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Abstract

Objective: A new virtual ED service
was introduced into a hospital net-
work in the northern suburbs of
Melbourne in response to changing
needs during the COVID-19 pan-
demic. The ‘virtual ED’ utilises a
telehealth model as a means of
assessment for appropriately selected
patients to facilitate either complete
care or navigation into streamlined
pathways for ongoing care, in some
cases bypassing the ED entirely
where appropriate. The proposed
study aims to evaluate the implemen-
tation of the model and identify
future improvement opportunities,
assess the impact on traditional
health service delivery processes and
patient experience, and determine
the acceptability of the ‘virtual ED’
model of care.
Methods: The present study will
consist of a pre-post- implementation
evaluation using the RE-AIM frame-
work. Routine health service data
will be collected for 6 months post-
implementation of the virtual ED
model and compared to 24 months
prior to implementation. Prospective
data will be collected using routinely
collected and survey data. Interviews

and focus groups will be conducted
to understand consumer and clini-
cian perspectives on barriers and
enablers to implementation and
adoption of the virtual ED.
Results: Descriptive statistics will be
used to describe the study popula-
tion and key outcomes, including
changes in ED presentations and
length of stay. Thematic analysis will
be conducted on transcribed inter-
views and focus group data. This
will be triangulated with data col-
lected from patient feedback surveys.
Conclusion: This project will sup-
port the delivery of care to ED
patients by evaluating the ‘virtual
ED’ model of care.

Key words: COVID-19, digital health,
emergency department, telehealth,
triage.

Introduction
ED crowding is a public health
issue that impacts healthcare sys-
tems worldwide.1 ED demand in
Australia over the past 20 years has
exceeded population growth. It is a
complicated issue impacted by an
ageing population and growth in

chronic and complex diseases;
however, specific factors behind the
rise remain poorly understood.2

High ED demand presents chal-
lenges to the provision of timely and
appropriate care. Overcrowding
leads to diversion of resources away
from life-threatening situations, long
waiting times, adverse health out-
comes, increased workload stress for
ED staff, bed blockages and patient
and staff dissatisfaction.3–5 It is a
problem that requires hospital
administrators and policymakers to
understand the complexity of hospi-
tal services and the impact conges-
tion has on a patient’s journey.
There has been a large amount of

work over the past 20 years that
aimed to improve ED waiting times,
patient flow and reduce crowding.
These have included streaming and
rapid assessment teams,6 alternative
urgent care centres to provide treat-
ment for minor injury and illness,7

integration of general practitioners
into EDs,8 extended scope of practice
for paramedics to provide assessment
and treatment in the home rather
than traditional response and trans-
port roles,9 waiting room nurses,10

short stay units (SSUs)11 and care
coordination programmes.11,12

The COVID-19 pandemic and con-
trol measures such as social distancing
increased the complexity of managing
ED waiting room congestion. Concern
for personal exposure to COVID-19
and adherence to strict lockdown
measures became barriers to patients
accessing timely emergency care.
These constraints have created a cata-
lyst for the adoption of digital tec-
hnologies that enable new methods
for patient interactions and the
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development of innovative virtual
healthcare models. These virtual and
telehealth services allow us to reimag-
ine how patient care can be delivered.
Prior to the COVID-19 pandemic, vir-
tual models of care involving
telehealth in emergency medicine in
Australia have focused on remote sup-
port for clinicians.13 These virtual care
models allow rural hospitals and
health clinics to connect virtually with
larger EDs and specialised services,
potentially reducing the need for
transfer.
A new virtual ED service provid-

ing direct care to patients was intro-
duced into a hospital network based
in the northern suburbs of Mel-
bourne. The service was established
in response to changing needs during
the COVID-19 pandemic. The vir-
tual ED model was designed to:
1. Virtually manage and discharge

appropriate patients, preventing
ED attendances.

2. Direct patients needing urgent
emergency care to the ED and,
where possible, streamline their
ED journey, for example, direct
admission to the SSU.

3. Redirect patients needing less
urgent specialist care to outpa-
tient specialist clinics bypassing
the ED.

4. Redistribute patient time of
arrival by scheduling their ED
care to less busy times.

The aims of the virtual triage ED
model evaluation are to:
1. Evaluate the virtual triage and

telehealth model implementation.
2. Assess the impact virtual triage

and telehealth have on traditional
health service delivery processes.

3. Assess the acceptability to ED cli-
nicians and patients.

4. Identify opportunities to continue
to improve the quality and impact
of the virtual ED model.

Methods
Design

The present study will be a pre-post-
implementation evaluation using the
RE-AIM framework.14 RE-AIM is a
framework that uses a mixed-
methods approach that incorporates
both impact and implementation

evaluation. The proposed evaluation
of this service has been reviewed by
the Northern Health Research Ethics
Committee and has been approved
for evaluation as a ‘quality improve-
ment and innovation project’ (ALR
08.2021).

Setting

Northern Health (NH) is the major
provider of acute, subacute and
ambulatory specialist services in
Melbourne’s north and provides a
comprehensive range of primary,
secondary and tertiary healthcare
services. The NH catchment is
located in one of Australia’s fastest-
growing areas, with the population
projected to grow from 350 000 in
2016 to more than 570 000 by
2031. Residents originate from more
than 184 countries and speak more
than 106 languages, with the top five
languages spoken after English being
Arabic, Italian, Assyrian, Turkish
and Greek. Residents in the NH
catchment have lower income, edu-
cational attainment, health literacy
and higher unemployment rates than
state averages.15

Population

Participants will be sourced from
self-referral and healthcare profes-
sional (HCP) referrals to NH’s Vir-
tual Emergency Department. HCP
referrals include general practi-
tioners, residential aged care and
urgent care centres. The online regis-
tration will be completed using a sur-
vey on the Research Electronic Data
Capture (REDCap©) platform
(Appendix S1. Full xml template will
be provided upon registration in
this link https://redcap.nh.org.au/
surveys/?s=N4FFXF7HNT). The
online registration ensures patient
data is captured as part of the exis-
ting Emergency Department Infor-
mation Systems (EDIS) for Australia.
Completing the registration will indi-
cate implied consent to the data
collected being used for research
purposes, and this is explicitly stated
in the registration pre-amble, where
participants are offered the opportu-
nity to decline participation by

notifying study investigators, with-
out it affecting their registration
eligibility.
The study population includes eli-

gible self-referred and HCP referred
patients entering the virtual triage
process between October 2020 and
June 2021.
To be eligible for the self-referral

pathway, the patient must meet all
the following criteria:
1. The patient has access to a device

that can support a video
telehealth consult.

2. The patient has a valid Medi-
care card.

3. The patient can read and respond
to screening and registration
questions in written English.

4. The patient is currently located in
the catchment area for the North-
ern Hospital or is a NH patient.

Patients who do not fulfil the eligibil-
ity criteria are directed to contact
their primary healthcare service or
attend their closest ED. Patients are
advised prior to registration that the
service is for non-life-threatening
emergencies.
As this model was established in

under 12 weeks, patients requiring
interpreter services were initially
excluded from accessing the service.
As of 12 January 2021, interpreter
services were integrated into the
model to allow those with low
English proficiency or who commu-
nicate in Australian Sign Language
(AUSLAN) to access the virtual ED.
Eligibility for the HCP pathway

includes:
1. The HCP has gained consent

from the patient to participate in
a telehealth consult.

2. The HCP has a device that can
support a telehealth consult.

3. The patient currently resides in
the catchment area of the North-
ern Hospital or is an NH patient.

There are notably no patient age
exclusions for either pathway.

Intervention

This virtual emergency care model
offers real-time online audio-visual
consultations for patients and HCPs.
This service is a substitution model,
aiming to decrease onsite ED atten-
dances and, therefore, manage
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demand more efficiently for both the
provider and the consumer.
The virtual ED service is staffed by

a dedicated team, including one
clerk, a triage nurse and a specialist
emergency physician. The triage
nurses have a post-graduate certifi-
cate in emergency care and have at
least 1 year of triage experience. All
clinical staff received training and
credentialling in telehealth. The ser-
vice is offered from 13.00 to 21.30
+hours, aligning with peak presenta-
tion times.
There are two pathways to access

the virtual ED service. The first is
through the patient self-referral path-
way, and the second is through the
healthcare referral pathway, which is
available to HCPs (Fig. 1):

Patient self-referral pathway
Eligible patients can register
remotely using a QR code or a link
accessible on Northern’s Emergency
Department internet page. Partici-
pants are directed to the registration
survey (REDCap© administered by
NH), which initially screens partici-
pants for eligibility (Appendix S1).
Eligible patients are then directed to
the registration page, entering rou-
tine information collected for stan-
dard emergency presentations. This
includes demographics such as age,
sex and marital status; health

insurance status; general practitioner
details and emergency contacts.
Patients who do not fulfil the eligibil-
ity criteria are directed to contact
their primary healthcare service or
attend their closest ED.
Completion of the registration

page triggers an email notification to
clerical staff who enter the patients’
data into existing ED and hospital
systems (EDIS and Patient Adminis-
tration System (iPM)). The patient is
simultaneously linked directly into
the virtual ED waiting room
(Healthdirect). Whereas in the vir-
tual waiting room, the patient
receives automated messages at regu-
lar intervals to contact ‘000’ if their
condition deteriorates.
The triage nurse conducts a video

triage consultation using a videocon-
ference platform (Healthdirect) and
a telehealth triage assessment tool
(Odyssey). The triage generates four
categories:
1. Virtual category 1: attend ED

urgently (Note: patients requiring
time-critical care are advised to
call an ambulance. If they are
unable, the triage nurse will con-
tact 000 on their behalf).

2. Virtual category 2: attend ED
semi urgently (For patients
advised to attend the ED, where
possible, their care is streamlined
to avoid repetitive steps such as
repeat registration).

3. Virtual category 3: video consul-
tation with the emergency physi-
cian (Patients suitable for a
telehealth consult are transferred
to the physicians’ virtual waiting
room. The ED physician is
notified that a patient is waiting.
A telehealth consult is then
conducted).

4. Virtual category 4: advise GP
follow-up.

In the future, we would intend
patients in virtual category 4 to be
referred for GP follow-up. For the
purposes of our initial implementa-
tion, both virtual categories 3 and
4 patients are scheduled for a consul-
tation with an emergency physician.
This increases the safety profile of
the project, ensuring all patients are
seen by a virtual nurse and doctor
(either a hospital doctor on arrival
to ED or the virtual doctor at the
time of the virtual presentation).
This is also an acknowledgement
that some patients report having
already seen a GP or have difficulty
accessing timely GP appointments.
Patients can receive a higher cate-
gory at the nurse’s discretion but can
only be downgraded in discussion
with the emergency physician. Vir-
tual category 2 patients meeting the
criteria for existing SSU care plans
are also transferred to the virtual
emergency physician. The emergency
physician can facilitate a direct
admission to SSU and initiate early
investigations and management on
the patient’s arrival to ED.
At the end of the triage, Odyssey

generates a summary of the answered
questions and the recommended cate-
gory outcome. The triage nurse can
add additional free notes regarding
any further discussions with the
patient. The summary notes gener-
ated by Odyssey are printed and pro-
vided to the virtual emergency
physician and uploaded as part of the
patient’s medical record.

Healthcare referral pathway
HCPs can connect directly to the emer-
gency physician’s telehealth waiting
room, bypassing the triage nurse. This
pathway aims to work with HCPs to
provide optimal care for their patients,
avoiding ED attendances. ExistingFigure 1. Virtual ED care pathways.
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virtual care pathways allow direct
access to outpatient appointments,
hospital in the home services and resi-
dential aged care reviews. If a patient
requires emergency investigation and
care, where possible, this is streamlined
to the SSU.
To maximise HCP engagement in

the service, local GP practices and
urgent care centres have been invited
to online forums during the develop-
ment phase of this model. Specific

promotional pamphlets are regularly
distributed by our GP liaison officer,
with updated communications regard-
ing the service.

Triage software
Odyssey TeleAssess is designed to
safely assess undifferentiated symptoms,
that is, symptoms presenting prior to
any form of clinical diagnostic pro-
cess. It employs a unique approach

designed to support person-centred
clinical assessment, decision-making
and advice-giving based on evidence-
based frameworks. Assessment screens
include drop-down menus that pro-
vide regularly updated referenced
information on differential diagnoses
and rationales for lines of enquiry for
each type of presentation.16 The
Odyssey Clinical Database comprises
content enabling assessment of several
hundred symptoms, each linked to

TABLE 1. Outcomes according to RE-AIM framework1

RE-AIM item Who Study population
Data
source Pre Post

Reach
Patient and clinician

participation

NH staff Demographic and professional breakdown of
participating staff

Survey x x

Patients Descriptive analysis of registration data
Demographic and clinical characteristics of

participants who chose virtual presentations
vs face-to-face presentations. In particular:

1) Age categories
a. paediatric patients (<18)
b. working age (18–65)
c. Over 65
2) Location
a. Within the catchment area
b. Out of catchment
c. Rural/regional
3) Preferred language
4) Country of origin
5) Presenting complaint(s)
6) Triage category

Survey
EDIS

x

Effectiveness
Negative and positive

consequences

Patients Health service utilisation: the trajectory of
weekly ED presentations will be described
for the 12 months prior to implementation.
The effect of any lockdown will be
timestamped and accounted for in analyses.

Referrals leading to non-presentations
6-month review of hospital utilisation: re-

admission or presentation rates

EDIS x

Adoption
Current and future potential

Staff Technology readiness scale
Acceptability

Survey
Interviews

x x

Patients Acceptability Survey
Interviews

x

Implementation
Barriers and enablers

Staff IT service interruptions
Resources used, for example, patient telehealth

instructions

Survey x

Maintenance
Medium- to long-term effects

Description of the service at 12 and 24 months
Review patient satisfaction data
Review presentations number to service

Survey
EDIS

x
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urgency assessment, patient self-care
advice, management advice for the
user, differential diagnoses, patient
information and education.16 Odyssey
has been evaluated in several random-
ised controlled trials, and its clinical
effectiveness and cost-effectiveness are
already established.16

Data collection

Reach and effectiveness
Data to be collected are described in
Table 1. Routinely collected health
service utilisation data for the
6 months following implementation
of the model will be compared to
24 months prior to implementation.
Data will be accessed from the NH
data warehouse. Surveys distributed
on REDCap© will be used to collect
prospective data, including adminis-
trative demographics, patient experi-
ence and acceptability of the service.

Adoption and implementation
Interviews and focus groups will be
conducted to understand the per-
spectives of consumers and clinicians
on the barriers and enablers to
implementation and adoption of the
virtual ED triage.

Maintenance
The sustained utility of this service
over time will be assessed descrip-
tively over 2 years. This includes
patient satisfaction, acceptability and
service utilisation.

Data analysis

Reach, effectiveness and
maintenance
Descriptive statistics will be used to
describe the study population. This
includes demographic information
such as sex, age, language spoken at
home and Socio-Economic Indexes
for Areas category.
Descriptive statistics for virtual

and face-to-face presentations will be
compared for the 6 months post-
implementation using Χ2 tests or
t-tests (or relevant non-parametric
equivalent). Interrupted time-series
analyses will be used to describe the
trajectory of weekly ED

presentations before (24 months)
and after (up to 24 months) imple-
mentation.17 All analyses will be per-
formed with a level of significance
of P = 0.05.

Adoption and implementation
A thematic analysis will be con-
ducted on the transcribed interviews
and focus group data. This will be
triangulated with data collected from
patient feedback surveys. The data
will be coded across seven theoreti-
cal themes using Sekhon, Cartwright
and Francis’ evidence-based review
of the acceptability of healthcare
interventions.18 The framework’s
seven theoretical themes are:
1. Affective attitude (how partici-

pants felt about ED triage).
2. Burden (perceived effort required

to participate in virtual ED triage
and how this compares to stan-
dard ED triage).

3. Perceived effectiveness
(do participants believe that they
received the same quality treat-
ment as they would have received
if attending face to face).

4. Ethicality (does ED triage fit with
an individual’s value system).

5. Intervention coherence (the extent
to which individuals understand
virtual ED triage and how it
works).

6. Opportunity costs (issues affect-
ing adherence).

7. Self-efficacy (participant’s confi-
dence that they can comfortably
and actively participate in an
online version of ED triage).

Thematic analysis is an iterative and
reflective process. To ensure the con-
clusions accurately reflect the content
of the workshops, two study investi-
gators will separately code all the
interview and focus group data. Two
cross-checks to compare emerging
themes will be performed to assess
the accuracy of inferences at each
stage. Where a difference is found,
the study investigator will be asked
to demonstrate from the raw data
how their interpretation was reached
until an agreement is found. Where
consensus is not found, a third study
investigator will be consulted.
A pragmatic approach will be
adopted when drawing final

inferences from the present study,
focusing on developing useful
knowledge directly related to the
acceptability and feasibility of the
virtual ED triage model.
Participants will receive a copy of

the final report, which we will send
individually via email or post.
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