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A systematic review examining the impact of
redirecting low-acuity patients seeking emergency
department care: is the juice worth the squeeze?

Scott William Kirkland," Amir Soleimani,® Brian H Rowe, " Amanda S Newton?

ABSTRACT

Objectives Diverting patients away from the
emergency department (ED) has been proposed as a
solution for mitigating overcrowding. This systematic
review examined the impact of interventions designed
to either bypass the ED or direct patients to other
alternative care after ED presentation.

Methods Seven electronic databases and the grey
literature were searched. Eligible studies included
randomised/controlled trials or cohort studies that
assessed the effectiveness of pre-hospital or ED-based
diversion interventions. Two reviewers independently
screened the studies for relevance, inclusion and risk of
bias. Pooled statistics were calculated as relative risks
(RR) with 95% confidence intervals (Cl) using a random
effects model.

Results Fifteen studies were included evaluating
pre-hospital (n=11) or ED-based (n=4) diversion
interventions. The quality of the studies ranged from
moderate to low. Patients deemed suitable for diversion
among the pre-hospital studies (n=3) ranged from
19.2% t0 90.4% and from 19% to 36% in ED-based
studies (n=4). Of the eligible patients, the proportion of
patients diverted via ED-based diversion tended to be
higher (median 85%; IQR 76-93%) compared with pre-
hospital diversion (median 40%; IQR 24-57%). Overall,
pre-hospital diversion did not decrease the proportion of
patients transferred to the ED compared with standard
care (RR 0.92; 95% Cl 0.80 to 1.06). There was no
significant decrease in subsequent ED utilisation among
patients diverted via pre-hospital diversion compared
with non-diverted patients (RR 1.09; 95% Cl 0.99 to
1.21). Of the three pre-hospital studies completing a
cost analysis, none found a significant difference in total
healthcare costs between diverted and non-diverted
patients.

Conclusion There was no conclusive evidence
regarding the impact of diversion strategies on ED
utilisation and subsequent healthcare utilisation. The
overall quality of the research limited the ability of this
review to draw definitive conclusions and more research
is required prior to widespread implementation.

INTRODUCTION

It is estimated that between 13.7% and 27.1% of all
emergency department (ED) visits in the USA could
be safely managed at alternative locations and result
in an estimated cost savings of over $4billion." In
the UK an estimated 17% of ED visits are considered
‘inappropriate’* while, in Canada, it is estimated
that one in five ED visits could be appropriately

What is already known on this subject

» Diverting low-acuity patients away from the
emergency department has been proposed as a
potential solution for mitigating overcrowding.

» The effects of diversion strategies on patients’
healthcare utilisation and health outcomes are
unknown.

What this study adds

> An extensive search of the literature identified
15 studies comparing either pre-hospital
or emergency department-based diversion
strategies to standard emergency care
response.

» This review was unable to demonstrate
conclusive evidence regarding the effectiveness
of diversion strategies on emergency
department use and subsequent healthcare
utilisation.

> At this time there is insufficient evidence to
recommend the implementation of diversion
protocols as effective or safe strategies to
address emergency department overcrowding.

managed at a family physician's office.® Diversion
of low-acuity patients from the ED to alternative
sources of care may include pre-hospital diversion,
in which patients are diverted prior to presenting
to the ED (ie, dispatch-directed diversion, treat and
release patients at the scene),* or ED-based diver-
sion in which patients presenting to the ED are
diverted to an alternative source of care.’ Diverting
low-acuity patients away from the ED to alternative
sources of care is controversial due to its potential
safety concerns.® The safety and effectiveness of ED
diversion is unclear in part due to the fact that many
studies use a single-group study design and do not
compare diversion with standard care.’

The objective of this systematic review was to
examine the effectiveness and safety of pre-hospital
and ED-based diversion strategies on ED utilisation,
non-ED healthcare utilisation and patient outcomes
compared with standard emergency care responses.

METHODS
Protocol

A protocol was developed a priori and registered
on the PROSPERO register (CRD42016033613).
Reporting adheres to the PRISMA guidelines.

BM)

Kirkland SW, et al. Emerg Med J 2018;0:1-10. doi:10.1136/emermed-2017-207045

E 1

"1ybuAdoa Aq parosloid 1sanb Aq 20z ‘0T [dy uo ywoo fwq fway/:dny woly papeojumoq "8T0Z Jaquadaq € Uo G#70/02-.T0Z-pawiawa/9eTT 0T Se payslgnd 1sii ¢ pa Blaw3


http://www.collemergencymed.ac.uk/
http://emj.bmj.com/
http://crossmark.crossref.org/dialog/?doi=10.1136/emermed-2017-207045&domain=pdf&date_stamp=2018-010-30
http://emj.bmj.com/

Original article

Search strategies

The search strategies used language (English) and year (1990
to January 2016) restrictions and were applied in seven elec-
tronic bibliographic databases: Medline, Embase, Cochrane
Library, PsycINFO, CINAHL, Social Services Abstracts and
ProQuest Dissertations and Theses Global (see supplementary
file 1 for the Medline search strategy). To identify unpublished
studies and studies in progress, Google Scholar, Health Services
Research Projects in Progress, Health Services/Sciences Research
Resources, National Centre for Biotechnology Information
Bookshelf and ClinicalTrials.gov were searched. In addition, a
SCOPUS forward search of all included studies was completed
(2017). Reference lists of included studies and conference
proceedings from the Society for Academic Emergency Medi-
cine (2008-2017) and the Canadian Association of Emergency
Medicine (2008-2017) were also reviewed.

Study selection

Two reviewers (AS, SWK) independently screened the search
results to identify potentially relevant studies; at least one
reviewer independently reviewed the full text of potentially
relevant studies to confirm their inclusion. Reviewer discrep-
ancies on study inclusion were discussed and resolved via third
party abjudication (ASN, BHR). Randomised/controlled clinical
trials and controlled cohort studies (retrospective or prospec-
tive) were eligible for inclusion. Case—control or before/after
studies were not eligible for inclusion, as recommended by the
Cochrane Effective Practice and Organisation of Care Group
(EPOC) in this review” due to difficulties attributing causation
in these studies. To be included in the review, studies of these
designs had to (1) include patients seeking ED care; (2) assess
the effect of any diversion strategy designed to either bypass the
ED to an alternative source of care (pre-hospital diversion) or
direct patients to a non-ED setting after presentation to an ED
(ED-based diversion); and (3) compare the diversion with stan-
dard emergency care. What was considered to be standard emer-
gency care could vary among studies and intervention types,
which could include, but was not limited to, patient transport to
the ED, standard emergency medical service (EMS) assessment,
or attending and being assessed by an ED physician. Strategies
to divert ambulances away from EDs while the patient was being
transported (ambulance diversion) were excluded, as this review
attempted to examine the effectiveness of diversion strategies
other than those that temporarily closed the ED to incoming
ambulance transport. No studies were excluded on the basis of
patient age or presenting medical conditions.

The primary outcome of interest was the number of visits to
the ED, including initial and subsequent visits. For the purposes
of this review, subsequent ED visits referred to additional
unplanned return ED visits following the index visit. Secondary
outcomes of interest were: patient diversion to, or utilisation
of, non-ED-based settings for care (eg, assistance at the scene of
the emergency, referral to primary care); hospitalisation; serious
adverse events (eg, death, ICU admission); and patient quality
of life (eg, health status). Additional outcomes of interest—
namely, the percentage of patients considered eligible for diver-
sion, the percentage of patients diverted, compliance with the
diversion strategy, patient refusal of diversion and cost-effective-
ness—were extracted a posteriori.

Quality assessment
Randomised/controlled clinical trials were assessed using the
Cochrane Collaboration Risk of Bias Assessment tool® while

the quality of cohort studies was assessed using the Newcastle—
Ottawa Scale.’” Two reviewers (AS, SWK) independently assessed
each study’s methodological quality. Disagreements that could
not be resolved by discussion were adjudicated via a third party
(ASN).

Fidelity of the diversion strategy and its implementation were
assessed by one reviewer (SWK) and checked by another (AS)
based on the five criteria from the Treatment Fidelity Assessment
Grid including: fidelity to theory/literature, provider training,
treatment implementation, treatment receipt and treatment
enactment. '’

Data extraction

Data from the included studies were extracted using standardised
forms by one reviewer (AS) and verified for accuracy and
completeness by a second (SWK). Discrepancies were resolved
by discussion between the reviewers and any disagreements were
resolved via third party adjudication (ASN, BHR). In the case
of unclear or unreported information in the original studies,
primary authors were contacted. For studies assessing diver-
sion strategies across various settings, only the data from arms
receiving a pre-ED or ED-based intervention were extracted.

Data analysis

Unadjusted pooled statistical analyses were performed using
Review Manager (RevMan Version 5.3; Copenhagen: The
Nordic Cochrane Centre, The Cochrane Collaboration, 2014).
For each reported outcome in which pooling was possible (in
which two or more studies reported a similar outcome measure),
studies were subgrouped based on whether the study employed
a pre-hospital or ED-based diversion strategy. Only studies with
the same study design were included in the pooled subgroup
analysis. Given that the majority of the included studies were
randomised controlled trials (RCTs) or controlled clinical trials,
all of the pooled meta-analysis consisted of randomised or
controlled clinical trials, with outcomes for the observational
cohort studies being reported separately. For dichotomous vari-
ables, individual and pooled statistics were calculated as unad-
justed relative risks (RR) with 95% confidence intervals (CI)
using a random effects model. Heterogeneity was tested using
the I? statistic with I* values of 25%, 50% and 75% repre-
senting low, moderate and high degrees of heterogeneity, respec-
tively.® In some cases, studies calculated and reported adjusted
odds ratios (aOR), adjusted risk difference (aRD) and adjusted
relative risks (aRR), which were recorded. Published group
differences in the proportion of events using frequencies with
corresponding P values or mean differences (MDs) with 95%
CIs were reported. Pre-planned subgroup analyses for age and
illness/disorder/presenting complaint were not possible given the
heterogeneity among included studies. A post-hoc decision was
made after the review protocol was registered to group study
outcomes according to whether the studies employed pre-hos-
pital or ED-based diversion strategies so that outcome reporting
was clinically meaningful. No sensitivity analysis was planned.

RESULTS

Study selection and characteristics of included studies

Figure 1 describes the flow of studies through the selec-
tion process. The search strategies identified 7891 studies for
screening. The full text of 192 studies identified as potentially
relevant were reviewed, 15 of which were included in the review.
The 15 studies consisted of 10 clinical trials''° and five obser-
vational cohort studies (prospective’’™ and retrospective® *).
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Records identified through database Additional records identified
searching through other sources
n=9337 n=585
v v
Records after duplicates removed
n=7891
y
Records screened
n=7891
Records excluded
> n=7699

for eligibility
n=192

Full-text articles assessed

Full-text articles excluded,
with reasons
n=177

e No diversion strategy
related to emergency care,
n=138

A 4

A 4

e Did not meet study design
criteria, n=24

e No comparison group,
n=9

Studies included in
qualitative synthesis
n=15

e Could not locate full-text,
n=4

e Did not assess a patient
population, n=2

Figure 1 Literature search flow diagram.

Three studies (Mason et al (2007),"' Mason et al (2008)" and
Dixon et al (2009)') assessing a ‘treat and release’ protocol
reported different outcomes for the same dataset of patients; for
the purposes of this review, Mason et al (2007)"! was reported
as the main report while Mason et al (2008)" and Dixon
et al (2009)"* were considered supplemental reports. The meth-
odological quality and fidelity assessment was not completed
for studies considered supplemental reports.’* * Mason et al
(2012) assessed the effectiveness of emergency care practitioners
across five various healthcare services and, as such, only the
data from the ambulance service group (pre-hospital diversion)
were extracted for the purposes of this review.'” The charac-
teristics of the included studies are shown in table 1. All of the
studies reported enrolling patients with low-acuity or ‘non-se-
rious” medical conditions; however, the criterion for judging
patient acuity was not well reported and what was considered a
low-acuity medical condition varied among studies. Snooks et al
(2014) and Snooks et al (2017) specifically reported enrolling
elderly patients calling for an ambulance due to a fall."* > The
control groups for all of the studies consisted of low-acuity
patients, except the study by Washington et al/*' in which the
control group consisted of patients with abdominal pain, muscu-
loskeletal or respiratory infection complaints who were deemed
unsafe for diversion. In five of the pre-hospital studies it was

noted that some patients in the control group were not trans-
ported to the ED due to patients refusing transport to the ED,
paramedics treating patients on-scene, or paramedics trans-
porting patients to other non-ED healthcare settings.'* 13 1¢ 18 22

Methodological quality of the included studies

Overall, the clinical trials were assessed as having either an
unclear!” or high risk of bias''™'® ¢ 1220 (see online supple-
mentary file 2). High risk of bias in the studies was based on
inadequate allocation concealment,'® non-blinding of staff and
participants,’* * 17 20 selective outcome reporting!® ' ¥ and
lack of compliance with the study protocol among the partic-
ipating staff.!® The cohort studies were assessed as being of
moderate®’™ quality with the primary methodological limita-
tion being a lack of details on comparability between the cohorts
(see online supplementary file 3).272* %

Diversion characteristics

Eleven studies evaluated pre-hospital diversion, of which seven
studies were clinical trials''~'®'® and four studies were controlled
observational cohort studies.'” > 2** In the study by Dale et al,'®
all emergency calls for non-serious conditions were passed on
to a nurse/paramedic following ambulance dispatch who, with
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the aid of computerised decision support, assessed, triaged and
provided advice to the patients, including asking patients triaged
and not requiring an ambulance whether they still preferred
ambulance transport. In the study by Krumperman et al,**
low-severity calls were diverted from emergency call centres to
nurse call centres, in which nurses used evidence-based protocols
to provide patients' instructions and referrals to primary care
providers or urgent care.** Nine studies assessed the impact of
an EMS-based strategy: five studies assessed a ‘treat and release’
strategy in which paramedics assessed and treated low-acuity
patients at the scene'' ' ° 'Y 22 while four studies assessed
strategies in which ambulance crews either diverted low-acuity
patients to a minor injury unit (MIU),'® a community-based falls
service,'? ® or transported intoxicated patients to a detoxifica-
tion centre.”

Four studies evaluated ED-based diversion, of which one
study was a randomised controlled trial'” and three studies were
controlled observational cohorts.*' # Ellbrant et al** examined
the role of an experienced paediatric nurse to identify patients
suitable for referral to primary care or discharge home, while
Washington et a/*! and Washington et al'” examined deferral by
a triage nurse to a next-day primary care appointment. Doran
et al diverted patients via a research specialist and a triage nurse
identifying eligible ED patients to be diverted to a same-day
appointment at a primary care clinic.*’

Diversion fidelity

Steps to ensure fidelity of the diversion strategy and its imple-
mentation were lacking in the studies (see online supplemen-
tary files 4 and 5). Six studies'? 7 '8 2! 223 reported the use
of literature and/or experts to develop the strategy; however,
the strategies were not necessarily underpinned by theoretical
propositions. Eight studies described how personnel in diversion
strategy delivery were trained.'? 1213 1718 212225 pive srudies used
protocols/guidelines to standardise intervention delivery and
receipt'? ' 1721 22; this approach was lacking or unclear in other
studies. The majority of studies reported steps taken to ensure
treatment enactment although approaches varied,!? 1618 212224

Effects of diversion

ED attendance

There was considerable variation among the studies assessing
pre-hospital diversion with regard to the proportion of patients
deemed safe and appropriate for diversion, as well as the propor-
tion of patients who were actually diverted away from the ED
(table 1). Dale et al assessed a prehospital diversion interven-
tion consisting of telephone-based assessment and advice from
nurses/paramedics and found that 52% (n=330/635) of emer-
gency callers with non-serious conditions did not require ambu-
lance transport, of which 63% of callers triaged as not needing
an ambulance were transported and attended the ED while
only 18% (n=58/325) of these patients accepted the ambulance
diversion.”® Snooks et al reported that, among those patients

Diversion Standard care

Risk Ratio

Events Total Events Total Welght M-H, Random, 95% Cl

allocated to be diverted, only 10% (n=41/409) were actually
diverted from the ED (table 1).'® The study by Ross et al, which
diverted intoxicated patients to a detoxification facility, found
that 19% (n=138/718) of intoxicated patients were deemed
safe for diversion, of which 92% (127/138) were successfully
diverted away from the ED with the remaining 11 patients
being denied entry into the facility.”> Mason et al reported that
43% (n=257/593) of patients seeking ambulance transport
were discharged following consultation with an emergency care
physician, while another 14% (n=85/593) were referred by the
emergency care physician to a primary care provider." A pooled
meta-analysis of four pre-hospital diversion studies'* 1 1¢ ¥ did
not identify a difference in the number of patients conveyed to
the ED between diverted and non-diverted patients (RR 0.92;
95%CI 0.80 to 1.06); however, significant heterogeneity was
identified (I*=86%) (see figure 2). Overall, the median propor-
tion of eligible patients diverted via pre-hospital based strategies
was 40% (IQR 24-57%).

There was similar variation with regard to the proportion
of patients deemed appropriate for diversion among studies
assessing ED-based diversion strategies (table 1). In their study
in 2000, Washington et al reported that 19% (n=226/1187) of
ED patients were safe for deferral to a next-day primary care
appointment, of which 68.1% were diverted.*! In their 2002
study, Washington et al found that 36% (n=421/1176) of
patients were considered safe for next-day appointments and that
almost half (48%; n=143/229) of ED patients refused the offer
of diversion.'” Ellbrant et al reported that nurses identified 33%
(n=344/1057) of paediatric patients who did not require ED
physician assessment.”®> Of those children who did not require
assessment by a physician and were seen by a paediatric nurse,
51% were discharged home, 33% were referred for primary
care and 16% were referred for other ED care.” Finally, Doran
et al reported that 85% (n=563/662) of patients accepted diver-
sion when offered compared with 15% (n=99/662) of patients
who refused and received care in the ED.?° Overall, the median
proportion of eligible patients diverted via ED-based diversion
strategies was 85% (IQR 76-93%).

Subsequent ED attendance

Overall, there is insufficient evidence to conclude whether or not
ED diversion alters patients' subsequent ED utilisation (table 2).
A meta-analysis of three pre-hospital studies'* '* ¥ failed to
identify a significant difference in subsequent ED visits among
diverted and non-diverted patients within 1 month following the
index call (RR 1.09; 95%CI 0.99 to 1.21) (see online supple-
mentary file 6). Heterogeneity was low (I*=00).

The effect of ED-based diversion on subsequent visits to the
ED was only reported in two studies. Ellbrant et al reported that
7.6% of patients either referred to primary care or discharged
home by a paediatric nurse returned to the ED with similar
symptoms within 72hours.”> Doran et al reported no signifi-
cant differences in subsequent ED visits within 2weeks of the

Risk Ratio
M-H, Random, 95% ClI

Dale 2003 206 330 249 305 25.7%
Snooks 2004 303 409 327 425 27.1%
Snooks 2014 215 436 179 343 22.9%

Snooks 2017 463 231 418 2264 24.3%
Total (95% CI) 3566 3337 100.0%
Total events 1187 1173

Heterogeneity: Tau? = 0.02; Chi* = 20.96, df = 3 (P = 0.0001); I* = 86%
Test for overall effect: Z = 1.13 (P = 0.26)

Figure 2 The impact of pre-hospital diversion on initial ED use.
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Table 2 Impact of diversion on subsequent ED visits

Study Intervention Comparison

Outcome

Result

Pre-hospital diversion
Mason (2007)""
Mason (2008)"

Paramedic
practitioner+ambulance crew to assess
and treat at the scene

Transport to ED

Ross (2013)% Paramedic evaluation and transport to  Transport to ED

a detoxification facility
Snooks (2004)'® Ambulance crew transport to a minor  Transport to ED
injury unit
Ambulance crew referral to
community-based falls service

Snooks (2014)"3 Transport to ED

Ambulance crew referral to
community-based falls service

Snooks (2017)"? Transport to ED

ED-based diversion

Doran (2013)% Deferred to on-site primary care clinic ~ Usual ED care

Ellbrant (2015)% PED nurse PED physician

ED attendance (0-28 days)*

Subsequent ED attendance within 7 days
Callers with ED attendance who returned to the

ED for a similar clinical condition

ED attendance by diverted patients for an
adverse event within 12 hours of detoxification

facility arrival

Patients subsequently transferred to ED from

the minor injury unit

Subsequent ED visits within 1 month of the

index call

Subsequent ED visits within 1 month of the

index call.

Subsequent ED visits within 6 months of the

index call

Subsequent treat and release ED visits within

2 weeks of the index visit

Diverted patients who returned to the ED
within 72 hours with similar symptoms

RR10.72 (95% Cl 0.69 to 0.75)
RR11.25 (95% CI 1.01 to 1.53)
75.2% vs 72.1% (P=0.64)

2.9% vs NR

9%8§vs NR

RR11.10 (95% CI 0.74 to 1.62)

RR10.93 (95% CI 0.83 to 1.05)
aOR$1.07 (95% C1 0.92 to 1.24)
RR11.00 (95% C1 0.94 to 1.07)
aOR+1.00 (95% C10.89 t0 1.12)

RR10.55 (95% Cl 0.29 to 1.06)

7.6% vs NR

*Includes ED visits at time of diversion (initial ED visits) and within 28 days follow-up (subsequent visits).

tUnadjusted RR.

+As well as indicators for group, site and their interaction, covariates adjusted for included age and its square, distance to ED, recruitment point, seasonality, sex and whether or

not the index call was made out of GP hours.

§Thisvalue includes patients from both the intervention and comparison groups who were transported to the minor injury unit.
a, adjusted; ED, emergency department; NA, not applicable; NR, notreported; PED, paediatricemergency department; RR, relative risk.

index visit (RR 0.55; 95% CI 0.29 to 1.06) between diverted and
non-diverted patients.?

Use of other healthcare services

Two studies compared subsequent unplanned non-ED health-
care utilisation between diverted and standard ED care patients
(table 3, online supplementary file 7). Mason et al reported
that elderly patients undergoing a ‘treat and release’ protocol
were more likely to subsequently visit other healthcare services
(RR 1.21; 95%CI 1.06 to 1.38)."! Snooks et al reported that
diverted patients were less likely to make a further emergency
service call at 1 month after the index call compared with stan-
dard care patients (aOR 0.82; 95%CI 0.71 to 0.94); however,
no significant difference was found in the proportion of
patients making emergency calls at 6 months after the index call
(aOR 0.90; 95%CI 0.80 to 1.01)."

Three ED-based diversion strategies reported on subsequent
healthcare utilisation (table 3).'” 2° 2! The study by Washington
et al in 2002, which assessed next-day referrals to a primary care
clinic, reported no differences in the number of patients making
subsequent visits to the ED or primary care clinic (RR 1.09;
959% CI 0.23 to 5.26).)” Washington et al in 2000*" and 20027
reported that 90.3% (n=139/154)*' and 95.9% (n=71/74)"
of patients deferred to a next-day appointment at a primary
care clinic attended the appointment, respectively. Doran et al
reported that patients deferred to a same-day appointment at an
on-site primary care clinic were more likely to attend follow-up
primary care appointments than patients receiving standard ED
care (aRD 11.3; 95%CI 6.0 to 16.5).”°

Hospitalisation
Three clinical trials assessing pre-hospital diversion compared
the frequency of subsequent hospitalisations within 1month

of the post-index call between diverted and standard care
patients and found no differences (RR 0.95; 95%CI 0.82 to
1.09)""" (table 4, online supplementary file 8). Heteroge-
neity was moderate (I>=689%). Similarly, one study reported
no differences in subsequent hospitalisations between diverted
and non-diverted patients 1 month after the post-index call
(RR 1.01595%CI 0.95 to 1.07)."

The effectiveness of ED-based diversion strategies to reduce
subsequent hospitalisations was not frequently reported
(table 4). In their 2000 study, Washington et al reported a signif-
icant decrease in subsequent hospitalisations among patients
diverted to a follow-up primary care appointment compared
with patients attending the ED (RR 0.15; 95% CI 0.05 to 0.48).

Patient outcomes

Four pre-hospital diversion studies reported mortality, with
no differences in mortality within 1month (RR 0.98; 95% CI
0.82 to 1.18; I*=0%; n=4 studies) or 6 months (RR 1.03; 95% CI
0.91 to 1.16; n=1study) after the index visit (see online supple-
mentary files 9 and 10). Two studies assessing ED-based diver-
sion strategies reported on mortality. In 2000 Washington et al
reported no difference in mortality within 1month between
diverted and non-diverted patients (RR 0.39; 95%CI 0.02 to
6.94)*" while in 2002 they reported no deaths among the
participating patients.'” No differences in the risk of worsening
health status'' or quality of life'*'* ' were reported among the
included studies (see online supplementary file 10).

11-1325

Cost-effectiveness

Three studies assessing pre-hospital diversion strategies reported
on the cost-effectiveness of diversion strategies for all patients
allocated to the intervention and control groups. In 2014 Snooks
et al reported no differences in the total cost of subsequent
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Table 3 Impact of diversion on non-ED healthcare utilisation

Study Intervention Comparison

Outcome Result

Pre-hospital diversion

Dale (2003)"®
from nurse or paramedic

Krumperman
(2015)% to a PCP/urgent care centre

urgent care centre

Paramedic practitioner+ambulance crew Transport to ED
to assess and treat at the scene

Mason (2007)"!

Snooks (2004)'® Ambulance crew transport to a minor

injury unit

Transport to ED

Snooks (2004)%
Snooks (2017)"?

Treat at home Transport to ED

Ambulance crew referral to community-  Transport to ED
based falls service

ED-based diversion
Doran (2013)?

Washington (2002)'” Deferred care at a non-emergency
setting at a later date

Deferred to on-site primary care clinic ~ Usual ED care

Usual ED care

Washington (2000)*'

Telephone-based assessment and advice Usual ambulance response

Telephone-based advice and/or referral  Ambulance treated patient at
scene and/or referred to a PCP or  instructions

Diverted callers assisted at the scene 13.2% vs NR

Diverted callers seen by GP within 8.8% vs NR
7days

Diverted callers who engaged in ~ 4.4% vs NR
self-care within 7 days

Percentage of patients who followed 95% vs 82%

Subsequent unplanned contact with  RR* 1.21 (95% CI 1.06 to 1.38)
secondary caret within 28 days

Transport to minor injury unit

Left at the scene

Patients with further emergency
service call at 1 month post index

RR* 1.15 (95% Cl 0.75 to 1.76)

RR* 1.02 (95% Cl 0.84 to 1.24)

RR* 0.85 (95% Cl1 0.76 to 0.95)
aORt 0.82 (95% C10.71 to 1.01)

call

RR* 0.97 (95% C1 0.91 to 1.03)
aORt 0.90 (95% C10.80 to 1.01)

Patients with further emergency
service call at 6 months post
index call

aRD# 11.3 (95% C1 6.0 to 16.5)
RR* 1.09 (95% C1 0.23 to0 5.26)

Primary care follow-up

Subsequently sought care from
physician within 7 days*
Diverted patients adherence to  95.9% vs NA

deferred care appointment

Diverted patients adherence to 90.3% vs NA

deferred care appointment

*Unadjusted RR.

tAs well as indicators for group, site, and their interaction, covariates adjusted for included age and its square, distance to ED, recruitment point, seasonality, sex and whether or

not the index call was made out of GP hours.

tTreatment effect adjusted for age, sex, race, education, insurance, previous PCC and ED/UC visits and self-reported health.
SAdjusted for ambulance site, age, sex and distance to nearest ED, date of recruitment and whether call was out of hours.
a, adjusted; ED, emergency department; NA, notapplicable; NR, notreported; PED, paediatricemergency department; RD, risk difference; RR, relative risk.

healthcare utilisation (MD £247; 95%CI —£247 to £741)
among diverted and standard care patients.”® In a follow-up
study in 2017, Snooks et al reported similar total costs of health-
care resource use at 1 month (adjusted mean change £190.24;
95%CI —£13.83 to £394.31) or 6months (adjusted mean
change £24.20; 95% CI —£468.01 to £516.40) between elderly
patients diverted to a fall service compared with patients trans-
ported to the ED." Dixon et al reported a decreased cost
associated with reduced ED attendance (MD —£32; 95%CI
—£38 to —£26) among diverted patients; however, no significant
differences were found with regard to the total costs associated
with same day or subsequent healthcare utilisation (MD —£140;
95% CI —£694 to £415), which included same-day and subse-
quent ED presentations and inpatient costs.'* No studies assessing
ED-based diversion strategies examined cost-effectiveness.

DISCUSSION

An extensive search of seven electronic databases and the
grey literature was conducted to identify all of the available
comparative studies assessing the effectiveness of ED diver-
sion strategies. Overall, the evidence to support or refute the
effectiveness and safety of this practice in the EMS setting is
lacking. The percentage of patients reported to be suitable for
diversion was low,'” '8 20 21 23 2 with some studies reporting
fewer than half of the suitable patients diverted away from the
ED,'> 3 10 181922 and many patients refusing diversion.'” '® 20
Given the potential costs (eg, additional staffing, training,

updating, surveillance) associated with implementing pre-hos-
pital and ED-based diversion strategies, evidence supporting
its value in the EMS system is limited."

Overall, there also appears to be limited evidence that ED
diversion alters subsequent healthcare utilisation. Among the
studies that could be pooled, no differences in subsequent ED
utilisation were found. No change in subsequent hospital-
isations was found among four studies assessing pre-hospital
diversion strategies, while the study by Washington in 2000,*'
which assessed ED-based diversion, reported a significant
decrease in subsequent hospitalisations. The effect of diver-
sion strategies on subsequent non-ED-based health services
was inconsistent. With respect to the safety of pre-hospital and
ED-based diversion, ED diversion appears to be no less safe or
harmful for low-acuity patients than if they were treated in the
ED,11-14172125

While the current state of evidence is mixed, the results of
this review provide several key directions for future diver-
sion-based research. First, there is a need for additional
high-quality RCTs assessing the effectiveness of ED diver-
sion strategies. Of the 15 included studies, eight were clinical
trials,"'™"® none of which were assessed as having a low risk of
bias. Second, this review identified inconsistency in outcome
reporting across studies, limiting this review to broad inter-
pretations of outcome trends and in some cases precluded
studies from inclusion into a meta-analysis. Studies frequently
did not report important clinical and patient outcomes such as
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Table 4 Hospitalisation following diversion and standard emergency care

Study

Intervention

Comparison

Outcome

Result

Pre-hospital diversion
Dale (2003)'®

Mason (2007)"!
Ross (2013)%
Snooks (2004)%

Snooks (2014)'

Snooks (2017)'2

ED-based diversion
Doran (2013)%
Ellbrant (2015)

Telephone-based assessment and advice
from nurse or paramedic

Paramedic practitioner+ambulance crew
to assess and treat at the scene

Paramedic evaluation and transport to a
detoxification facility

Treat at home
Ambulance crew referral to community-

based falls service

Ambulance crew referral to community-
based falls service

Deferred to on-site primary care clinic
PED nurse

Usual ambulance
response
Transport to ED
Transport to ED

Transport to ED

Transport to ED

Transport to ED

Usual ED care
PED physician

Hospitalisation within 7 days
Hospitalisation within 28 days
Hospitalisation within 2 years

Hospitalisation within 14 days among
patients treated at home

Patients with initial hospital stay at index
call

Patients with subsequent hospital stay by
1 month post index call

Proportion of patients with further
emergency admission at 1 month post-
index call

Proportion of patients with further
emergency admission at 6 months post-
index call

Admitted at index visit
Diverted patients hospitalised following ED

12.1% vs NR

RR* 0.87 (95% C1 0.81 to 0.94)

RR* 0.16 (95% C1 0.02 to 1.06)

RR* 0.87 (95% C1 0.32 to 2.41)

RR* 0.62 (95% €1 0.52 t0 0.73)

RR* 0.99 (95% Cl 0.69 to 1.42)

RR* 1.03 (95% €1 0.92 to 1.15)
aORt 1.04 (95% C10.90 to 1.20)

RR* 1.01 (95% C1 0.95 to 1.07)
aORt 1.00 (95% C10.89 to 1.13)

RR* 0.19 (95% Cl 0.05 to 0.67)
0.87% vs NR

Washington (2002)"7
Washington (2000)*'

Deferred care at a non-emergency Usual ED care

setting at a later date

return with 72 hours
0% vs 0%
RR* 0.15 (95% C1 0.05 to 0.48)

Hospitalisation within 7 days
Hospitalisation within 7 days

*Unadjusted RR.

tAs well as indicators for group, site and their interaction, covariates adjusted for included age and its square, distance to ED, recruitment point, seasonality, sex and whether or

not the index call was made out of GP hours.

a, adjusted; ED, emergency department; NR, notreported; PED, paediatricemergency department; RR, relative risk.

subsequent ED utilisation and mortality, which are important
to understand the effectiveness and safety of diversion strat-
egies. Moving forward, it is important for future research
to report these outcomes to improve the validity of author
claims and develop a consensus among the research and clin-
ical communities on the effectiveness and safety of diversion
strategies. Third, despite all of the studies employing a control
group, several studies did not report outcomes for standard
care patients. Future studies must examine the differences
between standard ED care and diversion strategies to better
understand the safety and effectiveness of diversion strategies.
Fourth, the effectiveness of the ED diversion strategies across
many of the studies is unknown due to the limited reporting
of the number of patients suitable for diversion, as well as
compliance with or refusal to accept diversion. In addition,
despite the clear resource implications for implementing ED
diversion strategies, including training and hiring additional
staff, costs of implementing the diversion strategies were infre-
quently reported.'*** If a minority of patients are deemed
suitable for diversion and an even smaller proportion of
patients accept diversion recommendations, the costs of imple-
menting diversion strategies may not be justified. Fifth, there
were significant differences in type and approach to diversion
across the included studies. Future studies should build on the
results of this review to develop and compare similar diver-
sion strategies to standard approaches to mature the evidence
base. Should promising diversion strategies emerge from this
evidence base, there may be an opportunity for comparative
effectiveness studies involving differing diversion approaches.
Finally, the criteria to determine patient suitability for ED
diversion varied among studies; some studies did not report

the criteria for how a patient was judged as presenting with
a low-acuity/non-serious medical condition. It is possible that
only a select set of medical conditions are suitable for ED
diversion, but this could not be assessed in this review due
to inadequate reporting. Future studies that are designed to
conduct subgroup analyses between patient ages and condition
types would provide valuable data to the field.

Study limitations

The methodological quality of the included studies necessi-
tates caution when interpreting the results of this review. As
discussed previously, the quality of the studies included in this
review ranged from moderate to low. The results of this review
are undermined by the limited quality and comprehensiveness
of outcome reporting among the studies regarding healthcare
utilisation and patient safety. Second, based on the assessment
of intervention fidelity, it is possible that the implementation
of the ED diversion strategies was suboptimal. It is important
that future research ensures that the diversion strategies are
implemented as originally intended in order to determine the
true effectiveness of diversion strategies. Third, this review did
not include assessments of all available diversion strategies.
For example, a Canadian e-health study assessed the effective-
ness of a computer-based algorithm to assist triage nurses to
identify ED patients suitable for diversion to a medical clinic;
however, this study did not include a comparison group®® and,
as such, could not be included in this review. A final limitation
of this review relates to the risk of publication and selection
bias. While steps were taken to limit these issues (eg, a compre-
hensive search of the published and unpublished literature;
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independent reviewers and adjudication), it is possible that
studies could have been missed due to the fact that some
limitations based on English language and date of publication
were imposed. Finally, despite the extensive search, the use of
these interventions is probably underestimated by this review.
We suspect many studies assessing diversion interventions may
not have been found because formal reporting of their evalua-
tions has not been completed and, when completed organisa-
tionally, publication is not a priority.

CONCLUSIONS

This review was unable to identify clear evidence regarding
the impact of pre-hospital and ED-based diversion on subse-
quent healthcare utilisation. There was considerable variation
in the proportion of patients deemed suitable for diversion
across the studies. From the available evidence, there does
not appear to be clear increased personal health risks to
patients who receive diversion versus standard emergency
care responses. At this time, there is insufficient evidence to
recommend the implementation of ED diversion strategies to
address ED overcrowding. Additional comparative effective-
ness studies are urgently needed to examine the ‘reach’ of ED
diversion strategies, including patient compliance and refusal
with diversion, as well as a better understanding of the costs,
changes in healthcare utilisation and patient outcomes prior to
widespread implementation of any diversion strategies.
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