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Abstract
Objective. To compare annual costs of an intervention for acutely unwell older residents in residential age care
facilities (RACFs) with usual care. The intervention, the Aged Care Emergency (ACE) program, includes telephone
clinical support aimed to reduce avoidable emergency department (ED) presentations by RACF residents.
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Methods. This costing of the ACE intervention examines the perspective of service providers: RACFs, Hunter
Medicare Local, the Ambulance Service of New South Wales, and EDs in the Hunter New England Local Health District.
ACE was implemented in 69 RACFs in the Hunter region of NSW, Australia. Analysis used 14 weeks of ACE and ED
service data (June–September 2014). The main outcome measure was the net cost and saving from ACE compared with usual
care. It is based on the opportunity cost of implementing ACE and the opportunity savings of ED presentations avoided.
Results. Our analysis estimated that 981 avoided ED presentations could be attributed to ACE annually. Compared
with usual care, ACE saved an estimated A$921 214.
Conclusions. The ACE service supported a reduction in avoidable ED presentations and ambulance transfers among
RACF residents. It generated a cost saving to health service providers, allowing reallocation of healthcare resources.
What is known about the topic? Residents from RACFs are at risk of further deterioration when admitted to hospital,
with high rates of delirium, falls, and medication errors. For this cohort, some conditions can be managed in the RACF without
hospital transfer. By addressing avoidable presentations to EDs there is an opportunity to improve ED efﬁciency as well as
providing care that is consistent with the resident’s goals of care. RACFs generate some avoidable ED presentations for
residents who may be more appropriately treated in situ.
What does this paper add? Telephone triaging with nursing support and training is a means by which ED presentations
from RACFs can be reduced. One of the consequences of this intervention is ‘cost avoided’, largely through savings on
ambulance costs.
What are the implications for practitioners? Unnecessary transfer from RACFs to ED can be avoided through
a multicomponent program that includes telephone support with cost-saving implications for EDs and ambulance services.
Additional keywords: economic evaluation, emergency department, telephone triage, patient transfer.
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Introduction
For older people, a stay in hospital can increase the risk of falls,
pressure injuries, infections, delirium and general deconditioning.1 This risk is higher for residents from residential aged care
facilities (RACFs).2,3 For RACFs, transferring acutely unwell
residents to hospital emergency departments (EDs) is a challenge,
as these transfers can result in increased confusion and distress
for residents, particularly those with dementia.2,4,5 However,
there is evidence that unwell residents can be appropriately
managed within RACFs with support from external services
such as telephone triage.6–9 In some cases, these services help
resolve health issues in-house, reducing resident transfers to
hospital. Another potential beneﬁt of telephone triage services
is an opportunity for more efﬁcient use of ambulance and ED
resources. We deﬁne an avoidable presentation as the transfer
of an RACF resident to an ED when they could have been
managed in situ.
Studies have found that telephone triage can effectively
reduce avoidable ED presentations. O’Connell et al. examined
a Missouri telephone triage service and found a signiﬁcant
decrease in ED use.10 In an economic evaluation of an UK
nurse telephone consultation service, Lattimer et al. concluded
that the service may reduce hospital emergency admissions over
‘the long-term’.8 However, such ﬁndings are not unanimous.
Vedsted et al. examined impacts on ED attendance after
the introduction of a telephone triage service and found no
signiﬁcant change.11
In 2010, focus groups were held in the NSW Hunter region
among representatives from RACFs that referred acutely unwell
patients to an ED.5 Facilitators for better resident management
included: access to telephone clinical support from registered
nurses (RNs) with expertise and additional education in aged and

acute care; improved staff training; guidelines for common
emergencies; and a health provider partnership fostering positive
relationships.5 The ﬁndings contributed to the design of the Aged
Care Emergency (ACE) program, piloted in 2011 with telephone
support from RNs in the John Hunter Hospital ED, NSW.12,13
Under a partnership between Hunter Medicare Local (Hunter
ML) and Hunter New England Local Health District (HNELHD)
the pilot was extended in 2012, allowing the telephone clinical
support service for RACFs to run 7 days a week, 23 hours a day.14
The aim of the ACE program is to manage acutely unwell
residents at the RACF and, where clinically appropriate, prevent
avoidable ED presentations. RN advice during ACE calls usually
involves one of three outcomes: management by staff within the
RACF; a visit to the RACF by a general practitioner (GP); or
transfer of the patient to an ED by ambulance. The ACE program
standardises care with evidence-based algorithms as a basis for
clinical guidelines (The ACE guidelines).15 An advanced practice
nurse (APN) coordinates the ACE program, providing RACFs
with face-to-face training and online reference materials for:
clinical handover and transfer of patients; management of deteriorating patients; and the ACE guidelines. Goals of care are
deﬁned for ED transfers by the RNs in partnership with patients
and their families, clarifying the purposes of ED visits. Regular
meetings are convened by the APN to maintain collaborative
relationships between RACFs, GPs, EDs, Hunter ML and NSW
Ambulance. Patient cases are presented along with discussion of
common issues, such as medication management.
By 2014, 69 RACFs located in the Hunter, Taree and Great
Lakes regions of NSW, were participating in the ACE program.
Combined, these RACFs represented 5922 beds and were associated with six EDs based in public hospitals ranging in type from
small rural to tertiary referral.
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This paper reports results of a cost analysis that compared the
value of resources used by the ACE intervention in 2014 against
those estimated to be used under usual care, and a comparison of
consequences of the intervention and those expected through
usual care. The study was undertaken from the perspective of the
ACE’s healthcare providers: Hunter ML, HNELHD (covering
public hospitals), participating RACFs and the Ambulance
NSW. Research was conducted between September 2014 and
March 2015. This costing analysis was conducted alongside a
qualitative evaluation of the effectiveness of the ACE program
which is part of the ongoing appraisal of the ACE program.4
Approval for the study was obtained from the HNELHD Human
Research Ethics Committee (reference number: 14/06/18/5.10).
Methods
A costing analysis was undertaken from the perspective of
healthcare providers to measure the consumed resources (costs)
of the ACE intervention.16 Costs include additional resources
required to deliver the intervention and downstream costs
saved,17 such as avoided ED presentations that would have
occurred under usual care. Cost analyses can be combined with
patient outcomes – such as health-related quality of life – to
produce cost–utility analyses, or used in comparisons relevant to
multiple perspectives, as in a cost–beneﬁt analysis.18 As patient
level outcome data was not available for this study, only a cost
analysis is presented. Patient outcomes have been covered in an
ongoing qualitative evaluation of the ACE program, papers on
which are referenced below.4,12–14,19
Literature review
A literature review identiﬁed pertinent issues. First, ED presentations costs can be based on the utilisation of speciﬁc resources per
patient stay (e.g. bed cost, nursing, physician time, medications,
ancillary services) or, alternatively, standardised costs using
metrics.20 This study based costs per ED presentation on an
ofﬁcial average ED cost for the state of NSW.21 Second, costing
ED presentations for RACF patients must include resources for
ambulance transport, both as a cost item and for calculating cost
avoided.20 Third, a precedent exists for using a time factor to
annualise costs captured for only part of a year.8 Fourth, although
pre- and post-intervention designs are frequently used for examining interventions to reduce ED presentations, this approach may
limit measurement of the association between speciﬁc interventions and effects, as other factors may be present.22 Hence, other
study designs were considered. Fifth, to facilitate comparison,
costs should be presented in a common denominator or unit.16
The ACE costing expresses annualised cost across RACFs as
‘per 100 RACF beds’, to make results comparable between
different sized facilities.
Service data
The available data on ACE calls and ED presentations for RACF
residents was obtained from the Hunter ML call centre and
the HNELHD electronic patient management systems. Raw data
contained separate records for:
1) Calls to RNs on behalf of identiﬁed RACF residents; and
2) ED presentations of identiﬁed RACF residents.
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The data covered ~14 weeks between June and September
2014 and was based on 920 records. The administrative data
included all ED presentations for people over the age of 75 years
to Belmont, Calvary Mater, John Hunter, Maitland Manning and
Tomaree hospitals. It included presentation times, triage data,
disposition diagnoses and duration. This was the only data
available. The method of annualisation will be described below
and possible biases in the data are addressed in the sensitivity
analysis.
Once downloaded, the data was stored in Microsoft Excel
(Microsoft, Redmond, WA, USA). Patient names were removed
and data sorted by date and patient identiﬁcation number to
recognise:
1) Calls to ACE without associated ED presentations within
48 hours;
2) Calls to ACE with associated ED presentation within 48 hours;
3) ED presentations without associated calls to ACE in the
previous 48 hours (i.e. ED presentations where there was
no association with ACE).
RACFs were stratiﬁed according to their level of ACE
implementation. This task was undertaken by the ACE APN
who used three descriptive categories: high, medium and low
implementation. Implementation categorisation was based on:
regularity of calls to ACE; regularity of ED presentations; and
regularity of ACE meeting attendance.
Cost data
Where possible, actual costs were included in the evaluation.
However, where actual costs were unavailable, estimates were
made with reference to published data. Nursing wages were
determined by the NSW nurses’ and midwives’ award;23 wages
for aged care staff were derived from the aged care award;24
telephone costs were based on published costs of the provider,
Telstra.25,26 The average cost of an ED presentation in NSW
was sourced from the Independent Hospitals Pricing Authority
website.21 Ambulance charges (pick up and per kilometre) were
based on emergency journey charges as published by the NSW
Ministry of Health.27 For each ED presentation, ambulance
travel distances were estimated with data from two websites:
Whereis.com and Google Maps (www.maps.google.com). These
costs were validated by members of the research team.
From their internal records, Hunter ML staff were able to
make annual data available on ACE administration wages, consultants’ costs, training attendances by RACFs, venue hire
and catering, and the ACE learning materials, guidelines and
website. Bed numbers for each RACF were sourced from the
DPS Guide for Aged Care (https://www.agedcareguide.com.au/
nursing-homes).
Most primary cost data was gathered in 2014 Australian
dollars, and required no inﬂation adjustment. However, the
Independent Hospitals Pricing Authority 21 estimate of average
ED presentation cost was adjusted to 2014 Australian dollars
from 2011–12 Australian dollars with reference to the Health
Implicit Price Deﬂator.28
Costing analysis
A key assumption of our analysis was that all calls to ACE not
resulting in an ED presentation within 48 h were avoided ED
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presentations with associated avoidance of ED and ambulance
costs. As part of the training for ACE, RACF staff were
instructed to call the ACE telephone line when a resident was
acutely unwell and the staff member believed the resident
needed transfer to an ED. Given that a percentage of calls may
have been made for less serious events requiring only advice,
the level of avoided presentations was varied in the sensitivity
analysis. Note that potentially avoidable ED presentations are
‘opportunity costs’, representing the value of resources that
might be allocated to other patients requiring ambulance transfer
and ED care (an underlying assumption is that EDs and ambulance always have patient queues).
Total annual expenditures were estimated for:
1) ACE service operation (i.e. costs based on observed data); and
2) Usual care (i.e. costs based on the observed data plus the costs
of ED presentations assumed to be avoided by ACE calls).
Net cost of ACE was calculated by the formula:
ACE costs

usual care costs

The values from the 14 weeks of available service data that
pertained to service levels and associated costs were multiplied by
3.7 (52 weeks/14 weeks) to provide annualised values. This data
included mainly winter months, where increased rates of hospital
presentations may be expected among RACF residents.29 To
consider the possible impact of extra ED presentations over
winter, we varied point estimates downward in the sensitivity
analysis. All ambulance transfers from RACFs to EDs were
costed according to distances from the nearest ambulance
station to the RACF, to the designated hospital and directly
back to the ambulance station. Journeys returning patients to
each RACF were costed according to distances from the nearest
ambulance station to the hospital, to the designated RACF and
directly back to the ambulance station.
Where residents were admitted from ED to hospital, it was
assumed that the admissions would have occurred under either
ACE or usual care. These equivalent costs appear for both ACE
and usual care.
Results
Of the RACF implementation levels, there were 18 (26.1%)
RACFs in the high implementation category, 21 (30.4%) in
medium and 30 (43.5%) in the low implementation category.
Results are expressed as ratios of costs per 100 RACF beds
(Table 1).
Table 2 shows estimates of annual calls made to ACE by
RACFs. Standardised numbers of total calls per 100 beds decrease by implementation level: from 34.4 calls per 100 beds for
high implementers, and 24.1 and 17.9 per 100 beds respectively
for medium and low implementers. High implementers had
the lowest rate of ED presentations at 29.5 per 100 beds.
Similarly, annual estimated calls without subsequent ED
presentations – which we equated to avoided ED presentations
– descend by implementation level: 26.9 for high implementers;
17.7 for medium; and 11.6 for low. In total, there were an
estimated 981 saved ED presentations, as total calls without ED
presentations were 1059; and on the basis of the collected data,
we estimated that 78 calls were to report resident deaths and ask
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Table 1. Residential aged care facilities (RACFs) by Aged Care
Emergency program implementation level and bed numbers
Implementation level
n

RACFs
%

n

Total beds
%

Average beds
n

High
Medium
Low

18
21
30

26.1%
30.4%
43.5%

1697
1801
2424

28.66%
30.41%
40.93%

94.3
85.8
80.8

Total

69

100.0%

5922

100.00%

85.8

Table 2. Estimated annual calls to Aged Care Emergency (ACE) and
emergency (ED) presentations by residential aged care facility (RACF)
implementation level
Totals subject to rounding error

Calls to ACE
Not followed by ED presentationsA
RACF implementation level
High
Medium
Low
TotalA
Followed by ED Presentations
RACF implementation level
High
Medium
Low
Total
Total calls to ACE
RACF implementation level
High
Medium
Low
Total
ED presentations
Not following ACE Calls
RACF implementation level
High
Medium
Low
Total
Following ACE Calls
RACF implementation level
High
Medium
Low
Total
Total ED Presentations
RACF implementation level
High
Medium
Low
Total

n

Per 100 beds n

457
320
282
1059

26.9
17.7
11.6
17.9

126
115
152
394

7.4
6.4
6.3
6.6

583
435
435
1452

34.4
24.1
17.9
24.5

375
464
732
1571

22.1
25.8
30.2
26.5

126
115
152
394

7.4
6.4
6.3
6.6

501
579
884
1965

29.5
32.2
36.5
33.2

Assumed to be ‘avoided presentation’ except for 78 calls made to ACE to
report resident deaths.

A

for advice regarding management of the death. These calls have
been accounted for in our costing.
Table 2 shows that ACE service has potential for further
utilisation, as across all implementation groups, 80% of ED
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presentations were made without prior calls to ACE (1571/1965).
However, rates of these presentations declined as implementation
increased: low, 30.2; medium, 25.8; and high, 22.1, showing
greater use of the ACE service among high implementation
RACFs.
Table 3 shows the net costs for ACE, where negative results
indicate a cost saving (i.e. ACE costs less than usual care). In
terms of total costs, ACE was estimated to incur lower costs
than usual care by an annual total amount of A$921 214. ACE
generates additional annual costs for RACFs and Hunter ML
of A$43 067 and A$347 472 respectively. However, savings
are created for ambulance services (A$918 680) due to reduced
transfers and the ED through reduced presentations (A$393 073).
Per 100 RACF beds, savings are A$15 513 for ambulance and
A$6638 for EDs. The net cost of ED admissions is $0, as we
assumed that all hospital admissions in the data would have
occurred with or without ACE.
For ACE versus usual care, the level of savings increased
positively with implementation level. Overall saving among
high implementers was A$26 924 per 100 beds, and A$14 083
and A$8692 for medium and low implementers (Table 3).
Tables 2 and 3 present data that allow a calculation of the cost
of the ACE service per call (RACF costs (A$43 067) + Hunter
Medicare Local Cost (A$347 472) = (A$390 539)  total calls
(1452)), which is A$268.
Sensitivity analysis was conducted by estimating savings with
lower levels of avoided ED presentations. This is an attempt to
adjust for any bias by: a) basing annual estimates on data from
winter months; and b) assuming that all calls to ACE avoid an ED
presentation. This showed that with a 10% decrease in avoided
ED presentations, the ACE program would still save A$795 383
per year. If the number of ED presentations avoided were 20%
below those estimated, then the ACE program would still save
A$669 553 annually.
Discussion
This analysis compared estimated costs of ACE with that of usual
care for 1 year. The overall estimated cost avoided due to ACE
was A$921 214. These savings were largely due to reductions
in ambulance transfers and ED presentations, making associated
resources available for use by other members of the community
requiring emergency healthcare. Sensitivity analysis showed
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that ACE saves signiﬁcant resources even when the estimates
of avoided ED presentations are reduced. The reported savings
increased among RACFs with higher levels of ACE implementation. Cost per call was found to be $268, which is higher when
compared with ﬁndings of other studies of telephone triage
services.8,10,30,31 About 80% of all ED presentations from
RACFs were not associated with prior ACE calls (Table 2).
Although this study did not include patient-level outcome
data, an ongoing qualitative evaluation of the program has
shown that the related consequences of ACE include better
relations between RACF staff, EDs and ambulance personnel
and an up-skilling of RACF staff.14,19 RACF staff reported that
the prevention of avoidable ED presentations usually saved
residents much discomfort and disorientation, both in EDs and
on their return to RACFs.5 Through adopting ACE guidelines,
RACF staff are more empowered to manage residents who
become acutely unwell.4 This ﬁnding is supported by the
present research, which found that RACFs of high implementation transferred the lowest number of residents per 100 RACF
beds (Table 2). This is also consistent with a report of a telemedicine intervention that reported that more engaged RACFs had
fewer hospitalisations.6
The ACE program intervention is not used to its full potential,
as ~74% of RACFs associated with the ACE program were not in
the high implementation group (Table 1). Although the present
study identiﬁed savings from ACE, the cost per phone call of
A$268 is relatively high when compared with those found in
other studies.8,10,30,31 However, as pointed out by Cullen and
Wilson, cost-effectiveness is usually achieved in telephone
triage services with large scale operations; they found that the
average cost per call for six general practice triage services was
A$162,30 whereas the Western Australia Health Call Centre
telephone triage service had a per-call cost of A$23.32 The ACE
program receives a relatively small number of calls compared
with major triage services for general populations. It also has
costs for administrative staff, education materials and regular
meetings to support the multiple program elements.
This study has limitations. First, as a cost analysis, results can
only be interpreted as measures of resources used and saved
by ACE without speciﬁc consideration of the outcomes, particularly for patients.16 The researchers had no patient-level data
on safety, comfort and health of patients, as would have been
necessary for a cost-effectiveness study. Consideration of these

Table 3. Estimated net annual costs of the Aged Care Emergency (ACE) program by residential aged care facility (RACF) implementation
level and cost area
Positive values denote a net cost due to ACE, negative values denote a net saving due to ACE
High-implementation
RACFs
Cost
Per 100 beds
(A$)
(A$)

Medium-implementation
RACFs
Costs
Per 100 beds
(A$)
(A$)

Low-implementation
RACFs
Costs
Per 100 beds
(A$)
(A$)

Costs
(A$)

Total
costs
Per 100 beds
(A$)

RACFs
Hunter Medicare Local
Ambulance
ED presentations
ED admissions

$16 364
$103 404
$398 206
$178 458
$0

$964
$6093
$23 465
$10 516
$0

$10 984
$103 452
$260 908
$107 161
$0

$610
$5744
$14 487
$5950
$0

$15 720
$140 616
$259 566
$107 454
$0

$649
$5801
$10 708
$4433
$0

$43 067
$347 472
$918 680
$393 073
$0

$727
$5867
$15 513
$6638
$0

Total

$456 896

$26 924

$253 633

$14 083

$210 684

$8692

$921 214

$15 556
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issues for ACE has been given in papers produced by an
ongoing qualitative evaluation of ACE.4,12,14,19 Second, it
was assumed that all ACE telephone calls not resulting in
a subsequent ED presentation were avoided ED presentations.
It is inevitable that some calls were only for advice. Third, the
study assumed that the sample data period of June–September
2014 is representative of the whole of 2014. This period
includes mostly winter months when RACF hospitalisations
may be higher. Sensitivity analysis used varied estimated numbers of avoided presentations to compensate for possible biases
in both these limitations. Fourth, due to lack of data it was not
possible to account for extra costs incurred and saved where
ambulances must wait with patients outside EDs while beds
are prepared.
There are important implications from our ﬁndings. First, the
ACE intervention makes a signiﬁcant annual opportunity saving
for health system resources, valued at an estimated A$921 214.
The resources associated with these costs, particularly for
ambulance and ED, become available for other patients. Second,
the ACE program is underutilised, as a majority of ED presentations do not involve ACE phone calls, suggesting room for
increased implementation and savings. With these ﬁndings,
ACE is working with medium and low implementation RACFs
to assist them in progressing to the high implementation level. It
is further noted that care costs for patients not transferred to
hospital due to ACE will defer to primary health services, which
are not included in this analysis. GP care is an alternative option
to ED attendance and supports continuity of care.
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5

6

7

8

9

10

11

12

13

14

Conclusion
The ACE service is a signiﬁcant opportunity cost saver, helping
to avert avoidable ED presentations. The program can lift
implementation levels among client organisations and save
further opportunity costs. It will also improve ambulance and
ED availability for cases that are more urgent.
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