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Abstract

Background Up to 75% of residents from residential aged care facilities (RACF) are transferred to emergency depart-
ments (ED) annually to access assessment and care for unplanned or acute health events. Emergency department
presentations of RACF residents can be both expensive and risky, and many are unnecessary and preventable. Pro-
cesses or triage systems to assess residents with a health event, prior to transfer, may reduce unnecessary ED transfer.
The Aged Care Emergency (ACE) service is a nurse-led ED outreach service that provides telephone support to RACF
nurses regarding residents’health events. This service is available Monday to Friday, 8am to 4 pm (ED ACE hours).

The primary objective of this study was to assess whether the augmentation of the phone-based ED ACE service
with the addition of a visual telehealth consultation (VTC) would reduce RACF rate of ED presentations compared

to usual care. The secondary objectives were to 1) monitor presentations to ED within 48 h post VTC to detect any
adverse events and 2) measure RACF staff perceptions of VTC useability and acceptability.

Methods This implementation study used a stepped wedge cluster randomised controlled trial design. Study
settings were four public hospital EDs and 16 RACFs in two Local Health Districts. Each ED was linked to 4 RACFs
with approximately 350 RACF beds, totalling 1435 beds across 16 participating RACFs. Facilities were randomised
into eight clusters with each cluster comprising one ED and two RACFs.

Results A negative binomial regression demonstrated a 29% post-implementation reduction in the rate of ED pres-
entations (per 100 RACF beds), within ED ACE hours (IRR [95% Cl]: 0.71 [0.46, 1. 09]; p=0.122). A 29% reduction, whilst
not statistically significant, is still clinically important and impactful for residents and EDs. A post-hoc logistic regres-
sion demonstrated a statistically significant 69% reduction in the probability that an episode of care resulted in an ED
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0.87]; p=0.025).

safely and comfortably in their own RACF.

presentation within ED ACE hours post-implementation compared to pre-implementation (OR [95% Cl]: 0.31 [0.11,

Conclusion Findings have shown the positive impact of augmenting ACE with a VTC. Any reduction of resident pres-
entations to a busy ED is beneficial to healthcare overall, but more so to the individual older person who can recover

Trial registration Australian New Zealand Clinical Trials Registry (ID ACTR N12619001692123) (02/12/2019) https.//
www.anzctr.org.au/Trial/Registration/TrialReview.aspx?id=378629ndisReview=true

Keywords Telehealth, Nursing home, Hospital transfers, Patient safety, Emergency care, Older people

Background

While unnecessary ED presentations are a major issue
in all hospital EDs, the risk is more so for the vulnerable
RACEF resident. The ED environment can be distressing
and disorientating for an older person and can expose
the RACF resident to unnecessary risks such as physi-
cal harm, psychological distress, and iatrogenic com-
plications such as delirium, falls, medication errors,
pressure injuries and even death [1, 2]. Furthermore,
RACEF residents have a very high rate of ambulance
use, up to four-times higher than that of their commu-
nity counterparts [1] with the cost of a single transfer
by ambulance of a resident from an RACF to an ED in
one Australian study reported as over $1800 [3]. These
issues highlight an urgent need to provide improved
primary care services for RACF nurses to support and
manage residents whilst remaining in the RACF to
avoid unnecessary presentations to ED where possible.

In the last decade, an extraordinary increase in peo-
ple aged over 65 years has been observed in almost all
countries [4]. In Australia, from 2010 to 2020, the pop-
ulation aged over 85 years increased by 110% [5]. Con-
sequently, the number of people needing supportive
care in residential aged care facilities (RACF) between
2010 and 2020 has increased by 13% and the number of
women almost double the number of men [6]. In 2022
there were 178 000 people living in RACFs in Australia
[6] of these residents 96.1% were known to have physi-
cal or cognitive impairment [5] that may cause some
sort of limitation, restriction, or impairment to their
activities of daily living.

More and more older adults are spending a longer
time living independently at home before transitioning
to a RACF. This transition often occurs when individu-
als are in poorer health and have more complex care
needs. The chronic and intricate physical and cognitive
challenges faced by residents in residential aged care
facilities (RACF) often involves coexisting conditions
like frailty and cognitive impairment. These conditions
render them more vulnerable, especially when it comes
to advocating for their preferred treatment goals [7].

RACFs face numerous challenges in managing resi-
dents with increased healthcare demands, resulting in
greater workloads for staff and a lack of timely access to
primary healthcare doctors and geriatric care expertise
[8]. The shortage and unavailability of primary healthcare
providers or general practitioners (GPs) can be attrib-
uted to various reasons, including complex issues in resi-
dents with greater health needs, poor renumeration for
the GPs’ time, and conflicting practice commitments [9].
Starting in July 2023, Australian RACF providers must
have an RN on-site 24/7 at each facility [10]. However,
when RACF nurses can’t access timely GP advice, it still
results in unnecessary resident transfers to the ED.

Establishing goals of care are particularly important for
older residents as they outline what a resident (or the carer)
wants to achieve during an episode of care, within the con-
text of their medical situation [11]. When these goals are
not well articulated and established, residents may receive
complex and invasive investigations, treatments, and pro-
cedures in ED, that are not always beneficial.

The reliance on others to make decisions about their
health care needs has contributed to higher RACF resi-
dent presentations to hospital emergency departments
(ED), compared with their community counterparts [12].
Of major concern is the finding that RACF residents are
often discharged from an ED presentation without any
need for treatment or an ongoing management plan.
Emergency Department presentations, without subse-
quent admission to hospital, have been reported to be up
to 40% of all RACF resident presentations to ED [3, 12].

Other RACF outreach programs like INTERACT [13],
admission avoidance [14], and INTERCARE [15] offer
care pathways and guidance to RACF nurses for RACF
residents and hospital avoidance. However, only one other
study [16] was a nurse-led, included visual telehealth con-
sultation, and was situated in the emergency department
of a hospital similar to the study presented in this paper.

A model of care that aims to improve primary care
services for the older person in RACFs is the Aged Care
Emergency (ACE) service. The Aged Care Emergency
service provides outreach support to assist RACF nurses
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with decision-making and establishing clearly defined
goals of care for the RACF resident, prior to a journey
to ED [17]. The Aged Care Emergency service supports
RACF nurses when the Primary health provider or gen-
eral practitioner (GP) is unavailable and communicates
care goals for resident transfers to the ED but does not
replace the GP as the primary healthcare provider for
RACEF residents.

In its current form telephone calls to the ACE service
are usually answered by Aged Care Service Emergency
Team (ASET) registered nurses working in the ED who
have advance practice knowledge in older person care.
In consultation with the RACF nurses, ASET nurses
provide support over the telephone, guided by evidence-
based algorithms, to help determine whether transfer of
the resident to ED is necessary [18]. Planning alternative
pathways for residents with the use of the ACE service
also means the RACF nurses, residents and carers not
only have an opportunity to avoid an ED presentation but
there are also further savings through avoiding the cost of
ambulance transfer [19].

The ACE service is available 24 h a day, however it has
two providers; the ED ACE service is available Monday
to Friday between 8am and 4 pm (ED ACE hours) and a
non-ED ACE service is provided by a separate primary
health care provider for after-hours ACE calls.

A limitation of the ACE service is that the calls are by
telephone only. More recently the emergence of visual
telehealth has been utilised in health care. A recent scop-
ing review found that the addition of Visual Telehealth
Consultations (VTC) reduced hospitalisation of RACF
residents [20] with one randomised controlled trial
reporting that 71% of residents were successfully man-
aged in the RACF with the use of visual telehealth [21].
However, reviews and meta-analyses of studies on the use
of telehealth in RACFs highlight many poor-quality stud-
ies, with inconsistent outcome measures demonstrating
a need for more robust and large-scale implementation
studies [22]. We propose that a nurse-led ED ACE model,
augmented by the addition of VTC and structured and
documented communication processes, implemented
within RACFs, has the potential to optimise the benefits
of both ACE and VTC, to reduce avoidable RACF resident
presentations to ED.

Findings presented in this paper arise from the Part-
nerships in Aged Care Emergency using Interactive Tel-
ehealth (PACE-IT) study [23], which had the following
aims:

+ to assess whether the augmentation of Age Care
Emergency services through the addition of interactive
Visual Telehealth Consultation (=Emergency Depart-
ment Age Care Emergency Age Care Emergency/ Visual
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Telehealth Consultation VTC) for clinical decision-
making, plus a structured and documented commu-
nication framework and telephone follow-up, reduced
RACEF resident presentations to ED compared to usual
care within ED Age Care Emergency hours, 8am-4 pm
Mon-Fri;

« to identify potential adverse events for residents who
did not attend the ED, by conducting a 24-h follow-
up survey and assessing RACF resident ED presenta-
tions within 48 h of a Visual Telehealth Consultation;

« toascertain RACEF staff perceptions of Visual Telehealth
Consultation acceptability and useability within 48 h of
participating in a Visual Telehealth Consultation;

+ to assess uptake of Age Care Emergency / Visual
Telehealth Consultation during ED Age Care Emer-
gency hours.

Several secondary outcomes have already been reported,
encompassing staff perception of barriers and enablers
to implementation and sustainability three-months post-
implementation, staff acceptability and engagement at the
same time-point, as well as resident and family experiences
with the intervention one-month post-implementation
[24]. A separate report will present the cost consequence
analysis.

The presented findings adhere to the Standards for
Reporting Implementation Studies (StaRI) checklist [25]
and comply with guidelines for reporting stepped wedge
cluster randomised controlled trials, as outlined in the
extension of the CONSORT 2010 statement [26]. The
significance of the proposed intervention is its potential
impact on improving care for older people that reside in
RACFs and reducing the associated risks for residents
with ED presentation and hospital admission.

Methods

Study design

This large scale implementation study used a stepped
wedge cluster randomised controlled trial (RCT) design,
chosen for its pragmatic approach allowing for rigorous
evaluation in a real life setting [27]. The study protocol
has been described previously [23]. The trial is registered
with the Australian New Zealand Clinical Trials Registry
(Trial ID ACTR N12619001692123).

Setting

The study was conducted in four public hospital EDs
in two Local Health Districts (LHDs) and 16 RACFS,
in New South Wales (NSW), Australia. The EDs were
selected for their metropolitan and rural locations;
LHD A has two metropolitan and one rural ED and
LHD B has one rural ED. The Australian Department
of Health and Aged Care uses the Modified Monash
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Model (MMM) [28] to categorise different geographi-
cal locations based on Australian bureau of statistics.
In this context, the participating EDs for LHD A had
two EDs in a metropolitan city (MMM 1), and another
is a large rural town (MMM 3) and LHD B primar-
ily covers a large rural town (MMM 3). Each selected
ED was linked with 4 RACFs with approximately 350
RACEF beds, totalling 1435 beds across all 16 partici-
pating RACFs. For implementation purposes, facilities
were organised into eight clusters for randomisation,
by a statistician using a computer-generated randomi-
sation sequence, with each cluster comprising one
ED and two RACFs (Fig. 1); each ED was included in
two clusters. The intervention was sequentially imple-
mented in the RACFs in each cluster following an order
determined by the randomisation process — the study
“steps”—with a time interval of three to seven weeks
between each step. Data were collected on episodes of
care from 3 months prior to the commencement of the
implementation of the intervention to 3 months after
the date of the last intervention, resulting in 14 months
of data for analysis.

An episode of care included all instances where an ED
medical record was created for an RACF resident when:

— the resident was transferred to the ED, with or with-
out an ED ACE call/VTC, or

— an ED ACE/VTC was attended, and the resident was
not transferred to the ED.

Page 4 of 13

NB: Individual residents may have had more than one
episode of care within the study period.

For descriptive statistics, primary and secondary out-
comes, as well as the post-hoc analysis, only episodes of
care which occurred within ED ACE hours (Monday to
Friday, 8am to 4 pm) were included. An extra analysis
was conducted for comparison, including all episodes of
care (non-ED ACE and ED ACE combined).

Sample size

The feasibility study conducted in 2018 (not published)
identified 82 RACF ED presentations/100 beds annually.
With 16 RACFs contributing 1435 beds ("X =87) to this
study, adopting the intervention in the sequence shown
in Fig. 1, we estimated this design would have 80% power
to detect a 35% relative reduction in ED presentations
/100 beds annually (at 5% significance), assuming an
intra-class correlation of 0.01.

Participating sites

After the Executive Directors of LHD A and LHD B
agreed to participate in the study, an expression of interest
was emailed to RACF managers from both LHDs inviting
them to participate. To be considered for inclusion in the
PACE-IT project, RACFs in the two LHDs were eligible if
they reported more than 40 RACF resident presentations
to ED in 12 months. As well as the number of presenta-
tions, RACFs were required to have functioning Wi-Fi,
internet capacity and willingness to commit a minimum

Pre and post-implementation periods
Cluster | ED RACF 3/2020 | 4/2020 | 5/2020 | 6/2020 | 7/2020 | 8/2020 | 9/2020 | 9/2020 | 10/2020 | 11/2020 | 1/2021 | 2/2021 | 3/2021 | 4/2021
Rural 1
1 ED1
Rural 2
Metro 1
2 ED2
Metro 2
Rural 3
3 ED1
Rural 4
Rural 5
4 ED 4
Rural 6
Metro 3
5 ED3
Metro 4
Metro 5
6 ED3
Metro 6
Rural 7
7 ED 4
Rural 8
Metro 7
8 ED 2
Metro 8
1 2 3 4 5 7 8 9 10 11 12 13 14
Period number
Site unexposed to intervention (pre-implementation)
Site exposed to intervention (post-implementation)

Fig. 1 Data collection periods in PACE-IT stepped wedge design (Metro=metropolitan)
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of six staff for PACE-IT training. A letter of agreement
was signed by the management of each RACF committing
to the project for its duration. Individual consent was not
required for RACF residents’ participation in this project
as care provision was an extension of an existing service
(ACE) and considered part of usual care for the resident
in the event of an acute health episode.

Intervention

The PACE-IT project augmented the pre-existing nurse-
led ED ACE Model of Care (MOC) (Supplementary File
1- The essential elements of ACE [29]with the addition
of VIC in LHD A. ACE consists of telephone calls from
RACEFs for consultation and is provided 24 h a day, by
two separate services; the ASET nurse in the ED from
8am-4 pm and after hours by a separate primary health
care provider. We refer to ED ACE, where an ASET nurse
takes ACE calls within rostered hours: Monday to Fri-
day, 8 am to 4 pm and non-ED ACE, where a separate
health care provider takes after-hours ACE calls. How-
ever, LHD B had no pre-existing ACE service prior to the
PACE-IT implementation, so ACE and PACE-IT were
implemented simultaneously. LHD B had a budgeted
project coordinator employed specifically to assist with
the implementation process and data collection and addi-
tional Aged Care Emergency education and resources
provided. The PACE-IT intervention provided an inter-
active ED ACE/VTC to enhance assessment using the
ISBAR communication tool [30] (Supplementary File 2)
and decision-making, with a 24 h follow up phone call for
residents who did not present to ED. Refer to the ACE
and VTC flowchart (Supplementary File 3) for further
explanation.

Within 24 h of a VTC, where the resident did not
attend the ED, a follow up phone call was conducted to
monitor potential adverse events. Follow-up callers asked
RACEF staff questions regarding the current condition
of the resident, receipt of the summary plan, which was
agreed upon during the VTC, ease of understanding and
continuing the summary plan, and any concerns regard-
ing the treatment plan or the resident.

Specific education about the intervention and its
implementation was developed for each RACF facility
and ED and there was the option of more than one ses-
sion available to ensure nurses who would be responsible
for undertaking a VTC from the RACF/ED could access
the education during a rostered day. The education ses-
sions were flexible and were mostly facilitated person to
person in RACFs. However, due to the impact of COVID-19
and the associated social distancing requirements, two
education sessions were held via video conferencing
and four were held at an offsite venue external to the
RACFs. The implementation education encompassed a
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range of activities such as a structured communication
framework that is used in the LHD for clinical hando-
ver (ISBAR) outlines the following; Introduction, Situ-
ation, Background, Assessment and Recommendations
(ISBAR) [30]. This ensured the RACF staff provided all
relevant information over the phone and that the ASET
nurse recorded this structured information electronically
during the call. Other aspects of the education included;
simulated role-playing in VTC, on-site visits to emer-
gency departments for RACF nurses, reciprocal visits to
residential aged care facilities by ASET Nurses, and the
use of instructional and informational videos. A proof of
concept was undertaken during 2018 over four months
implementing VTC to four RACFs, providing a struc-
tured educational plan to RACF/ASET nurses resulting
in a 27% reduction in hospital transfers. This reduction
served as the basis for designing and implementing the
strategies outlined in the formal study discussed in this

paper.

Implementation

The PACE-IT implementation strategies were evidence
based, incorporating engagement, facilitation, [31], resource
development and deployment [32] and monitoring and
feedback [33]. Initially, the implementation plan allowed
for the onset of winter to be approximately the mid-point
of the study. To allow the aggregated control and interven-
tion time periods across steps the study needed to involve
equal amounts of winter/non-wintertime thus accounting
for seasonal variations during the “flu” season, therefore
enabling reliability and consistency of measure. The onset
of COVID-19 delayed the commencement of the PACE-IT
implementation and further impacted resident presenta-
tions to ED. Fourteen months of data were analysed, from
three months before the first intervention (March 2020)
until three months after the last intervention (April 2021).
Further details of implementation strategies are available
in Supplementary File 4.

Primary outcome
The rate of ED presentations from RACFs per 100 RACF
beds during ED ACE hours

Secondary outcomes:

1. Presentations to ED within 48 h post ED ACE/VTC

2. RACF staff perceptions of VTC useability and
acceptability

3. Uptake of ACE/VTC

Process measures to monitor potential adverse events are
presented, using responses to a follow-up phone call from
ED staff to RACF staff who attended a VTC within the
previous 24 h, where the resident did not present to ED.
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Data to assess the primary and secondary outcomes
and process measures for LHD A were obtained from
an ED Electronic Patient Management System (PMS).
Data from LHD B were obtained monthly via an onsite
PACE-IT liaison person. Two of the RACFs (Rural 1/2)
were separate RACFs but from the same company and
co-located. Data from these sites were combined in PMS
as one RACF (with the same RACF ID).

Data measuring RACF staff perceptions of VTC use-
ability in both LHDs were collected from an anonymous
electronic survey (including demographic data) emailed
to every RACF nurse who attended a VTC, to assess
the useability and acceptability and any technical issues
involved with using the VTC.

The PACE-IT Research Project Staff Survey (Supple-
mentary File 5) modified from the Telehealth Useability
Questionnaire (TUQ) [34] was piloted amongst various
staff members to ensure that the survey question selec-
tion was refined before it was circulated. The TUQ was
found to have “good” to “excellent” reliability with a
Cronbach’s alpha coefficient of 0.81 and was demon-
strated to perform well in previous studies for relevant
study populations [34] adding validity to this study.

Statistical methods

Descriptive statistics for episodes of care occurring
in ED ACE hours (Monday to Friday, 8am to 4 pm) are
presented as count and percentages for categorical data.
Mean and standard deviation (SD) and median (with
minima and maxima) for continuous data are presented.
The measures presented are the proportions of episodes
of care by type of contact.

This was an intention to treat analysis. Intention to
treat in this context means that all calls which occurred
after the implementation of the intervention were
deemed to be VTC calls regardless of whether they were
a phone call or VTC.

The number of ED (physical) presentations were aggre-
gated at the RACF level for each study month. Months
were classified as pre or post-implementation, based on
the month that the intervention was first implemented.
There was an RACF “settling in period” of two weeks that
allowed close surveillance of barriers and enablers that
didn’t affect the VTC count. The month that the inter-
vention was first implemented in an RACEF, and all fol-
lowing months, were classified as post-implementation;
regardless of on which day the implementation occurred.
The rate of ED presentations per 100 RACF beds was
modelled using a mixed effects negative binomial regres-
sion model with the number of ED presentations per
month for each RACF as the outcome and the log num-
ber of beds per 100 RACF beds as the offset. The analy-
sis included terms for study month (as categorical) and
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implementation status (pre or post-implementation) as
fixed effects. The categorical study month variable was
used to adjust for potential effects of underlying secular
trends at each discrete time point which was assumed
to be common among all sites. Random intercepts for
cluster and RACF nested within cluster were included
in the model. The difference in rates of ED presentations
between pre and post-implementation periods within
ED ACE hours was examined and reported as incidence
rate ratios (IRR) with 95% CI. The difference in rates of
ED presentations between pre and post-implementation
periods during ED ACE hours combined with non-ED
ACE hours was also reported.

The secondary outcome was presentations to ED
within 48 h and not the same-day as the episode of care
for RACF residents who had not presented to ED after a
VTC. This outcome was assessed by auditing the results
of the 24-h phone call and comparing to the reason for
the ED presentation to decide if an adverse event had
occurred.

A disadvantage of modelling the rate of ED presenta-
tions per month per RACF is that it does not consider the
actual number of episodes of care. Episodes of care where
an ED ACE/VTC was conducted, and the resident did
not attend ED are not explicitly included as data when
modelling the rate of ED presentations. Therefore, in a
post-hoc analysis, a logistic regression was conducted
on all episodes of care with ED presentation (yes/no) as
the outcome, variables for pre and post-implementation
and study month fitted as fixed effects and adjusting for
resident gender and age. This analysis defined the pre/
post-implementation status based on the actual date of
the implementation, not the month of implementation,
and estimated the odds of an episode of care resulting
in an ED presentation post-implementation relative to
pre-implementation. Random intercepts for cluster and
RACEF nested within cluster were included in the model.

To assess uptake of VTC, the proportion of ED ACE
calls conducted pre-implementation and the proportion
of ED ACE/VTCs post-implementation are presented.

Results
Demographic characteristics
There were 333 RACF episodes of care during ED ACE
hours pre-implementation and 421 RACF episodes of
care during ED ACE hours post-implementation. Demo-
graphic characteristics of participants appeared to be
similar between pre and post-implementation periods.
Demographic characteristics of residents this is
reflected in the demographics in Table 1 with the min-
imum age as low as 35, the gender is not representative
of the Australian RACF cohort, however participating
sites encompassed rural and metropolitan areas to
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reflect the diversity of RACF residents. The character-
istics of episodes of care are presented in Table 2 for
the pre and post-implementation periods.

Uptake of ED ACE/VTC

Pre-implementation, there were 98 ED ACE calls
made, 29% of all episodes of care. Thirty-five of these
calls resulted in the RACF resident not presenting to
the ED. Overall, 235 of the 333 RACF episodes of care
(71%) resulted in an ED presentation (with or without
a prior ACE call).

Post-implementation, there were 222 ED ACE/VTCs
made, 53% of all episodes of care, a highly significant
increase in the percentage of ED ACE calls made, with
or without the addition of VTC (p<0.01). Of these
calls, 72 resulted in the RACF resident not present-
ing to the ED. Overall, 199 of the 421 RACF episodes
of care (47%) resulted in an ED presentation (with or
without a prior ED ACE/VTC). Descriptive statistics
of ED presentations are presented in Table 1.

Rate of RACF resident ED presentations pre/
post-implementation

The results of the mixed negative binomial regression
of the rate of ED presentations (per 100 RACF beds) are
presented in Table 3. Post-implementation, there was
a non-significant 29% decrease (IRR [95% CI]: 0.71 [0.
46, 1.10] p=0.122) in the rate of ED presentations (per

Table 1 Characteristics of residents®
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100 RACF beds) during ED ACE hours compared to
pre-implementation.

When ED ACE and non-ED ACE hours combined
were analysed, there was a non-significant 4% decrease
post-implementation, (IRR [95% CI]: 0.96 [0. 65, 1.42],
p=0.844) in the rate of ED presentations (per 100 RACF
beds) compared to pre-implementation.

Post-hoc analysis of episodes of care resulting in an ED
presentation

The results of the logistic regression analysis of episodes
of care which resulted in an ED presentation or not,
showed a significant post-implementation reduction of
69% in the odds of an episode of care resulting in an ED
presentation (OR [95% CI]: 0.31 [0.11, 0.87], p=0.025).
Results are shown in.

Presentations to ED within 48 h post VTC to identify
adverse events

Pre-implementation, there was one occurrence where an
ACE call was made, and the agreed plan was for the resi-
dent to remain and be monitored by staff in the RACFE.
However, the resident had an unplanned presentation to
the ED within 48 h of the initial call. Post-implementa-
tion, there were two occurrences where a VTC was made,
and the agreed plan was for the resident to remain and
be monitored by staff in the RACF and the resident had
an unplanned presentation to the ED within 48 h of the
initial VTC. For the post-implementation residents, there

Characteristic Response/statistic

Pre-implementation (N=2333)

Post-implementation (N=421)

mean (SD)
Median (min, max)

Resident age

Female
Male

Resident gender

Aboriginal and/or Torres Strait Islander peoples

83(9) 84 (8)

85 (34, 100) 85 (45, 102)
171 (51%) 224 (53%)
162 (49%) 197 (47%)
11 (3%) 16 (4%)

2 based on 98 months of data pre-implementation (average of 6.1 months per RACF) and 126 months of data post-implementation (average of 7.9 months per RACF)

Table 2 Characteristics of episodes of care®

Characteristic Response/statistic

Pre-implementation (N=333) Post-implementation (N=421)

Episodes of care ED ACE/VTC with no ED presentation
Presented to ED (after ED ACE/VTC)
Presented to ED (without ED ACE/VTC)
ED ACE/NVTC

Crude annual rate of ED presentation per 100 RACF beds @

35 (11%) 72 (17%)

63 (19%) 150 (36%)
235 (70%) 199 (47%)
98 (29%) 222 (53%)

41 per 100 RACF beds 37 per 100 RACF beds

? based on 98 months of data pre-implementation (average of 6.1 months per RACF) and 126 months of data post-implementation (average of 7.9 months per RACF)
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Table 3 Rate of ED presentations pre and post-implementation

Negative binomial regressions ®

Adjusted estimates

IRR (95% ClI) © p-value
ED presentation during ED ACE hours 0.71(0.46,1.1) 0.122
All ED presentations (ED ACE+non-ED ACE hours) 0.96 (065, 1.41) 0.844

Logistic regression ¢

Adjusted estimates ¢

OR(95% CI)f p-value
ED presentation during ED ACE hours 0.311[0.11,0.87] 0.025

2 Negative binomial regressions are based on episodes of care resulting in an ED presentation (n =333 pre-implementation, n=421 post-implementation)

b Estimates from negative binomial regressions, adjusted for study month and implementation status

€ Rate per 100 RACF beds

9 Logistic regressions are based on all episodes of care within ED ACE hours, whether it resulted in an ED presentation or not (n =333 pre-implementation, n =421

post-implementation)

€ Estimates from a logistic regression, adjusted for study month and implementation status

f0dds ratio of an episode of care resulting in an ED presentation post relative to pre implementation

were no concerns raised about either resident’s condi-
tion by RACEF staff during the 24-h follow-up phone calls.
Comments received re the residents’ condition during
the 24-h follow-up phone call were “Neuro observations
stable” and “will follow up with ACE if any issues” Of the
two residents that presented to ED within 48 h neither
had any reported adverse events; one resident required
referral for wound care follow-up and the other required
investigation for hip pain that was not initially reported
in the VTC. No analysis was conducted to compare
within 48 h presentations pre and post-implementation
as there were insufficient numbers to justify this.

RACF staff perceptions of useability and acceptability

of VTC within 48 h of participating in VTC: PACE-IT
Research Project Staff Survey results

There were 113 VTCs attended for the duration of the
project. On each occasion when a VTC was completed,
an electronic hyperlink to the PACE-IT Research Project
Staff Survey was emailed to the nominated RACF contact
person to disseminate to the relevant RACF staff partici-
pant for response. There were 44 responses (39%) to the
PACE-IT Research Project Staff Survey (39 complete and
5 partially complete). The characteristics of the survey
respondents are described in Table 4.

Of the respondents 27 (61%) had attended the face-
to-face training required for the PACE-IT intervention
(Sunner et al.,, 2020, pp. 5-6). Twenty responders (45%)
considered that it took between 10- 15 min to undertake
the call. Responses to the useability and acceptability of
VTC in the RACF indicated that 38 responders (86%)
strongly agreed or agreed that it was easy to set up and
39 (88%) strongly agreed or agreed that it was easy to use.
Thirty eight responders (86%) strongly agreed or agreed

Table 4 Characteristics of PACE-IT Research Project Staff Survey
respondent results

Characteristic Respondents

(N=44,39%)

Age group Less than 30 years 12 (27%)
31-41 years 17 (39%)
41-50 years 11 (25%)
51-60 years 4 (9%)
Gender Female 34 (77%)
Male 10 (23%)
Registered nurse 32 (73%)
Other level of staff 12 (27%)
Spoke a language other than English at home 17 (39%)
Only spoke English at home 27 (61%)

that the quality of the call was acceptable. When examin-
ing the time, it took to do the call, 31 (70%) strongly disa-
greed or disagreed that it was too time consuming. One
hundred percent of respondents indicated that a Visual
Telehealth ACE call enhanced communication and 97%
felt it provided a person-centred approach (one respond-
ent was neutral so no respondents disagreed with this
question). Ninety two percent of respondents strongly
agreed or agreed that they were satisfied with the agreed
resident management plan (the remaining 8% were neu-
tral about the management plan).

Responses to the PACE-IT survey indicate that some
participants found the initiation of calls challenging,
sometimes due to network issues. Most appreciated the
person-centred approach of the service in relieving anxi-
ety among residents. Visual telehealth calls were consid-
ered useful in avoiding unnecessary transfers, and some
respondents suggested assigning dedicated devices for
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these calls. The service was seen as a positive step toward
a more person-centred care approach and praised for
providing better decision-making support, despite occa-
sional audio and video connectivity issues. Participants
reported an overall positive experience with the PACE-IT
MoC and expressed a desire for weekend service availa-
bility and to expanding the service to more departments,
such as mental health and dental clinics. Additionally, the
MOC was rated as improving communication between
the resident, RACF and ASET nurse.

Follow-up phone calls to RACF staff 24 h after a VTC

with no ED presentation

Forty VICs were conducted where the RACF resident
did not attend the ED. Follow-up phone calls were con-
ducted with RACEF staff 24 h after a VTC for residents
who were not transferred to ED. This was an additional
quality measure, along with the 48 h post VTC ED pres-
entation data check. RACF staff were asked questions
about the health/well-being of the resident. Thirty-four
(83%) of the RACF responders were registered nurses.
The average age of the resident was 86 with the age
range being 62 to 99 years. Table 5 describes the follow
up questions and responses. Of the 40 who responded
to the questions, 37 (92%) felt the resident’s condition
had remained stable or had improved. For question 2, 20
responses (51%) were positive indicating a consultation
summary plan had been received; for questions 3 to 6,
over 95% of responses to the management plan or inter-
vention were rated as either beneficial or successful in
achieving its intended goals or outcomes for the resident.

Discussion

The PACE-IT project analysis demonstrated that, with
the addition of VTC to the usual MOC, there was an
overall 29% relative reduction of the rate of ED pres-
entations (per 100 RACF beds) when an ED ACE/VTC
call was made within ED ACE hours (when this service
is accessible). This result was not statistically significant;
however, it represents a clinically important decrease in
exposure of RACF residents to the ED environment. All
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episodes of care from RACFs were supposed to have an
ACE call to the ED prior to attending the ED. Pre-imple-
mentation, 333 episodes of care occurred in ED ACE
hours, only 98 of these had a prior ACE call made to the
ED (29% of episodes of care). Post-implementation, 421
episodes of care occurred in ED ACE hours, and 222 of
these had an ED ACE/VTC (53% of episodes occurring
within ED ACE hours), reflecting a highly significant
increase in the use of the ED ACE service, with or with-
out VTC.

The study aimed to detect a 35% reduction in ED pres-
entations per 100 RACF beds from a baseline rate of 82
ED presentations per 100 beds, which was both clinically
meaningful and practical. The observed 29% reduction,
while not statistically significant, may be due to limited
statistical power caused by a slightly smaller true effect
and the lower baseline rate of ED presentations (around
41 per 100 RACF beds annually). The PACE-IT project
started in 2019 during the COVID-19 pandemic, which
led to fewer ED visits overall.

This 29% reduction in ED presentations highlights the
benefits of dedicated, constant support and education
through visual assessments. Notably, the most significant
reduction in hospital transfers (29%) occurred when ASET
nurses conducted VTCs during ED ACE hours, in contrast
to a 4% reduction during non-ED ACE and ED ACE hours
combined. These findings suggest the potential to expand
ASET nurse/ED ACE hours for more comprehensive cov-
erage throughout the day and evening. Findings demon-
strate that when RACF nurses undertake ED ACE/VTCs
there is a reduction in RACF resident ED visits.

Successful implementation relies on RACF staff’s will-
ingness and motivation to utilise the ACE service and
the visual component of the consultation. VTCs helped
develop relationships between RACF and ED nurses
[35] and these synergies further act to normalise ED
ACE/VTC and facilitate its adoption as usual care. This
is evidenced through the survey results where 100% of
respondents indicated that the VTC service enhanced
communication and 97% felt it provided a person-
centred approach. Further motivation for RACF staff to

Table 5 Responses to 24-h follow-up phone calls to RACF staff following a VTC

Follow-up questions N Deteriorated Improved Stable
1 How has the resident been feeling since our visual telehealth consultation yesterday? 40 8% 37% 55%
N No response Yes No
2 Did you receive the Visual Telehealth Consultation summary plan?? 39 1 51% 49%
3 Were you able to follow the Visual Telehealth Consultation plan?® 37 3 95% 5%
4 Did the Visual Telehealth Consultation plan address all the issues for the resident?® 37 3 97% 3%
5 Do you have any concerns about the treatment plan for the resident?® 38 2 3% 97%
6 Are you happy to continue on the current plan for the resident?? 39 1 95% 5%

? Not all questions were answered by all participants, so the denominator varies
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utilise VTC is the fact that the resident has access to an
additional benefit of advanced levels of care that support
and strengthen care decision-making processes including
the perceived access to specialised care using VTC [35].
When dealing with complex or acute health issues that
exceed the scope of routine care, RACF nurses may see
the value in involving ACE/VTC to consult with experi-
enced clinicians, including Emergency Department doc-
tors. This access to expert guidance can empower nurses
and enhance the quality of care provided to residents.

Post-implementation the top five reasons for VTC
calls for ED presentations from RACF residents were
for; abdominal pain, chest pain, acute upper respiratory
infection, low back pain, urinary tract infection. How-
ever not all ACE calls were deemed appropriate for VTC.
There were times where VTC was deemed inappropriate,
for example, if the resident had; an exacerbation of behav-
ioural and psychological symptoms of dementia with
excessive aggression that would be further agitated by a
VTC, evidence of a haemorrhage, excessive pain, unex-
pected loss of consciousness/ sense of urgency, actively
fitting/ seizure or simply a follow up call (e.g. medication
script, x-ray report etc.). For this reason, it was important
to allow for staff discretion and flexibility in choosing
whether to use VIC during the ACE call and this needs
to be considered by staff in both the ED and the RACF.
Based on post-implementation feedback exclusion crite-
ria have been developed and added to VTC guidelines.

There were many missed VTC opportunities for which
the RACF nurses presented a range of responses includ-
ing: the iPad was not charged or no compatible device
was available for a VTC, there was an agency nurse on
duty who was new and not familiar with the procedure,
the RACF nurse refused to attend a VTC as they were not
trained, there was a technical system failure, the resident
was already in an ambulance and on their way to hospital
and the staff were “just handing over”.

Including a VTC option as part of an assessment ser-
vice for RACF residents that enhances telephone out-
reach services is a practical strategy. Nurse-led outreach
models that include partnerships between ED and RACFs
using existing ED Aged Care Specialist services, together
with protocol driven guidelines have been shown to be
both feasible [18, 36, 37] and cost effective [19]. Our pro-
ject was implemented with existing stable Wi-Fi in all
facilities and inexpensive accessible tablet-based tech-
nology. The low numbers of residents with unplanned
presentations to the ED within 48 h of a VTC (where a
same-day ED presentation was not made) suggests this
MOC provides a safe high quality care options in the
management of residents.

The PACE-IT intervention has the potential to improve
the clinical care and quality of life of the frail older person
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and reduce ED presentations and their associated risks.
It has provided evidence that can be used to inform sus-
tainable change and translation into practice. PACE-IT
has demonstrated how the change has been achieved and
highlighted success factors for scalability and sustainabil-
ity. Specifically, it has identified how PACE-IT reduces
ED presentations and admissions to hospital for residents
of RACFs [38]. It will inform the review of processes and
the development of Policy and Guidelines that will inte-
grate PACE-IT into existing service models.

These findings have direct clinical implications as well
as policy implications for those setting standards for the
Australian National Safety and Quality Health Service
Standards [39]. In particular, Standard 5, “Comprehen-
sive Care” for RACF residents, ensuring clinically appro-
priate care at the right time in the right place that meets
individual’s needs and wishes, and reduces risk of harm.
Alongside this is Standard 2 “Partnering with Consum-
ers” [39] where visual telehealth links positive patient
experiences, high-quality health care and improved
health care safety. The continuation of the service and
how policy can be modified to support ongoing imple-
mentation will be the ongoing concern.

This study has provided evidence for translation by gen-
erating new knowledge about how PACE-IT, provided to
RACEF residents with a general range of acute conditions,
reduces ED presentations. The PACE-IT intervention
can be transferred to many settings within metropoli-
tan, rural and remote areas and in differently sized EDs
and RACFs. However, the challenge is to ensure current
interventions are embedded as normal practice to ensure
that similar MOC are sustained into the future. Chal-
lenges include the lack of ongoing funding to scale up the
intervention, incentives for implementation of leadership
in this area and availability of appropriate champions to
influence successful implementation and outcomes, com-
mon issues found in other studies [16, 40]. Furthermore,
the competing workloads, lack of training for RACF
nurses, depleting aged care workforce [8] and insufficient
medical back up and support can also hamper the trans-
latability into routine care.

PACE-IT establishes a governance structure that
engages all stakeholders (including consumer representa-
tion), a structure that is easily replicable nationally. Cur-
rent members of the PACE-IT governance group have
enthusiastically embraced their role in developing the
study design and PACE-IT model and in making them-
selves available for consultation, indicating a high level
of engagement and ongoing commitment. Establishment
of the VTC upskilling education program and additional
resources (e.g., Guidelines, RACF unit-posters, resi-
dent/family information brochures, media-briefing) will
facilitate local engagement ensuring easy transfer and
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adaptability of PACE-IT across sites/LHDs. Integral to
the success of this MOC is dedicated leadership that can
drive the intervention and have time to review the pro-
cesses and data whilst continuing to educate and liaise
with ASET and RACF nurses.

Once embedded, EDs across NSW may consider
expanding to a 24/7 ACE service which would require
additional resourcing. The cost/consequence analysis in
this study (to be reported separately) will inform the fea-
sibility of this action.

This study represents a significant contribution to the
literature by both presenting its findings and outlining a
novel approach in providing care for RACF residents. The
adoption of VTC has demonstrated a noteworthy reduc-
tion in hospital admissions for residents of residential
aged care facilities, underscoring its clinical significance.
These findings strongly support the broader implemen-
tation of visual telehealth consultations. This justifica-
tion emphasises the importance of integrating VIC as a
vital tool to aid RACF clinicians in their decision-making
processes.

Strengths and limitations

Different methods of data collection were utilised for
this study to ensure rigour. Primary outcome data meas-
uring RACF ED presentations and VTCs were collected
monthly from PMS and included information on demo-
graphic characteristics of RACF residents, presenting
problem and call outcome (ED presentation or alterna-
tive care pathway). The generalisability of this study was
ensured by engaging with different locations and con-
texts, and by selecting EDs for their metropolitan and
rural locations.

At any given time, the randomised mixture of sites
ensured that some sites had the intervention, and some
did not, thus accounting for secular variations. The fixed
effect for step will control for a common underlying secu-
lar trend across all clusters [27].

The study was unlikely to have achieved the planned
statistical power, due to the lower overall rate of ED pres-
entations because of the impact of the COVID pandemic
and subsequent lockdowns, as well as a slightly lower
than anticipated intervention effect. However, the over-
all reduction in ED presentations per 100 RACF beds of
29%, while not statistically significant, demonstrates an
important clinical effect.

Conclusion

Despite the implementation of the study becoming ham-
pered by the onset of COVID-19, study findings have
shown feasibility and clinically significant reductions in
RACEF resident ED presentations when VTC is included
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in communications between RACFs and EDs. This clini-
cal significance cannot be understated. Any reduction of
resident presentations to a busy ED is of huge benefit to
healthcare overall, but more so to the individual older
person who can recover safely in their own RACF.

Abbreviations

ACE Aged Care Emergency telephone only calls
from RACF for consultation, provided 24 h a
day, by the ASET nurse in the ED from 8-4 pm
and after hours by a separate health care
provider

ED ACE Within ASET rostered hours: Monday to Fri-
day, 8 am to 4 pm
non-ED ACE A separate health care provider for after-

hours ACE calls

VTC Visual Telehealth Consultation is an ED ACE
call with the addition of a video conferencing
platform for interactive assessment and clini-
cal decision making

ED ACE/VTC An ED ACE telephone call with or without a
VTC
ED Emergency Department

ED presentation An ED presentation was defined as an RACF
resident transfer to ED (“in-person” presenta-
tion to the ED)

An episode of care includes all instances
where an ED medical record was created
for a RACF resident when the resident was
transferred to the ED, with or without an ED
ACE call/VTC, or when an ED ACE/VTC was
attended with no resident transfer to the ED

Episode of care

GP General Practitioner
IRR incidence rate ratio
OR Odds ratio

LHD Local Health District
MOH Ministry of Health

PACE-IT Partnerships in Aged Care Emergency using
Interactive Telehealth

PMS Patient Management System

RACF Residential Aged Care Facility

TUQ Telehealth Usability Questionnaire

48 hour presentation an “in-person” presentation

to the ED within 48 h, but not on the same
day, following a VTC where the resident did
not attend the ED

An unnecessary Emergency Department (ED)
presentation refers to a situation in which an
individual seeks care or treatment at an ED for
a medical condition or issue that could have
been adequately addressed and managed in
the a less acute setting e.g. the RACF

Unnecessary ED Presentation
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