injury. Clin Rehabil. 2006;20(1):79-82.
doi:10.1191/0269215506cr8810a

Costa AP, Poss JW, Peirce T, Hirdes JP. Acute care inpatients with
long-term delayed-discharge: evidence from a Canadian health
region. BMC Health Serv Res. 2012;12:172. doi:10.1186/1472-6963-
12-172

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. doi:10.1186/1471-2318-9-4
Feigal J, Park B, Bramante C, Nordgaard C, Menk J, Song J.
Homelessness and discharge delays from an urban safety net
hospital. Public Health. 2014;128(11):1033-1035. doi:10.1016/j.
puhe.2014.06.001

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(2):737-745. doi:10.1007/s00198-015-
3293-9

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

Nardi R, Scanelli G, Tragnone A, et al. Difficult hospital discharges
in internal medicine wards. Intern Emerg Med. 2007;2(2):95-99.
doi:10.1007/s11739-007-0029-7

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 Rev.
2017;41(1):54-62. doi:10.1071/ah15204

Philp 1, Mills KA, Thanvi B, Ghosh K, Long JF. Reducing hospital
bed use by frail older people: results from a systematic review of the
literature. Int J Integr Care. 2013;13:€048. doi:10.5334/ijic.1148
Glasby J, Littlechild R, Pryce K. Show me the way to go home: a
narrative review of the literature on delayed hospital discharges and
older people. Br J Soc Work. 2004;34(8):1189-1197. doi:10.1093/
bjsw/bch136

Rambani R, Okafor B. Evaluation of factors delaying discharge in
acute orthopedic wards: a prospective study. Eur J Trauma Emerg
Surg. 2008;34(1):24-28. doi:10.1007/s00068-007-6184-8

Coffey A, Leahy-Warren P, Savage E, et al. A Systematic Literature
Review on Tackling Delayed Discharges in Acute Hospitals Inclusive
of Hospital (Re) Admission Avoidance. Dublin: Department of Health;
2015.

Fox MT, Persaud M, Maimets |, Brooks D, O'Brien K, Tregunno D.
Effectiveness of early discharge planning in acutely ill or injured
hospitalized older adults: a systematic review and meta-analysis.
BMC Geriatr. 2013;13:70. doi:10.1186/1471-2318-13-70
Davidson PM, Cockburn J, Newton PJ, et al. Can a heart failure-
specific cardiac rehabilitation program decrease hospitalizations
and improve outcomes in high-risk patients? Eur J Cardiovasc Prev
Rehabil. 2010;17(4):393-402. doi:10.1097/HJR.0b013e328334ea56
Miller CD, Case LD, Little WC, et al. Stress CMR reduces
revascularization, hospital readmission, and recurrent cardiac testing
in intermediate-risk patients with acute chest pain. JACC Cardiovasc
Imaging. 2013;6(7):785-794. doi:10.1016/j.jcmg.2012.11.022
Ryan S, O’'Riordan JM, Tierney S, Conlon KC, Ridgway PF. Impact of a
new electronic handover system in surgery. Int J Surg. 2011;9(3):217-
220.doi:10.1016/).ijsu.2010.11.012

Stall N, Nowaczynski M, Sinha SK. Systematic review of outcomes
from home-based primary care programs for homebound older adults.
J Am Geriatr Soc. 2014;62(12):2243-2251. doi:10.1111/jgs.13088
Venkataraman R, Panousis K, Deakin AH, Sale G, Picard F. Warfarin—
an expensive cause of delay in discharge of elective arthroplasty
patients. Eur Orthop Traumatol. 2015;6(2):77-82. doi:10.1007/
s12570-014-0285-8

Holmas TH, Islam MK, Kjerstad E. Between two beds: inappropriately
delayed discharges from hospitals. Int J Health Care Finance Econ.
2013;13(3-4):201-217. doi:10.1007/s10754-013-9135-4

Landeiro F, Roberts K, Gray AM, Leal J. Delayed hospital discharges
of older patients: a systematic review on prevalence and costs.
Gerontologist. 2019;59(2):e86-e97. doi:10.1093/geront/gnx028
Rojas-Garcia A, Turner S, Pizzo E, Hudson E, Thomas J, Raine
R. Impact and experiences of delayed discharge: a mixed-studies
systematic review. Health Expect. 2018;21(1):41-56. doi:10.1111/
hex.12619

Butcher L. How one neurology department improved on early hospital
discharges. Neurology Today. 2013;13(17):34-35.

McCoy D, Godden S, Pollock AM, Bianchessi C. Carrot and sticks?
The Community Care Act (2003) and the effect of financial incentives
on delays in discharge from hospitals in England. J Public Health
(Oxf). 2007;29(3):281-287. doi:10.1093/pubmed/fdm026

Levin KA, Crighton E. Measuring the impact of step down intermediate
care on delayed discharge: an interrupted time series analysis. J
Epidemiol Community Health. 2019;73(7):674-679. doi:10.1136/jech-
2018-211628

International Journal of Health Policy and Management, 2022, 11(2), 103—-111

[ 111


https://doi.org/10.1192/pb.bp.113.044388
https://doi.org/10.1186/s12913-019-4760-3
https://doi.org/10.1186/s12913-019-4760-3
https://www.bbc.com/news/health-36383804
https://doi.org/10.1258/jrsm.2008.080202
https://doi.org/10.1093/intqhc/8.2.167
https://doi.org/10.1093/intqhc/mzh071
https://doi.org/10.1136/bmj.d6570
https://doi.org/10.1097/ncq.0000000000000141
https://doi.org/10.1097/ncq.0000000000000141
https://doi.org/10.1016/s1553-7250(14)40033-3
https://doi.org/10.1016/s1553-7250(14)40033-3
https://doi.org/10.1002/gps.3983
https://doi.org/10.1002/hec.3150
https://doi.org/10.1191/0269215502cr496oa
https://doi.org/10.1308/003588406x149246
https://doi.org/10.1191/0269215506cr881oa
https://doi.org/10.1186/1472-6963-12-172
https://doi.org/10.1186/1472-6963-12-172
https://doi.org/10.1186/1471-2318-9-4
https://doi.org/10.1016/j.puhe.2014.06.001
https://doi.org/10.1016/j.puhe.2014.06.001
https://doi.org/10.1007/s00198-015-3293-9
https://doi.org/10.1007/s00198-015-3293-9
https://doi.org/10.1007/s11739-007-0029-7
https://doi.org/10.1071/ah15204
https://doi.org/10.5334/ijic.1148
https://doi.org/10.1093/bjsw/bch136
https://doi.org/10.1093/bjsw/bch136
https://doi.org/10.1007/s00068-007-6184-8
https://doi.org/10.1186/1471-2318-13-70
https://doi.org/10.1097/HJR.0b013e328334ea56
https://doi.org/10.1016/j.jcmg.2012.11.022
https://doi.org/10.1016/j.ijsu.2010.11.012
https://doi.org/10.1111/jgs.13088
https://doi.org/10.1007/s12570-014-0285-8
https://doi.org/10.1007/s12570-014-0285-8
https://doi.org/10.1007/s10754-013-9135-4
https://doi.org/10.1093/geront/gnx028
https://doi.org/10.1111/hex.12619
https://doi.org/10.1111/hex.12619
https://doi.org/10.1093/pubmed/fdm026
https://doi.org/10.1136/jech-2018-211628
https://doi.org/10.1136/jech-2018-211628

