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Abstract
Objective: To accurately estimate the proportion of patients presenting to the
emergency department (ED) who may have been suitable to be seen in general
practice.
Design: Using data sourced from the Emergency Department Information
Systems for the calendar years 2009 to 2011 at three major tertiary hospitals in
Perth, Western Australia, we compared four methods for calculating general
practice-type patients. These were the validated Sprivulis method, the widely
used Australasian College for Emergency Medicine method, a discharge diagnosis
method developed by the Tasmanian Department of Human and Health Services,
and the Australian Institute of Health and Welfare (AIHW) method.
Main outcome measure: General practice-type patient attendances to EDs,
estimated using the four methods.
Results: All methods except the AIHW method showed that 10%–12% of
patients attending tertiary EDs in Perth may have been suitable for general
practice. These attendances comprised 3%–5% of total ED length of stay.
The AIHW method produced different results (general practice-type patients
accounted for about 25% of attendances, comprising 10%–11% of total ED
length of stay). General practice-type patient attendances were not evenly
distributed across the week, with proportionally more patients presenting
during weekday daytime (08:00–17:00) and proportionally fewer overnight
(00:00–08:00). This suggests that it is not a lack of general practitioners
that drives patients to the ED, as weekday working hours are the time of
greatest GP availability.
Conclusion: The estimated proportion of general practice-type patients
attending the EDs of Perth’s major hospitals is 10%–12%, and this accounts
for < 5% of the total ED length of stay. The AIHW methodology overestimates
the actual proportion of general practice-type patient attendances.

discharged. This patient might be
equally well managed in a primary care
environment by experienced GPs.
Estimating the proportion of ED
attendees suitable for general practice
is complex, with experienced researchers devising a number of approaches to
quantify such patients. There is no
agreed standard definition for identifying patients as appropriate or inappropriate to attend an ED. A recent
extensive literature review4 found that
the calculated rate of non-urgent ED
attendances varied between 4.8% and
90%, confirming that there is no
standard methodology for determining
the true proportion of general practicetype patients in EDs.
A number of methods are currently
used in Australasia to estimate the
number of general practice-type
patients presenting to EDs.1,5,6 Only

one of these has been validated in the
literature.6 We aimed to compare this
validated method with other Australasian methods using data from three
major tertiary hospitals in Perth,
Western Australia.

Methods
Data were extracted from the Emergency Department Information Systems (EDIS version 9.46, iSoft) for the
calendar years 2009, 2010 and 2011 at
three tertiary hospitals (two adult-only,
one mixed) in Perth. Average annual
census was 55000, with admission rates
between 35% and 55%.
Four methods were used to estimate
the number of general practice-type
patients:
• The Australian Institute of Health
and Welfare (AIHW) method, which
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1 Attendances at the emergency departments in three major hospitals in Perth, by sex and time of presentation
Year

Total male and female

2009

164 352

2010
2011

Male

Weekday daytime*

Weekday evening†

Overnight‡

Weekend§

28 726 (17.5%)

38 828 (23.6%)

88 777 (54.0%)

58 595 (35.7%)

38 203 (23.2%)

175 721

94 910 (54.0%)

63 366 (36.1%)

40 844 (23.2%)

30 192 (17.2%)

192 056

103 320 (53.8%)

69 719 (36.3%)

45 085 (23.5%)

31 844 (16.6%)

41 319 (23.5%)
45 408 (23.6%)
◆

* Mon–Fri, 08:00–17:00. † Mon–Fri, 17:00–00:00. ‡ Mon–Sun, 00:00–08:00. § Sat–Sun, 08:00–00:00.

2 Number of general practice-type patients presenting to emergency departments, calculated by four commonly used methods
Sprivulis6

ACEM

Diagnosis*

AIHW

Year

Total

No.

95% CI

No.

95% CI

No.

95% CI

No.

95% CI

2009

164 352†

16 905 (10.6%)

10.3%–10.6%

15 984 (9.7%)

9.5%–10.0%

17 888 (11.1%)

10.9%–11.2%

43 452 (26.4%)

26.2%–26.7%

2010

175 721‡

19 140 (11.1%)

10.9%–11.3%

15 741 (9.0%)

8.7%–9.2%

19 127 (11.0%)

10.8%–11.3%

44 495 (25.3%)

25.1%–25.6%

21 877 (11.6%)

11.3%–11.8%

18 151 (9.5%)

9.2%–9.7%

21 242 (11.2%)

11.0%–11.4%

48 041 (25.0%)

24.8%–25.2%

2011

192 056§

ACEM = Australasian College of Emergency Medicine. AIHW = Australian Institute of Health and Welfare. * Method developed by the Tasmanian Department of Health and Human Services.
† Data missing in 2009 for 4673 patients for the ACEM method, four patients for the Sprivulis method, 3192 patients for the diagnosis method, and two patients for the AIHW method.
‡ Data missing in 2010 for 3181 patients for the ACEM method, three patients for the Sprivulis method, 2161 patients for the diagnosis method, and one patient for the AIHW method. § Data
missing in 2011 for 2728 patients for the ACEM method, three patients for the Sprivulis method, 2234 patients for the diagnosis method, and one patient for the AIHW method.
◆

considers a general practice-type
patient to be any patient allocated an
ATS category 4 or 5, who does not
arrive by ambulance, police or correctional vehicle, and is not admitted to
hospital, is not referred to another hospital and does not die.1
• The method developed by Sprivulis,6 which examines the difference
between the discharge rates of selfreferred patients and GP-referred
patients, with calculations based on
the self-referred, non-admitted, ATS
category 3, 4 and 5 patients.
• The Australasian College for Emergency Medicine (ACEM) method,
which considers that any self-referred,
non-ambulance patient with a medical
consultation time under 1 hour may
have been suitable for a GP.5 Patients
who did not wait or had an invalid
consultation time are excluded as their
consultation time cannot be calculated.
• The diagnosis method, which uses
a list of diagnoses of conditions possibly suitable for GP management. Selfreferred, non-admitted, ATS category 4
and 5 patients arriving by private
transport and meeting one of these
diagnoses were considered to be
potential GP cases. Patients without a
diagnosis were excluded as a diagnosis
is required to determine if they were
general practice-type. This method
was originally developed by Kevin Ratcliffe at the Tasmanian Department of
Health and Human Services.
Two of the hospitals have co-located
after-hours GP practices, and patients
presenting to the ED for a referral to
these practices were excluded. These
comprised less than 700 (0.2%)
patients over the 3 years of the study.

The WA South Metropolitan Health
Service Human Research Ethics Committee considered this to be an audit
activity and approval was given by the
Clinical Governance Unit of Fremantle
Hospital. As the data was de-identified, permission was sought and
granted by the Head of ED at each
hospital as per the WA Guidelines for
the release of data (August 2012) and
the Information access and disclosure
policy (February 2012). Permission to
use the diagnosis list was granted by
the Tasmanian Department of Health
and Human Services.
As it has been postulated by Australian governments7 that the number
of general practice-type cases is greater
in the evening and overnight due to
lack of after-hours GPs, presentation
times were grouped as overnight
(00:00–08:00), weekends (Saturday
and Sunday, 08:00–00:00), weekday
daytime (Monday–Friday, 08:00–17:00)
and weekday evening (Monday–Friday, 17:00–00:00).

Results
From 2009 to 2011, there were 532 129
ED presentations (Box 1). There was a
slight predominance of males, and
36.0% of attendances occurred during
the weekday daytime.
Incomplete data resulted in the
exclusion of 10 582 (2.0%) records from
the ACEM method, 7587 (1.4%) from
the diagnosis method, four from the
AIHW method and 10 from the Sprivulis method.

The ACEM, diagnosis and Sprivulis
methods estimated that 10%–12% of
patients were general practice-type,
whereas the AIHW method estimated
> 25% (Box 2). The confidence intervals showed some differences between
the non-AIHW methods, but all
ranged between 8.7% and 11.6%,
whereas those for the AIHW method
ranged between 24.8% and 26.7%.
Using the ACEM and AIHW methods, there were slightly more males in
the general practice-type population
compared with the total population,
but the diagnosis and Sprivulis methods showed similar numbers (Box 3).
Proportionally more general practicetype patients presented during the
weekday daytime (Box 4). The total ED
time of general practice-type patients
was 3%–5% for the ACEM, Sprivulis
and diagnosis methods and 10%–11%
for the AIHW method (Box 5).

Discussion
Our data demonstrate that 10%–12%
of patients attending tertiary EDs in
Perth between 2009 and 2011 may
have been suitable for general practice.
These patients contributed 3%–5% of
overall ED length of stay, and probably
a lesser proportion of resource, staffing
and cubicle usage. These data are
based on consistent estimates using
the Sprivulis method, which is validated in the literature, the ACEM
method, which is used by the peak
body for emergency medicine in Australasia, and the diagnosis method.
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3 Number of males presenting to emergency departments with general practice-type conditions, calculated by four commonly
used methods
Sprivulis6

ACEM
Year

Total male
and female

Male

Total male
and female

2009

16 905

10 231 (60.5%)

15 984

2010
2011

19 140

11 438 (59.8%)

15 741

21 877

13 108 (59.9%)

18 151

Diagnosis*

Male

Total male
and female

8923 (55.8%)

17 888

8776 (55.8%)
10 164 (56.0%)

AIHW

Male

Total male
and female

Male

9488 (53.0%)

43 452

25 329 (58.3%)

19 127

10 109 (52.9%)

44 495

25 787 (58.0%)

21 242

11 164 (52.6%)

48 041

27 855 (58.0%)

ACEM = Australasian College of Emergency Medicine. AIHW = Australian Institute of Health and Welfare. * Method developed by the Tasmanian
Department of Health and Human Services.

◆

4 Number of patients presenting with general practice-type conditions to emergency departments, calculated by four
commonly used methods, by time of presentation
General practice-type patients
All patients
(n = 532 129)

ACEM
(n = 57 922)

Sprivulis6
(n = 49 399)

Diagnosis*
(n = 58 257)

AIHW
(n = 135 988)

Weekday daytime:
Mon–Fri, 08:00–17:00

191 680 (36.0%)

21 135 (36.5%)

17 399 (35.2%)

21 961 (37.7%)

52 500 (38.6%)

Weekday evening:
Mon–Fri, 17:00–00:00

124 132 (23.3%)

12 526 (21.6%)

11 026 (22.3%)

11 497 (19.7%)

28 268 (20.8%)

Overnight:
Mon–Sun, 00:00–08:00

90 762 (17.1%)

8520 (14.7%)

7862 (15.9%)

9434 (16.2%)

19 560 (14.4%)

Weekend:
Sat–Sun, 08:00-00:00

125 555 (23.6%)

15 741 (27.2%)

13 112 (26.5%)

15 365 (26.4%)

35 660 (26.2%)

Time of presentation

ACEM = Australasian College of Emergency Medicine. AIHW = Australian Institute of Health and Welfare. * Method developed by the Tasmanian
Department of Health and Human Services.

5 Length of stay of general practice-type patients in emergency departments, as a
proportion of total emergency department length of stay, calculated by four
commonly used methods
Year

ACEM

Sprivulis6

Diagnosis*

AIHW

2009

3.1%

5.0%

5.3%

11.8%

2010

2.8%

3.8%

4.5%

10.1%

2011

3.3%

4.3%

4.9%

10.5%

ACEM = Australasian College of Emergency Medicine. AIHW = Australian Institute of Health and
Welfare. * Method developed by the Tasmanian Department of Health and Human Services.

A recent review in the United States
concluded that 7%–10% of patients
attending EDs may have been suitable
for general practice.8 The US study
used yet another method based on
presenting symptom and diagnoses.
However, its results were similar to
those of all the Australasian methods
except that of the AIHW.
We found that the AIHW method
consistently overestimated the proportion of general practice-type patients in
EDs. We believe that this was due to its
use of the ATS (an urgency rather than
a complexity scale); it therefore fails to
take into account the nature of the
presenting condition(s), diagnostic
requirements or treatment pathways.
Additionally, the AIHW method
includes as general practice-type,
patients who have actually been
referred to the ED by a GP. Admission
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as a proxy for complexity is becoming
less relevant with admission-avoidance strategies such as home nursing.9
Complex patients can often be discharged, limiting the use of admission
as a marker for complexity.
The diagnosis method might appear
to be more robust as it relies on a
diagnosis classification. However,
using diagnoses to determine whether
a specific patient needed to use an ED
may be inaccurate, because triaging
clinicians do not have the full clinical
picture until after a full physician
assessment. For example, a 70-yearold man may be discharged with a
diagnosis of non-specific abdominal
pain but, to reach that diagnosis, will
have required an extensive workup
including pathology, imaging and/or
surgical consultation. A more robust
method might use presenting prob-

◆

lems, as these drive the ED resource
use.
The Sprivulis method is a relatively
complex analytical approach that produces results consistent with those of
the ACEM and diagnosis methods and
the recent US study.8
The ACEM method has the advantage of being simple to calculate and
intuitive. However, by assuming that a
patient may be suitable for a GP if the
consultation time in the ED is less than
1 hour, it may overestimate the
number of general practice-type
patients in the ED, as most GP consultations last about 15 minutes.
Although medical consultation times
in teaching hospitals can be longer
than those in non-tertiary hospitals, it
may be more appropriate to assume a
consultation time nearer to that of
general practice when extending the
analysis to non-tertiary hospitals.
Reasons for patients attending the
ED instead of a general practice
include financial constraints and availability of access.10 Patients may also
believe that their condition is an emergency.11,12 This is supported by a study
that found that self-referred patients
had significantly higher acuity profiles
than GP-referred or healthdirectreferred patients.13 However, the rea-
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sons for general practice-type patients
attending EDs are difficult to interpret
because the capability of general practices can differ widely, even within a
city. General practice models can range
from solo practitioners with no allied
health support, to practices operating
in a financial environment that
requires high throughput, and to
“super clinics” with onsite x-ray, multidisciplinary teams and practice nurses.
Australia’s dual health system funding model may provide incentives for
state governments to support overestimations of the proportion of general
practice-type patients attending EDs.7
After-hours GP clinics, super clinics
and polyclinics may fill gaps in medical
services but have minimal effects on ED
attendances.9,14-19 The impact on the
ED from diverting general practicetype patients is low, and inaccurate
reporting of the true proportion of
these patients results in policy and program initiatives that do not address the
real cause of ED overcrowding, which
is the lack of available inpatient beds.20
Evidence consistently demonstrates
that overcrowding leads to increased
patient mortality, morbidity and prolonged hospital stays.14,21-23 Much
work has been directed into trying to
reduce emergency demand as a solution to reducing overcrowding; however, very few of the strategies have
produced results.24
While general practice-type patients
may add to waiting room numbers,
they do not cause ED overcrowding or
ambulance diversion and have little
effect on ED workload or waiting
times.6,14,16,17,22
It is also unlikely general practicetype patients will ever be completely
removed from the patient cohort presenting to EDs. Small numbers of general practice-type patients will
continue to present overnight, as alternative facilities do not exist and the ED
provides a cost-effective model for
overnight acute care as the marginal
cost is minimal.
It is commonly held that the number
of general practice-type cases is greater
outside working hours due to a lack of
after-hours GPs. However, Box 4 suggests that this is not the case. Although
the weekday daytime only accounts for
27% of the week, 36% of general practice-type patients attended during this
time.

It is essential to estimate accurately
the proportion of general practice-type
patients in the ED, as incorrect data
lead to poor policy and planning. This
results in misdirected and costly interventions, which inevitably fail to
resolve ED overcrowding or its underlying causes.15,25
Our study was limited to three tertiary hospitals in Perth. It is likely that
these results are generalisable; however, detailed analysis of the Perth
population and Perth GP availability
compared with the rest of Australia
was beyond the scope of the study.
The proportion of general practicetype patients in outer metropolitan
and regional centres may be higher;
however, it is likely that overestimation
by the AIHW methodology for these
EDs would be of a similar magnitude.
Further work is underway to extend
the analysis to all WA hospitals.
The methods used here are statistical methods and will fail to capture
individual patient decisions as a qualitative study might. A qualitative study
is resource-intensive and impractical to
conduct beyond small numbers.
The ACEM method was the easiest
to use and has clinician validity for
calculating the small proportion of
possible general practice-type patients
to EDs in Australasia, although it may
require minor modifications for use
outside tertiary hospitals. The AIHW
methodology overestimated general
practice-type patient workload in EDs
and should no longer be used to guide
policy decisions.
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