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Objective:  To  describe  policy  interventions  that  have  the  objective  to reduce  ED  use and  to
estimate  their  effectiveness.
Methods: Narrative  review  by  searching  three  electronic  databases  for  scientific  literature
review papers  published  between  2010  and  October  2015.  The  quality  of the  included
studies  was assessed  with  AMSTAR,  and  a  narrative  synthesis  of  the  retrieved  papers  was
applied.
Results: Twenty-three  included  publications  described  six  types  of  interventions:  (1)  cost
sharing; (2)  strengthening  primary  care;  (3)  pre-hospital  diversion  (including  telephone
triage);  (4)  coordination;  (5)  education  and  self-management  support;  (6)  barriers  to  access
emergency  departments.  The  high  number  of  interventions,  the  divergent  methods  used
to measure  outcomes  and  the  different  populations  complicate  their  evaluation.  Although
approximately  two-thirds  of the  primary  studies  showed  reductions  in ED  use  for  most
interventions  the  evidence  showed  contradictory  results.
Conclusion:  Despite  numerous  publications,  evidence  about  the  effectiveness  of  interven-
tions that  aim  to reduce  ED  use remains  insufficient.  Studies  on  more  homogeneous  patient
groups  with  a clearly  described  intervention  and  control  group  are  needed  to  determine
for which  specific  target  group  what  type  of  intervention  is  most  successful  and  how  the
intervention  should  be  designed.  The  effective  use  of ED  services  in  general  is a com-
plex  and  multi-factorial  problem  that  requires  integrated  interventions  that  will  have  to
be adapted  to the  specific  context  of  a country  with  a feedback  system  to monitor  its
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(un-)intended  consequences.  Yet,  the  co-location  of GP  posts  and  emergency  departments
seems  together  with  the  introduction  of telephone  triage  systems  the  preferred  interven-
tions to  reduce  inappropriate  ED  visits  while  case-management  might  reduce  the  number
of ED  attendances  by frequent  ED  users.
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1. Introduction

In most high-income countries, the number of visits
to hospital emergency departments (EDs) has increased
considerably over recent years [1]. This concerns the

healthcare community, as well as the society at large
since it causes undesirable situations and outcomes.
A widely cited consequence is that many EDs experi-
ence overcrowding with associated long waiting times,
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patient dissatisfaction, over-stressed healthcare profes-
sionals, safety and efficiency problems [2–5]. In their search
for solutions policymakers’ attention is mostly focused on
particular groups. A first group are the so-called inap-
propriate ED visits: the ED attendances for conditions
that do not require urgent attention or specialised input.
Although there is considerable debate about the con-
cept of ‘inappropriateness’, prevalence estimates in the
international literature mostly vary between 20 and 40%
[1,6]. These ED visits are considered as inappropriate
because they may  divert ED resources from time-sensitive
and life-threatening situations (e.g. stroke, acute myocar-
dial infarction, major trauma) to minor health problems
potentially resulting in unsafe situations. Furthermore,
inappropriate ED visits may  also compromise the efficient
use of healthcare resources in the knowledge that primary
care is cheaper than emergency care services for patients
with non-urgent problems because of lower labour costs
and lower prescriptions of medical imaging and laboratory
tests [7]. Finally, when patients replace primary care with
ED visits there is a lack of continuity and follow-up [8].

A second particular group is that of older persons, espe-
cially the very old (i.e. >85 years). Elderly patients are
the fastest growing group at EDs [9]. The higher ED use
amongst older persons can be explained by underlying fac-
tors such as multiple chronic conditions, falls, functional
decline in combination with lack of support, deprivation,
etc. Although a large proportion of older adults require hos-
pital care at the time they present to the ED, the extent to
which visits could be avoided, either through early pre-
vention or access to alternative settings, is less clear [9].
The same arguments hold for non-elderly patients with
(multiple) chronic conditions.

A third particular group that gains policymakers’ atten-
tion is that of the frequent ED users [10]. Although different
thresholds for defining frequent ED users exist in the lit-
erature (e.g. threshold of 3–10 ED visits within a period
of 12 months), it is estimated that between 1 to 5% of
the overall ED population are frequent users [11]. Despite
being a marginal proportion of total ED patient popula-
tion, it is well described in the international literature
that frequent ED users have complex healthcare needs
(e.g. exacerbations of patients with chronic conditions, frail
elderly, substance abusers, nursing home residents) that
are not optimally managed within the context of the ED
(or other healthcare) setting [11].

The reasons for the increase in (sometimes inappropri-
ate) ED use are multifaceted and include mostly factors
related to patient characteristics and demographic/societal
changes such as the ageing population, increasing preva-
lence of chronic conditions, the changes in households
characterised by increasing loneliness and lack of family
support [6]. But also other factors can cause an increasing
demand or explain a high use of ED resources. Examples
are risk aversion (e.g. patients perceive their symptoms as
severe enough to attend the ED; patients that think they are
better off in a high-tech environment) and the easy access

to specialised care. Indeed, the perception exists that EDs
are convenient ‘one-stop shops’ that provide ‘total care’
with relevant diagnostics, delivered by a specialist team
trained in emergency medicine [12]. A well-known exam-
lth Policy 120 (2016) 1337–1349

ple of the latter phenomenon can be observed amongst
young children where the general practitioner (GP) is
bypassed to get direct access to a paediatrician [6,13].

Besides factors contributing to an increased demand
also supply-side factors are mentioned in the literature
(e.g. lack of access to primary care services, inconvenient
primary care out-of-hours services) [6]. Yet, in spite of
investments in most countries to improve these supply fac-
tors, ED use continued to rise. Therefore, it is assumed that
further improvements in these supply factors could, at best,
result in curbing the rise in ED visits or in a more efficient
allocation of the available resources.

The aim of this study was  to analyse the evidence
about effectiveness of interventions to reduce (the rise in)
ED utilization based on a narrative review of systematic
reviews. This entails a wide variety of interventions such as:
healthcare education and self-management interventions;
measures that limit access to the ED (e.g. gatekeeping,
cost sharing); measures that strengthen primary care (e.g.
GP supply; extended out-of-hours openings) or alternative
care settings (e.g. walk-in centres) to improve access; inter-
ventions to strengthen continuity of care between hospital
care and community care (e.g. case-management).

2. Materials and methods

2.1. Search strategy

An exploratory search showed that several reviews
exist on this subject. Based on this exploratory search
it was  assessed that the existing reviews might be a
good source to get insight into the current state of affairs
without necessitating to search for primary studies. There-
fore, it was decided to perform a review of reviews.
Reviews were identified through a systematic literature
search in three databases (MEDLINE-Ovid, Embase and
Cochrane library reviews). The databases were searched
in October 2015 with the following restrictions: language
(English, French, Dutch); date limits (from 2005 to October
2015). In each database, a search was performed using
the following search terms: [triage OR emergency care OR
emergency department(s) OR emergency unit(s) OR emer-
gency rooms(s) OR emergency crowding OR emergency
overcrowding OR emergencies OR emergency medical ser-
vices OR crowding] AND [emergency use OR emergency
visit OR emergency attendance OR emergency admission
OR emergency readmission OR urgent use OR urgent visit
OR urgent readmission OR unscheduled use OR unsched-
uled visit OR unscheduled attendance OR unscheduled
admission OR unscheduled readmission OR unplanned
use OR unplanned visit OR unplanned attendance OR
unplanned admission OR unplanned readmission] AND
[meta analysis OR review OR search].

MeSH headings and wildcards were used in the
MEDLINE-Ovid search to encompass synonyms to the
search terms. We used the singular and plural forms. The

MEDLINE-Ovid search was replicated for Embase and the
Cochrane library reviews. All reference lists of included
studies were hand-searched for additional potential rele-
vant studies.
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Table 1
Obtained studies per database.

Database N hits

Ovid MEDLINE 729
Embase 773
Cochrane reviews 21
K. Van den Heede, C. Van de Voor

.2. In- and exclusion criteria

Articles were included if they fulfilled the following
riteria:

Interventions focusing on reducing the rise in ED visits;
At least the primary outcome of the meta-review was
included in the review: ED utilization (e.g. ED visits);
Review articles without a restriction in the type of
primary studies that were included in the review. Fur-
thermore, the search strategy has to be reported and at
least two databases were searched (of which one is Med-
line);
We sought for systematic reviews published since 2005,
but due to the large amount of references and the limited
time to perform this study, it was decided to restrict the
inclusion criteria further to systematic reviews dating
from 2010 or more recent.

Articles were excluded if they fulfilled at least one of the
ollowing criteria:

Studies focusing on disease-specific conditions;
Studies focusing on primary studies conducted in low and
middle income countries [14];
Studies focusing on healthcare professionals (e.g. staff
experiences);
Interventions restricted to medical treatments (e.g. effect
medication treatment; surgical procedures); medication
reviews and interventions focusing on medication to
ensure a smooth transition between hospital and com-
munity care, quality indicators, innovations within the
ED to deal with low-acuity patients (e.g. fast-track; work-
force innovations);
Primary studies;
Reviews focusing on literature about one particular coun-
try.

In- and exclusion criteria were tested on a set of 100 ref-
rences by one reviewer (KV) and discussed with a second
eviewer (CV), after which some small modifications were
ade.

.3. Selection

Next, all titles/abstracts of references were screened
y the same reviewer (KV). Full-text articles of possible
elevant references were obtained and again screened on
nclusion criteria by one researcher (KV); in case of doubt

 second reviewer (CV) was asked to check the study on
nclusion criteria.

.4. Quality assessment

Included systematic reviews were methodologically
ssessed with AMSTAR [15] by one reviewer (KV). AMSTAR
s a tool to assess the methodological quality of systematic

eviews including bine items (e.g. ‘a priori’ design provided;
haracteristics of the included studies provided). For each
tem a score of ‘1’ or ‘0’ is assigned. The sum-score indi-
ates the overall quality being poor (AMSTAR-scores below
Total 1523
After deduplication 1202

5), moderately (AMSTAR-scores of 5–7) or well (AMSTAR
scores of 8 or above) [15].

2.5. Data collection and processing

The following data were abstracted from all eligible
studies: search date, searched databases, type and num-
ber of included studies, analysis and funding. Next to this,
from each systematic review, a description of the target
population and interventions was  extracted together with
the type of study designs and reported outcomes for the
respective interventions. Also the conclusions from each
review as stated by the authors were extracted.

Data from the systematic reviews were extracted and
categorised along different axes:

• Target population included in the systematic review (age
groups and description of sub-categories such as frequent
ED users);

• Type of intervention (supply primary care; access hours
primary care; telephone services; other primary care
interventions; coordination (case-management; coordi-
nation, other than case-management); education and
self-management support; gatekeeping; barrier (other);
cost sharing; pre-hospital diversion);

• Type of designs of the included studies (systematic
review; RCT; controlled trial; observational study);

• Country;
• Type of outcome.

Data analysis and synthesis were descriptive, along the
above axes.

3. Results

3.1. Search and inclusion

Table 1 shows the number of hits obtained in the
three databases. All 1202 references were checked on
title/abstract by one researcher (KV) to see if they fulfilled
the inclusion criteria. By further restricting the date limit to
2010 instead of 2005, 19 potentially relevant reviews were
excluded.

Seventy-seven reviews were possibly relevant (and one
additional reference was  found via hand-searching). The 78
obtained full-text systematic reviews were then screened

on inclusion criteria and 23 references [2,11,16–36] were
retained. Inclusion flow of the full-text assessment of the
possibly relevant systematic reviews is depicted in Fig. 1.
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Table 2
Summary of included systematic reviews.

Study Search until AMSTAR Number
of studies

Target
popula-
tion

Supply
primary
care

Access
hours
primary
care

Other
primary
care
interven-
tions

Telephone
services

Pre-
hospital
diversion-
other

Case-
management

Coordination
(other)

Education
& self-
management
support

Gatekeeping Barrier
(other)

Cost
sharing

Althaus et al. [16] June 2010 8 11 Adult frequent
ED users

+ ±a

Bahr et al. [17] February 2013 6 19 Adult
hospitalised
patients

±b

Crocker et al. [19] December 2011 7 3 Adults NSc

Fan et al. [20] January 2014 6 36 General elderly
population

±d

Flores-Mateo et al.
[2]

February 2012 8 48 General adult
population

+ ± NSe ± ± +

Franek  et al. [21] January 15, 2012 8 11 Adults with
general chronic
conditions

NS

Health Quality
Ontario [22]

April 2012 6 11 Adults with
general chronic
conditions

±f

Health Quality
Ontario [23]

December 2011 6 23 Adults with
general chronic
conditions

+g

Huntley et al. [24] October 2012 8 48 Patients
(general)

±h ± +i

Ismail et al. [25] August 2011 7 34 General
population

± ±j ±k

Jackson et al. [26] June 2012 8 19 Patient
populations
representing
multiple
diseases

±l

Karam et al. [27] June 2012 6 3 Older patients
with an
ambulatory ED
contact

±m

Katz et al. [28] December 2010 6 13 ED patients
(general)

±n

Kumar et al. [29] April 2011 6 12 Adult frequent
ED users

+

Lidal et al. [18] June 2012 N/A / Acute care
patients
(general)

/o

Lohwthian et al.
[30]

December 2013 8 9 Elderly
discharged
from ED

NSp

Morgan et al. [31] January 2013 7 39 General ± + ±q ± ± +
Rennke  et al. [32] September 2012 8 57 Adult general

patients
±r

Sinha et al. [33] December 2010 6 18 Non-
institutionalised
elderly

±s
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Soril et al. [11] January 2015 7 17 General adult
frequent ED
user
population

+ ±t

Stall et al. [34] March 2014 7 9 Community-
dwelling older
adults

±u

Tohira et al. [35] October 2012 9 13 General
population
(calling for
ambulance
transport)

±v

Tricco et al. [36] May  2014 8 50 Adult frequent
users of the
healthcare
system

NS ±w

Legend: + in favour of intervention: ED use decreases; − in favour of control: ED use increases; ± mixed study results; NS non-significant results.
a Case-management light (e.g. individual care planning).
b Post-discharge telephone call (hospital based).
c Post-discharge telephone call (primary care based).
d Community-based > hospital-based interventions (both including, for instance, case-management).
e Telephone consultation for primary care patients during out-of-hours.
f Tools and systems for electronic health information exchange that facilitate provider–provider communication.
g Relational continuity of care interventions: ongoing relationship between care provider and patient.
h Mixed results but in general positive for US, Canada (not for Europe where primary care is already more developed).
i Continuity of care.
j Walk-in and community health centres; emergency nurse practitioners in residential care.
k Telephone triage.
l Patient-centered medical home.

m Interventions classified with an increasing level of intensity as ‘referral (assessment and recommendations)’; ‘programme (on-going support for patient after discharge from ED)’ and ‘integrated (care facilitator
imbedded in individual care plan)’. The latter is most beneficial.

n ED-based care coordination (development of post ED treatment plan).
o Validated triage system in the pre-hospital setting.
p Community transition strategies (e.g. GP liaison, telephone follow-up).
q Greatest reductions by education interventions (but also some null findings).
r Pre-, post-discharge and bridging interventions (some of these interventions also include self-management support and case-management).
s Evidence that case-management is effective when evidence-based, nurse-led, inter-professional approach is followed.
t Information sharing (mixed), individualised care planning (no effect).
u Home-based primary care programmes provided by the regular primary care provider.
v Pre-hospital practitioners (ambulance transport).

w Care coordination by case-management, team changes (e.g. routine home visits by healthcare provider other than GP), self-management, clinical information systems. Effect for sub-population of the elderly.
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Potentially relevant  citations 
identified: 1202

Based on title and abstract 
evaluation, citations excluded: 1125
Reasons:

Population 75

Hand sear ching 1 Outcome 42 7
523ngiseD

Intervention 27 9
91raeY

Studies retrieved for more 
detail ed evaluation: 78

Based on  full text  evalua tion , 
stud ies excluded : 55
Rea sons:

Population 26
9emoctuO
6ngiseD

Intervention 12
not available 2

Relevant  stud ies: 23

. Flow c
Fig. 1

3.2. Methodological assessment

In Table 2, the number of met  AMSTAR-criteria per
included systematic review is shown. An overview per cri-
terion is appended as an online Supplementary table. The
number of criteria met  varied from 6 to 9. The included
reviews can be considered as moderately or well performed
systematic reviews.

3.3. Type of target populations and interventions
included in systematic reviews

All reviews considered mixed populations since reviews
that focused on a particular disease group like chronic
obstructive pulmonary disease (COPD), chronic heart fail-
ure or diabetes were excluded. Yet, some reviews focused
on specific target groups: four on frequent ED users
[11,16,29,36]; five on elderly [20,27,30,33,34] and three on
patients with various chronic conditions [21–23].

The scope of included interventions was different for all
reviews. Several reviews focused only on one intervention
type. Nine reviews focused on coordination interventions
[20,22–24,27,28,30,32,34] and two on case-management
[29,33]. Althaus et al. [16], Soril et al. [11] and Tricco

et al. [36] focused on coordination and case-management
(which is of course one specific type of care coordination).
The focus on care coordination and case-management is
especially seen when the reviews are designed for spe-
hart.

cific populations such as frequent ED users [11,16,29,36]
and elderly [20,27,30,34] patients with chronic conditions
[22,23].

Further, three reviews evaluated only telephone
services [17–19]; one review evaluated education and self-
management (focus on patients with chronic conditions
[21]); another review evaluated the patient-centred medi-
cal home (other primary care) [26]; and yet another review
evaluated pre-hospital diversion [35]. Three reviews had a
large scope [2,25,31].

3.4. Effectiveness of increasing the supply of and access
to primary care

A distinction can be made between interventions that
aim to increase the supply of primary care (e.g. investments
in additional primary care centres) and interventions aim-
ing to increase the access hours of primary care services
(e.g. out-of-hours availability).

• Supply of primary care services: In two  reviews [2,24]
evidence about increased primary care supply (increas-
ing number of primary care centres or primary care
physicians or physician density) was evaluated. Stud-

ies from different study settings were included (United
States or US, Canada, Spain, Sweden, Brazil). The con-
clusion about the evidence on the association between
increasing the supply of primary care and lower ED visits
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was not univocal. While one of the reviews [2] concluded
that there is clear evidence for an association, this con-
clusion was not confirmed in another review [24]. The
latter review stated that such an association could only be
observed in the US communities that have poor coverage
of primary care services.
Access hours primary care: Increasing the access hours of
primary care, especially during out-of-hours periods, was
subject of evaluation in four reviews [2,24,25,31] includ-
ing primary studies from a variety of countries: Belgium,
Canada, Denmark, Ireland, United Kingdom or UK, US,
Spain, and the Netherlands. Overall, studies [2,24,25,31]
that focused on interventions aimed at increasing access
hours of primary care services showed a mixed picture
regarding the reduction in ED visits. The review of Hunt-
ley et al. [24], for instance, included eight studies on the
association between increased access hours of primary
care and ED visits. Five (US: 4; UK: 1) studies indi-
cated that increased access to primary care (e.g. longer
opening hours, more appointment slots) reduced ED
visits. Another study in the Netherlands showed that co-
locating a GP out-of-hours practice and the ED, reduced
ED visits. One longitudinal study conducted in the UK has
shown, however, that co-location has increased ED use.
In a Danish study, it was shown that replacing out-of-
hours care from local GPs by telephone triage and GPs in
a central regional triage centre increased (but not statis-
tically significant) ED visits. In a Spanish study, increased
out-of-hours accessibility did not affect ED visits [24]. Of
the ten studies included in the review of Morgan et al.
[31] about increased primary care access, three examined
interventions that expanded capacity through new cen-
tres, while the other studies involved existing physician
practices expanding appointments and/or hours of care.
Four studies found significant decreases in the use of the
ED after increases in non-ED capacity (9–54%), while five
were non-significant and one found an increase of 21%.
Similar findings were reported by Flores-Mateo et al. [2]
and Ismail et al. [25].
Other interventions to strengthen primary care: The
review of Ismail et al. [25] included also other primary
care interventions such as walk-in centres (nurse-led
services handling low acuity presentations in the UK),
community centres (serving medically uninsured or rural
populations with limited primary care access in the US)
and an emergency nurse practitioner in residential care.
The review reported mixed results regarding the effec-
tiveness on ED use reduction. The review of Jackson
et al. [26] focused on a particular intervention type,
the patient-centred medical home (PCMH). These pri-
mary care centres are (1) team-based care, (2) having
at least 2 of 4 elements focused on how to improve
the entire organisation of care (enhanced access, coordi-
nated care, comprehensiveness, systems-based approach
to improving quality and safety), (3) a sustained part-
nership, and (4) having an intervention that involves
structural changes to the traditional practice. All studies

that were included in the review by Jackson et al. about
the impact of patient-centred medical homes on ED use,
were conducted in the US. The included randomised clin-
ical trials (n = 3) found no effect on ED use (combined RR,
lth Policy 120 (2016) 1337–1349 1343

0.93 [CI, 0.72–1.20]) while three observational studies
found small to moderately decreased inpatient and ED
use [26].

3.5. Effectiveness of telephone services

Different types of telephone services are described in
the literature. A first type of telephone calls are the follow-
up calls post-discharge performed by hospital staff or
primary care staff to “determine how they were doing”
(e.g. answering patient questions, asking about symptoms,
clarifying areas of patient education, reviewing medica-
tions, assist in scheduling outpatient appointments and
rescheduling missed appointments, and assess barriers to
keeping appointments) [17,19]. A second type of telephone
calls are telephone consultations or advice services (e.g.
telephone consultation for primary care patients seeking
medical help out-of-hours) [2,25]. A third type of telephone
calls are the telephone triage services where patients are
prioritised by the use of a validated triage system in the
pre-hospital setting via a telephone triage-assessment [18].
Only the study by Flores-Mateo et al. [2] reported the
countries in which the telephone services were evaluated:
US, Denmark and UK.

Although Ismail et al. [25] reported mixed results for the
effect of validated pre-hospital telephone triage systems on
ED use, there is in fact a lack of evidence in this domain that
is clearly understudied [18]. The evidence about the effect
of telephone consultations (e.g. post-discharge telephone
calls) is contradictory. Bahr et al. [17] reported mixed find-
ings for hospital-based interventions while null findings
were reported in the reviews that focused on primary care
based interventions [2,19]. The authors of the latter review
stated that “this system, in reality, delays the visit rather than
resolving the problem” [2].

3.6. Effectiveness of various pre-hospital interventions

The evidence about pre-hospital interventions such as
pre-hospital practitioners providing care at the scene or
referring the patient to an alternative healthcare service
is limited but promising. Transport of low-acuity patients
towards other care settings than the ED (e.g. minor injury
units) was evaluated in the review of Morgan et al. [31]
and significant decreases in ED use ranged from 3% to 7%
in one US- and one UK-based study [31]. The review of
Tohira et al. [35] evaluated pre-hospital practitioners pro-
viding care at the scene and/or referring a patient to an
alternative healthcare service. These practitioners are all
able to provide care at the scene and discharge patients
on site without referral to other clinicians [35]. This dif-
fers from the standard emergency medical service in most
countries, where patients are transported to the ED. The
review included studies from New-Zeeland (n = 3), Canada
(n = 11) and the UK (n = 9). All included studies found that
the introduction of these new roles was  less likely than
conventional ambulance staff to transfer patients to the

emergency department (but with high variations in effect
sizes: 1.6–50 times less likely). In addition, it should be
noted that there was no conclusive evidence about the
impact of these roles on subsequent ED attendance since
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some studies reported increases in ED visits while others
found no difference [35].

3.7. Coordination of care

The most prominent intervention that aims to reduce ED
visits by improving coordination is case-management. In
this section, we first describe case-management and then
describe evidence about other coordination interventions.

• Case-management: Although case-management is not
uniformly defined across studies, common elements
return such as: interdisciplinary approach of individual
care planning based on a thorough assessment and aimed
to guide the patient throughout his care process which
often transcends the traditional care boundaries between
hospital and community care. The role of case-manager is
often assigned to a dedicated person, most often a nurse.
Soril et al. [11], for instance, defined case-management as
“comprehensive, interdisciplinary approach taken to assess,
plan, personalize, and guide an individual’s health services
to promote improved patient and health system outcomes.
A single point of contact (e.g. an individual described as
either a case manager, care manager, or ED consultant) is
assigned to the patient with as task to broke access and guide
the patient through their customized care process, which
may  extend beyond the normal continuum of the ED and
inpatient care, into the community.”

It is an intervention that is studied in a wide variety of
countries with different types of healthcare systems. The
most recent review [11], for instance, included studies from
the United States (n = 5); Australia (n = 2); New-Zeeland;
Sweden; Canada; Scotland; Taiwan with the evaluation of
case-management as an intervention to reduce ED visits
amongst frequent ED users. Other reviews [16,33,36] also
included studies from the UK, Israel and South-Africa.
Although randomised clinical trials were (especially in the
review that focused on non-institutionalised elderly [33])
included in all reviews [11,16,29,33,36], most included
studies were observational studies. The targeted popula-
tions were either frequent ED users [11,16,29,36] or elderly
[33].

Evidence suggests that case-management could reduce
ED use but additional investigation is needed to deter-
mine what specific aspects of case-management are most
successful and cost effective [11,16,29,33,36]. Sinha et al.,
for instance, reported that case-management interventions
were more effective when they were “evidence-based”;
“nurse-led” and when they followed an “inter-professional
approach” [33]. In general, the breadth of resources and
intensity of intervention (e.g. frequency of follow-up;
availability of psychosocial services; the aggressiveness of
outreach) seem to correlate with better results.

• Other coordination activities: A wide range of other
coordination interventions (e.g. individual care planning,

post-discharge telephone calls; relational continuity of
care), often including one or more case-management
components, were studied with mixed results within
the general population [28,32] as well as in the pop-
lth Policy 120 (2016) 1337–1349

ulation of frequent ED users [11,16,36], chronic care
patients [22] and elderly [20,27,30,34]. Coordination
interventions that are more intense, multi-layered and
incorporate strong linkages to the longer-term primary
and community care services are more successful than
single interventions (e.g. individual care planning) or
solely hospital-based interventions. For the chronic care
patients [23] there seems to be a relationship with rela-
tional continuity of care (same care provider), an effect
that was also confirmed in a review in the general popu-
lation [24].

3.8. Patient education and self-management support

Three reviews focused on educational interventions
targeting patients [2,21,31]. The reviews of Flores-Mateo
et al. [2] and Morgan et al. [31] focus on educational
interventions in general whereas Franek [21] focus on
educational interventions in patients with chronic con-
ditions. The educational interventions analysed in the
first two reviews include interventions such as informa-
tion booklets; monthly group meetings with educational
components; teaching patients how to use the health-
care system and providing counselling in social/emotional
issues; self-management support [2,31]. Evidence from
Australia [2] and the US [2,31] is available.

Although evidence about the effect of educational inter-
ventions is contradictory, a large number of studies showed
that they have potentially a large impact on ED use [2,31].
The educational interventions seem not to be success-
ful when they are implemented as stand-alone (i.e. the
intention being merely to educate patients regarding over-
all health service utilisation). A large well-conducted RCT
included in the review of Flores-Mateo et al. [2] did,
for instance, not report statistically significant results. It
concerned a stand-alone educational intervention (i.e. an
information booklet). The authors stated that “educational
interventions seem more effective when they are introduced
as a part of a multi-faceted intervention”.

The review of Franek [21] focused on self-management
support promoting skills such as problem solving, decision
making, resource utilisation, patient–provider relation-
ship, and/or taking action. More in particular the Stanford
Chronic Disease Self-Management Program (CDSMP) was
evaluated. This is a community-based self-management
support programme based on social cognitive theory
that states that successful behaviour change requires
confidence in one’s ability to carry out an action (i.e. self-
efficacy) and the expectation that a specific goal will be
achieved (i.e. outcome expectancy) [21]. The studies eval-
uating the impact of educational interventions on ED visits
were conducted in the US (n = 4) and China. Meta-analysis
showed no significant difference between the Stanford
Chronic Disease Self-Management Program and usual care
(SMD, −0.05; 95% CI, −0.18, 0.09; P = 0.49) [21].

3.9. Gatekeeping
Two  types of gatekeeping methods: were included
within the scope of reviews. The first type is the allocation
of a gatekeeping role to GPs which is implemented in sev-
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ral healthcare systems (e.g. UK, Scandinavian countries).
he second type concerns managed care where health
aintenance organisations practice gatekeeping: a pre-

uthorisation for payment for the ED visit via the “managed
are gatekeeper” was required. This is a model adopted in
he US but with no standardised triage criteria and with
arious personnel functioning as the gatekeeper. The stud-
es identified in the systematic reviews focus on this second
ype of gatekeeping with some beneficial effects on ED use
bserved. Yet, also some studies reported no effect [2,31].
ll of studies included in the reviews were conducted

n North-America with the exception of one gatekeeping
tudy (Ireland) [31].

.10. Cost sharing

Cost sharing is defined as any kind of out-of-pocket
ayment for healthcare services: co-payments (patients
ay a flat fee for each medical service sought or product
urchased), co-insurance (patients pay a fixed percent-
ge of the cost of care) and deductibles (the amount one
ust pay out of pocket annually before insurance cover-

ge begins to pay) [2,31]. The study of Flores-Mateo et al.
2] included 11 US-based studies and 1 Irish study. The
eview of Morgan et al. [31] included only US-based studies.
he intervention in seven studies was the requirement for
atient co-payment or coinsurance, and in three it was  the

mplementation of a high deductible. Half of the studies
ere in Medicaid populations, while the others involved

ommercial insurers. All but one of the eleven US-based
tudies included in the review by Flores-Mateo et al. [2]
nd all but one of the ten studies included in the review
y Morgan et al. [31] found a reduction in ED use with
eductions ranging from 3% to 50%. The study conducted
n the Irish setting reported that the overall ED workload
emained stable, but with a slightly significant reduction in
he number of patients who attended with non-emergency
athologies.

. Discussion

.1. Limitations of primary studies and the narrative
eview

The original articles included in the reviews that were
ithheld for this narrative review entail several limita-

ions. A first observation is that most of the included
eviews (especially the more generic reviews) included
emarks on the large encountered heterogeneity in terms
f patient populations studied, included interventions (and
ack of clear definitions) and ways of measuring outcomes
especially costs and adverse events, if measured at all).
urthermore, heterogeneity also implies the large variety
n the organisation of acute care system delivery across
eveloped countries as well as other country specific ele-
ents (e.g. geographical differences, financing system). As

uch, the generalisation of results and transferability of

nterventions towards other care settings might be limited.

A second observation is that all reviews that included
everal interventions conclude that for most interventions
esults are mixed.
lth Policy 120 (2016) 1337–1349 1345

A third observation is the weak quality of the avail-
able evidence. Not only are interventions but also the
other concepts (e.g. adverse outcomes, costs) ill-defined
and understudied, there are also concerns about the used
designs. Most studies are observational and the few quasi-
experimental studies included in the reviews have serious
design problems (e.g. under-powered, unclear definition
intervention) and fail to adequately evaluate the long-term
impact of the intervention due to restrictions in the follow-
up measurements periods [25].

Also the narrative review of reviews includes several
limitations. This literature review was limited to a search
for information on the effectiveness of interventions to
reduce ED use in systematic reviews and not directly in
primary research studies. This choice was done because
of the large number of published systematic reviews with
one or more policy interventions with that objective. As a
result of this approach, the most recent literature is pos-
sibly missed. A citation search of the included systematic
reviews in Web  of Science was undertaken to overcome
this limitation. Key publications that resulted from this
screening were included in the discussion of this review.
Another major limitation is that the sifting of the litera-
ture and data extraction was  undertaken by one researcher
only. Furthermore, we only included reviews published
between January 1st, 2010 and October 31st, 2015. Nev-
ertheless, the included reviews covered primary studies
for much larger periods (most of them from inception
until date of the search, see Table 3 in Supplementary
data) and some of them [21,23,25] also included reviews
as a source or were building on existing reviews [31].
Therefore, we  are convinced that the risk that this search
strategy resulted in missing important insights from pri-
mary studies or reviews is rather low. In addition, some
topics were not separately discussed in the original sys-
tematic reviews (e.g. co-location of EDs and primary care
centres was  mostly integrated in reviews as a method of
increasing access to out-of-hours GP services without a
specification of the co-location element). Nevertheless, also
via a citation search for recent primary studies and some
recent evaluation studies on this topic were included. We
also focused on ED use as primary outcome. Looking at ED
use gives only a partial picture of the interventions’ effec-
tiveness (e.g. impact on other services, patient experiences,
patient safety) but is a defendable choice since controlling
the ever-increasing use of EDs is a policy goal in most indus-
trialised countries. Finally, we excluded reviews focusing
on single diseases. Since the bulk of the reviews that were
excluded based on this criterion concerned highly preva-
lent chronic conditions (e.g. diabetes; Chronic Obstructive
Pulmonary Disease; asthma), we potentially miss impor-
tant insights.

With these general limitations of this narrative review
and the primary studies that were included in the evaluated
systematic reviews in mind, we  discuss below the main
study results and their policy implications. We  start with
the solution elements for the problem area (i.e. inappro-

priate ED visits for non-urgent problems) with, in absolute
numbers, the largest room for improvement. Then, we
discuss solution elements (e.g. telephone consultations,
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case-management) aimed to reduce ED visits in particular
patient groups and situations.

4.2. Redirecting patients visiting EDs inappropriately
towards alternative settings will require that these are
accessible

Telephone triage holds the potential to alleviate the
pressure on EDs by re-directing patients without urgent or
specialised care needs to a more appropriate care level (e.g.
GP post, scheduled primary care or self-care). Yet, there is
a lack of high-quality evidence about the effect of validated
pre-hospital telephone triage systems on ED use. This does
not mean that the domain ‘telephone triage’ for calls related
to urgent medical problems is understudied since several
studies with impact on other outcomes and dimensions
have been published [18]. Yet, most of these studies are ret-
rospective and with observational designs. Nevertheless,
the literature indicates that telephone triage systems are
relatively accurate but that the risk for underuse (referral
to a too low level of care according to the urgency level)
increases with risk of urgency [38]. It has been shown that
safety problems are lower when call handlers have a clin-
ical background [39]. In addition, it has been shown that
compliance rates to telephone triage decisions are gener-
ally high with rates reported between 56–98%. However,
compliance rates are dependent on the type of advice.
Higher compliance rates are reported for self-care and ED
attendance advices compared to advice to contact primary
care, potentially reflecting patient preferences for ED care
[38]. A recent evaluation of a telephone triage system in
England revealed that introducing a telephone triage sys-
tem for unscheduled primary care problems might increase
the overall workload of the emergency care system (poten-
tially due to the absence of 24/7 care alternatives) [40].
Based on the available evidence it can be recommended
to start experimenting with telephone triage pilot projects
as one of the interventions to reduce the number of inap-
propriate ED visits. These pilot projects should take into
account important lessons from the literature such as
investments in call centres with clinically trained staff;
monitoring of safety effects; and harmonising the tele-
phone triage system with the entire service offer (e.g.
referral agreements primary care).

4.3. Providing alternatives outside the ED: design
elements of the intervention are key to successfully
reduce inappropriate ED visits

Another set of policy measure aiming to reduce inap-
propriate ED visits concern several interventions that try
to strengthen primary care. Overall, studies that focused
on interventions aimed at increasing out-of-hours primary
care services did not show a reduction in ED visits. Most
of the included studies were performed in countries with
already a strong primary health care system in place. The
conclusion on the evidence about the association between

increasing the supply of primary care (e.g. number of GPs
and primary care centres) and lower ED visits was not
univocal. Despite the mixed results presented in this nar-
rative review of reviews, a recent study [41] found clear
lth Policy 120 (2016) 1337–1349

associations between the strength of primary care and ED
use based on a European survey of GPs and patients. Vari-
ables measuring primary care access (e.g. opening hours,
the nearness of a general practice and home visiting) were
clearly associated with reduced ED visits. Moreover, people
who  think it is easy to get primary care during out-of-office
hours visited the ED less often. It should be noted that this
study is based on the perceived, rather than on the actual
situation. Nevertheless, the perception of the available care
alternatives has an important impact on actual use. The
results of this European review are also in line with the
conclusions of a recent review that found evidence for the
association between primary care and avoidable hospital-
isations [42].

Although the evaluation of the evidence included in the
reviews was  not conclusive and the quality of the evidence
base is weak, there are indications that a co-location at the
ED of GP-practices for out-of-hours care with one emer-
gency care access point has the potential to reduce ED visits.
Especially in health systems with high rates of self-referrals
presenting to the ED with complaints that do not require
urgent or specialised input, this model should be consid-
ered to get patients to a more appropriate care level. In
such an integrated access point, it is determined by a triage
whether patients will be seen by a GP or by a physician in
the ED. A recent study with the co-location of an urgent
care centre (staffed by GPs and not nurse-led walk-in clin-
ics which were previously evaluated as having no impact
on ED use) with an ED showed that the majority of patients
visiting the urgent care centre were treated at the centre
without a same-day referral to the ED or other specialist
care setting. Yet, the absolute number of patients referred
to the co-located ED still remains high [43]. Patients went
to the urgent care centre because of its superior access
(24/7 availability) compared to regular GP care [44] or as
an alternative to the ED [43,45]. Also in the Netherlands
[46,47] this model is becoming the standard. An evalua-
tion compared usual practice (GPs and EDs working at close
distance but separately) with this integrated model for out-
of-hours. In the latter model patients are allocated to the
GP or ED and are assigned a level of urgency based on a
triage performed by a nurse in the joint triage area. For
patients who contact the centre by phone, a triage by a
trained medical assistant is done [47]. As such patients do
not choose themselves who they contact. After triage, GPs
and EDs each have their own department. The study com-
pared the care in six regions with having a usual care model
(n = 58 620) or an “intervention” (n = 63 441) and found that
fewer patients attend EDs (27.6% versus 21.6%) and more
patients go to GPs. Moreover, the proportion of patients
with non-urgent problems that visit the GP is higher in
the regions with the intervention model. Especially more
patients with mild trauma are visiting the GP within the
intervention regions [47]. Also a study from Switzerland
[48] confirms the potential of GP practices co-located at
the ED to reduce ED visits.

Also intuitively a collaboration between GPs and EDs

in the form of one centre makes sense. GPs and EDs each
have their own department, while they share one com-
bined entrance and a joint triage area [47]. This single “front
door” may  reduce confusion for the public and the com-
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on  triage area allows more efficient streaming between
D and primary care. It should be noted that this model is
ubstantially different from hiring GPs to work in the ED
s this entails the risk that GPs adapt their practice to the
mergency physicians practice and start to prescribe more
xams and tests. The model of one centre has the benefit
hat both parties preserve their own identity, philosophy,
nd specialism [47].

.4. Cost sharing proven to be successful in the US but no
rm policy recommendations for other healthcare
ettings can be made

Although some positive findings are reported, results
re not generalisable since the vast majority of these stud-
es were conducted in the US which has a specific context
egarding financial accessibility [2,31]. Nevertheless, since
ost sharing is one of the interventions with the greatest
umber of studies showing reductions in ED use [2,31],
lores-Mateo et al. state that “Apparently, people who should
o to the ED are not deterred by co-payments, whereas at least
ome of those who should not be using the ED are deterred.” A
ajor limitation of the included primary studies is that the

mpact of cost sharing in vulnerable populations (e.g. low
urchasing power and deprived socioeconomic groups) is
nderstudied.

In any case, several reviews stipulated that it is impor-
ant that increasing access points for acute care (e.g. by the
nstalment of urgent care centres, telephone triage) may
nmask latent demand that, if not accommodated by alter-
ative care settings, might result in more inappropriate ED
isits. Cost savings across the urgent care sector as a whole
ay  be negated by the additional cost of providing new

ervices; in addition, there is a risk of service duplication
ith disruption to continuity of care because of provider
roliferation [25].

.5. Patient sensibilisation via tailored interventions, the
mpact of mass media campaigns is less clear

Although evidence about the effect of educational inter-
entions is contradictory, a large number of studies showed
hat it has potentially a large impact on ED use [2,31].

organ et al. [31] further indicate that although educa-
ional interventions are difficult to standardise they have
he potential to reduce overall healthcare use (and not
nly ED use) especially when they are introduced as a
art of a multi-faceted intervention [2,31]. In this review
o single review included studies evaluating the reduc-
ion of ED visits as a result of mass media campaigns. Yet,
vidence from other related areas (e.g. impact of aware-
ess campaigns for stroke symptoms to delay the time
etween onset of symptoms and care seeking behaviour)

uggests the potential of public information campaigns,
n the understanding that these campaigns aim to bring
atients with time-sensitive conditions faster to the ED
49].
lth Policy 120 (2016) 1337–1349 1347

4.6. Interventions for specific target groups might help
but do not concern the bulk of (inappropriate) ED visits

Some reviews focused on specific target groups such
as frequent ED users, elderly and patients with various
chronic conditions. These studies focused mainly on care
coordination and case-management. Case-management is
the most-described intervention to reduce ED utilisation
amongst frequent ED users (no uniform definition used).
Case-management can be upstream (e.g. to prevent hospi-
tal admission for chronic conditions by a good follow-up
by primary care) or downstream the ED (e.g. better coor-
dination of care with the community for patients that
were identified as frequent ED users). Evidence suggests
that case-management could reduce ED use but additional
investigation is needed to determine what specific aspects
of case-management are most successful and cost effective
[11,16,29]. Nevertheless, case-management can be consid-
ered as worth implementing in hospital EDs in the context
of a proper local evaluation setting. Tailoring of interven-
tions (e.g. identifying gaps in the current supply of services
by evaluating prevalent risk factors of frequent ED users)
and models of care, rather than standardisation of care, may
prove to be most effective at reducing high ED utilisation.
Case-management models designed to address the special
care needs of the elderly (not limited to frequent users)
has also proven to be successful. Yet, it should be noted
that these policies alone will not solve the increase in the
ED visits, because these particular patient groups are on
themselves not the largest proportion of the problem.

4.7. Telephone consultations: no evidence for beneficial
effects on the ED workload in the long-run

The evidence about the effect of telephone consultations
(e.g. pre- and post-discharge telephone calls) is contradic-
tory and there are indications (e.g. increased re-visits) that
telephone consultations in reality rather delay than resolve
the problem [2,17,19]. A recent large scale clustered ran-
domised trial testing telephone triage and consulting in the
management of same-day GP consultation requests brings
circumstantial evidence. The trial showed that telephone
consultation shifts the workload from face-to-face to tele-
phone contacts and increases the number of primary care
contacts within 28 days of the initial consultation. Tele-
phone consultation appears to be safe, to have a negative
impact on patient satisfaction and a negligible impact on
ED admissions (small not statistically significant increase in
the intervention group). The benefits of telephone consul-
tation might increase when it is focused on specific target
groups such as those with long-term conditions [50–52].

4.8. Workforce innovations are promising: local
experiments will require monitoring of unintended effects
on patient outcomes
Evidence about pre-hospital interventions such as pre-
hospital practitioners providing care at the scene, referring
the patient to an alternative healthcare service, employ-
ing emergency care nurse practitioners in nursing homes
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is limited but promising. Yet, a major shortcoming is the
lack of evidence on patient safety outcomes [31,37].

5. Conclusion

A systematic review of systematic reviews resulted in 23
studies about interventions that aimed to reduce ED utili-
sation in mixed study populations (single condition studies
were excluded). Three reviews had a large scope while the
other reviews focused on one or a limited set of interven-
tions. Several intervention types were considered that can
be classified in 6 categories: (1) cost sharing; (2) strength-
ening primary care (supply of primary care services; access
hours primary care; other); (3) pre-hospital diversion
(telephone services: telephone triage and telephone con-
sultation; transport of patients towards other care setting
than the ED); (4) coordination (case-management; other);
(5) education and self-management support; (6) barriers
to access emergency departments (gatekeeping; other).

The high number of interventions and methods: used to
measure outcomes and the different populations compli-
cate their evaluation. Although approximately two-thirds
of the studies included in these reviews showed reductions
in ED use for most interventions, the evidence showed con-
tradictory results. As such, reducing ED use will require
a broad approach that integrates several interventions
adopted to the country’s healthcare system and funding
system. Understanding the impact of the different health-
care system characteristics will require an international
comparison.

Nevertheless, it is clear that the largest room for
improvement can be found in the so-called ‘inappropri-
ate ED visits’. The co-location of GP posts and emergency
departments together with the introduction of telephone
triage systems seem to be the preferred interventions if
they are designed according to evidence-based insights.
The specific target groups such as the frequent ED users
and the elderly population do not represent the bulk of ED
users. Nevertheless, it seems worthwhile to invest in case-
management strategies to improve care coordination and
prevent frequent ED attendances. In any case, every reform
will require a feedback mechanism to monitor outcomes
and unintended consequences. Increasing access points for
urgent care, for example, may  unmask latent demand. Cost
savings across the urgent care sector as a whole may  be
negated by the additional cost of providing new services.
Another example is the impact of cost-sharing interven-
tions. Although the evidence suggests that cost sharing has
an effect on ED use, it may  have unintended consequences,
like delaying needed care or limiting patient choice. As
such, these interventions might in the long-run result in
worse health outcomes and increased costs for the health-
care system. Morgan et al. [31] therefore noted that for
some of the studied interventions major ethical questions
should be discussed prior to their implementation.
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