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Abstract.
Objective. To explore measures of potentially avoidable general practitioner (PAGP)-type presentations to the

emergency department (ED) of a large regional hospital in northern Queensland.
Methods. Linkage of an ED administrative dataset to a face-to-face patient survey of local residents (n ¼ 1000);

calculation of Australian Institute of Health and Welfare (AIHW) and Australasian College of Emergency Medicine
(ACEM) measures of PAGP-type presentations to the ED; and exploration of these measures with patient-perspective
linked data.

Results. PAGP-type presenters to the ED were younger in age (median age in years: total cohort: 49; AIHW 38,
P , 0.001; ACEM 36, P , 0.001); with the odds of having a chronic condition being less likely for AIHW PAGP-type
presenters than other ED presenters (OR (95% CI) 0.54 (0.38–0.77): P ¼ 0.001)) after adjustment for age. PAGP-type
presenters nominated reasons of convenience rather than urgency as their rationale for attending the ED, irrespective of

measure. The number of PAGP-type presentations to the ED identified by the AIHW measure was more than three-fold
higher than the ACEMmeasure (AIHW: n¼ 227; ACEM: n¼ 67). Influencing factors include the low proportion of ED
attendees who had a medical consultation time of ,1 h at this hospital site (1-month survey period: 17.8%); and

differences between the patient self-report and ED administrative record for ‘self-referral to the ED’ (Self-referred: Survey
71% vs EDIS 93%, P , 0.001).

Conclusions. Identification of PAGP-type presentations to the ED could be enhanced with improvements to the

quality of administrative processes when recording patient ‘self-referral to the ED’, along with further consideration of
hospital site variation for the length of medical consultation time.

What is known about the topic? PAGP-type presentations to the ED are an Australian National Healthcare Agreement
progress indicator. Methods of measuring this indicator have been under review since 2012 and debate remains on how to
accurately determine the measure.

What does this paper add? By using patient perspective-linked data to explore different measures of PAGP-type
presentations to EDs, this paper identifies issues with measure elements and suggests ways to improve these measures.
What are the implications for practitioners? Measure elements of patient ‘self-referral to the ED’ and ‘medical
consultation time’ require further consideration if they are to be used to measure PAGP-type presentations to the ED.
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Introduction

Of interest to Australian health service providers and policy-

makers is the measure of potentially avoidable general practi-
tioner (PAGP)-type presentations to the emergency department
(ED). This indicator of health service effectiveness1 estimates

the number of presentations to the ED that could have potentially
been treated in primary care.2,3 In 2017–18, 2.9 million PAGP-
type presentations were recorded in Australian public hospital

EDs.4 Although not a measure of hospital performance, the
number of PAGP-type presentations is used to indicate the
accessibility and affordability of primary health care.3 Debate
remains on how to accurately define PAGP-type presentations to

the ED.5 This debate is particularly important to resolve in
regional and remote areas for planning appropriate health ser-
vice delivery. In these areas, the relative scarcity of diagnostic

and primary care services generally results in public hospitals
becoming the default provider,6 with subsequently higher rates
of PAGP-type emergency presentations in regional and remote

hospitals compared with hospitals in metropolitan areas.7

Australian Institute of Health and Welfare measure

Methods of measuring PAGP-type presentations to the ED have

been under review by the Australian Institute of Health and
Welfare (AIHW) since 2012.8 After several years of reporting as
an interim indicator, recent AIHW publications have chosen to
exclude selected PAGP-type presentations due to limitations in

the existing methodology.9,10 As a progress measure of the
Australian public healthcare system, this indicator is currently
described as needing significant work to improve accountabil-

ity,1 with the main criticism being that the current AIHW
measure (Table 1) overestimates the proportion of true PAGP-
type presentations to the ED.11 One element of the AIHW’s

measure is the Australasian Triage Scale category,12 and some
authors have argued that it is a scale of perceived urgency, not
complexity, and consequently is not useful to inform on PAGP-
type presentations to the ED.5

Alternate measures

Alternate measures of PAGP-type presentations to the ED have
been developed by others; for example, the Australasian College

of Emergency Medicine (ACEM) measure (Table 1) is com-
monly used5 and may provide a more useful estimate of PAGP-
type presentations in rural13 and metropolitan populations.11

However, a recent study found several models, including the
ACEM measure, to be inaccurate in a specialised paediatric
cohort.14 Other proposedmeasures include the Sprivulis method

which uses discharge rates;15 and the Diagnosis method that
relies on a list of defined diagnoses that are suitable for GP
management.11 Although demonstrating general consistency
with the ACEM approach,11 these other measures involve

increased complexity and are challenging to use when compared
with the AIHW and ACEM measures.

Study objectives

The study aimed to explore elements of the AIHW and ACEM
measures of PAGP-type presentations to the ED and to inform
on ways to improve these measures using person-perspective
data linked to hospital administrative records.

Methods

Approvals

Far North Queensland Human Research Ethics Committee
Research (FNQHREC) approval was obtained for The

Patients’ Psychological and Practical Reasons for Attending

the Cairns Hospital Emergency Department (P3ED) patient
survey (HREC/14/QCH/9–887 LR). This approval included

the requirement for informed consent to be obtained from
survey participants for the completion of the questionnaire and
to access their medical record. Additional ethics approvals

were obtained from the FNQHREC for the Far North
Queensland Hospital Avoidance Trial (FNQHAT) adminis-
trative Emergency Department Information System (EDIS)
dataset (HREC/13/QCH/131–880); and for the linkage and

analysis of the patient survey and administrative dataset
(HREC/16/QCH/81–1068).

Study population and setting

The setting was a large, regional, public hospital in north
Queensland over a 1-month period in 2014 (13 March to 11
April). Recruitment was undertaken in the ED 24 h per day, 7

days per week for the study period. Potential participants were
identified by hospital staff as suitable for approach. Research
assistants obtained informed consent and facilitated the face-

to-face survey, which was undertaken using iPad tablets. The
28-question instrument explored factors associated with ED
attendance. Analyses of this patient survey have been reported
elsewhere.16

In the study period, 3229 individual adults (aged �18 years)
attended the ED including international, inter-state and intra-
state visitors. For this present study, only adults who agreed to

participate in the survey and self-identified as residing locally
were included in the data linkage (n¼ 1014). The exclusion of
non-local people from the study was due to a high transient

population in the region; with our research focus for PAGP-type
presenters being local-dwelling individuals.

Table 1. Elements of Australian Institute of Health and Welfare

(AIHW) and Australasian College of Emergency Medicine (ACEM)

definitions for potentially avoidable general practitioner (PAGP)-type

presentations to the emergency department (ED)

AIHW definition of PAGP-type presentation to ED¼ (Australasian Triage

Scale category 4 or 5)þ (Not admitted, not referred to another hospital, not

deceased)þ (Did not arrive by ambulance, police or corrections vehicle).

ACEM definition of PAGP-type presentation to ED¼ (Did not arrive by

ambulance, police or corrections vehicle)þ (Self-referred)þ (Medical con-

sultation time less than 1 h)

Element of measure AIHW ACEM

Australasian Triage Scale category 4 or 5A X

Not admitted, not referred to another hospital, not

deceased

X

Did not arrive by ambulance, police or corrections vehicle X X

Self-referred X

Medical consultation time ,1 h X

AMaximumwaiting time for medical assessment and treatment. Category 4:

within 60 min; Category 5: within 120min.9
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Data linkage

Responses from adults who completed the survey were linked to
the EDIS dataset for a 2-year period (July 2012 to June 2014).
Linkage was undertaken using Medical Record Numbers, with

removal of those unable to be linked (n¼ 14). Datasets were
merged using Stata 13.1 (Stata Corp, College Station, TX,
USA). The final study sample for analysis comprises all local

resident, adult survey respondents who were able to be linked to
their own administrative data record (n¼ 1000).

Analysis

PAGP-type presentations to the ED were estimated using two
approaches: the AIHW and ACEM measures (Table 1). Char-
acteristics were independently compared between AIHW and

non-AIHW PAGP-type presenters; and ACEM and non-ACEM
PAGP-type presenters. Analyseswere conducted using Pearson’s
Chi-squared (x2) statistic for categorical variables, with Fisher’s
exact test used for small-sized cells (n, 5); and Wilcoxon rank-

sum (Mann–Whitney U-test) for non-parametric variables.
The association between having a chronic condition and

being an AIHW or ACEM PAGP-type presenter was explored

using logistic regression. Odds ratios (ORs) with 95% confi-
dence intervals (OR (95%CI)) were calculated using logistic
regression to explore the association between having a chronic

condition and each PAGP-type.Model 1 used univariate logistic
regression with chronic condition as the independent variable
and Model 2 used multivariate logistic regression with further
adjustment for age, gender, Indigenous status, arrival out-of-

hours and having a regular GP. Two-sided P values of ,0.05
were regarded as significant. Model estimates of goodness-of-fit
were calculated using the Hosmer–Lemeshow test, with Stata

13.1 being used for all analyses.

Results

Characteristics of PAGP-type presenters

The AIHW measure classified significantly more PAGP-type
presenters than the ACEMmeasure (n¼ 227 vs 67, x2¼ 51.6, d.
f.¼ 1, P, 0.001), with 39 individuals being identified by both
measures (Fig. 1, Table 2). Compared with all other survey

respondents, both the AIHW and ACEM PAGP-type presenters
were significantly younger (Mann–WhitneyU-test: median age:
AIHW 38 vs 52 years, z¼ 6.515, P, 0.001; ACEM 36 vs 49

years, z¼ 3.931, P¼ 0.001).

Comparison of existing measures of PAGP-type
presentations to the ED

Nearly three-quarters of those identified by the ACEMmeasure
had themandatoryAIHWelements ‘Australasian Triage Scale 4
or 5’ (n¼ 49, 73%) and ‘Not admitted, not referred to another

hospital, not deceased’ (n¼ 48, 72%). Seventeen percent
(n¼ 39) of those identified by the AIHW measure had the
mandatory ACEM element ‘Medical consultation time less than

1 h’ (Table 2).

Comparison of EDIS and self-reported referral to the ED

EDIS records indicated that 93% (n¼ 933) of the cohort were
self-referred to the ED, compared with only 71% (n¼ 710) of

survey participants who reported that they were self-referred

(x2¼ 21.332, d.f.¼ 1, P, 0.001) (Table 2).

Reasons PAGP-type presenters attend the ED

Survey respondents were asked to nominate their main reason

for attending the ED. Across the study sample, the most com-
mon reason was that their problem was urgent, or that the ED
was the best place for their problem (n¼ 320, 32%). Irrespec-

tive of measure, PAGP-type presenters were less likely
to nominate this reason (AIHW: x2¼ 15.901, d.f.¼ 1,
P, 0.0001; ACEM: x2¼ 5.237, d.f.¼ 1, P¼ 0.022). The sec-

ond most common reason was the self-report of being sent to
the ED by a doctor or specialist (n¼ 290, 29%), with ACEM
PAGP-type presenters being less likely to identify this reason
(ACEM: x2¼ 8.452, d.f.¼ 1, P¼ 0.004). When compared with

the wider survey cohort, both measures of PAGP-type pre-
senters nominated that they were more likely to attend the ED
because: the service was open 24 h (AIHW: x2¼ 7.418, d.

f.¼ 1, P¼ 0.006; ACEM: x2¼ 8.817, d.f.¼ 1, P¼ 0.003); and
it was quicker than getting a GP appointment (AIHW:
x2¼ 11.010, d.f.¼ 1, P¼ 0.001; ACEM: x2¼ 7.679, d.f.¼ 1,

P¼ 0.006). AIHW PAGP-type presenters were more likely to
attend the ED because services such as pathology and radiog-
raphy were co-located (x2¼ 7.566, d.f.¼ 1, P¼ 0.006);
whereas the convenient location of the ED increased the like-

lihood of ED attendance by ACEM PAGP-type presenters
(x2¼ 6.705, d.f.¼ 1, P¼ 0.01) (Table 3).

Patient factors that influence PAGP-type presentation
measures

The odds of having a self-reported chronic condition was,60%
less for both AIHW and ACEM PAGP-type presentations

than for other ED presentations (OR (95% CI)); AIHW: 0.39
(0.29–0.53: P , 0.001); ACEM: 0.38 (0.22–0.64: P , 0.001).
After adjusting for age and other potential confounders, the

association between chronic conditions and both PAGP-type
presentations weakened slightly and lost statistical significance
with the ACEM presentations, possibly due to a smaller sample
size (AIHW: n ¼ 227; ACEM: n ¼ 67) (Table 4).

ACEM
only

n = 28

Both
AIHW
and

ACEM
n = 39

AIHW
only

n = 188

TOTAL AIHW = 188 + 39 = 227
TOTAL ACEM = 39 + 28 = 67

Fig. 1. Comparison of Australian Institute of Health and Welfare (AIHW)

and Australasian College of Emergency Medicine (ACEM) potentially

avoidable general practitioner (PAGP)-type presentations to the emergency

department (ED). For n¼ 1000 local adult residents responding to a survey

in a 1-month study period (13 March to 11 April 2014).
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Multivariable analysis demonstrated a consistent, slight
association between younger age and PAGP-type presentation
across both measures (AIHW: 0.98 (0.97–0.99: P , 0.001);

ACEM: 0.98 (0.96–0.99: P ¼ 0.007)). Gender, Indigenous
status, arrival to the ED out of hours and having a regular GP
did not affect the likelihood of being anAIHWorACEMPAGP-
type presenter (Table 4).

Discussion

In our study, the AIHW measure identified more than three-
times the number of PAGP-type presentations to the ED than the

ACEMmeasure. Nearly three-quarters of those identified by the
ACEMmeasurewere consistent with theAIHWmodel elements
of triage category (ACEM 73%) and non-admission/referral/

deceased (ACEM72%); the other AIHWmodel element of non-
arrival by ambulance/police/corrections was common to both
measures. TheACEMmeasure element of self-referral to the ED

was consistent for those identified by the AIHW measure
(AIHW 98%); however, there was a notable difference between
a person’s self-report of being referred to the ED and their
administrative data record. Having a medical consultation of

,1 h in the ED, part of the ACEMmeasure, was not common for
those identified by the AIHW measure (17%) (Table 2).

Consistent with previous studies, both AIHW and ACEM

PAGP-type presenters were younger than other ED survey
respondents.17 Irrespective of measure, PAGP-type presenters
nominated reasons of convenience rather than urgency as their
rationale for attending the ED (Table 3). Although over half of

all survey respondents (n ¼ 549, 55%) identified that they had
one or more chronic conditions, AIHW PAGP-type presenters
were less likely to have a chronic condition when influencing

factors, such as age, were considered (Table 4).

Self-referral to the ED

Our study identified differences between the patient report of

self-referral to the ED and the ED administrative dataset (Patient
survey self-referred: 71%vs EDIS self-referred: 93%) (Table 2).
Other patient perspective studies have identified a similar pro-

portion of self-referrals to the ED as those reported in our study
(,30% referred by healthcare practitioner).18,19 A notable
strength of our study design was the data linkage that enabled a
direct comparison between individual patient report and their

Table 2. Characteristics of 1000 adult survey participants presenting to the emergency department in 2014, comparing two definitions for PAGP-

type presentation

Data are presented as n (%) unless otherwise stipulated. Data sourced from administrative datasets unless otherwise indicated. Local residents only. P values

that are significant at,0.05 are indicated in bold. AIHW, Australian Institute of Health and Welfare; ACEM, Australasian College of Emergency Medicine;

ED, emergency department; PAGP, potentially avoidable general practitioner; P diff., P difference; s.d., standard deviation; IQR, interquartile range.

Characteristics All survey

respondents

AIHW

PAGP-type

Non-AIHW

PAGP-type

P diff ACEM

PAGP-type

Non-ACEM

PAGP-type

P diff

ED attendees (�18 years) 1000 227 773 67 993

Male 493 (49.3) 109 (48.0) 384 (49.7) 0.66 32 (47.8) 461 (49.4) 0.79

Female 507 (50.7) 118 (52.0) 389 (50.3) 35 (52.2) 472 (50.6)

Age, median (IQR)A 49 (32,63) 38(28,54) 52(36,65) ,0.0001 36(25,55) 49(33,63) 0.0001

IndigenousB 114 (11.6) 20 (9.2) 94 (12.3) 0.20 7 (10.9) 107 (11.7) 0.86

Arrived out of hoursC 568 (56.8) 137 (60.4) 431 (55.8) 0.22 35 (52.2) 533 (57.1) 0.44

AIHW element:

Triage category 4 or 5 419 (41.9) 227 (100) 192 (24.8) ,0.0001 49 (73.1) 370 (39.7) ,0.0001

Not: admitted, referred to another hos-

pital, deceased

572 (57.2) 227 (100) 345 (44.6) ,0.0001 48 (71.6) 524 (56.2) 0.01

Both AIHW and ACEM element:

Not: arrived by ambulance, police or

corrections

621 (62.1) 227 (100) 394 (51.0) ,0.0001 67 (100) 554 (59.4) ,0.0001

ACEM element:

Self-referred (not doctor-referred) to ED 933 (93.3) 222 (97.8) 711 (92.0) 0.002 67 (100) 866 (92.8) 0.02

Medical consultation time ,1 h 88 (8.8) 39 (17.2) 49 (6.3) ,0.0001 67 (100) 21 (2.6) ,0.0001

Patient reports: self-referred (not doctor-

referred) to EDD

710 (71.0) 169 (74.5) 541 (70.0) 0.19 58 (86.6) 652 (69.9) 0.004

Patient reports: self-identified chronic

conditionD
549 (54.9) 84 (37.0) 465 (60.2) ,0.0001 22 (32.8) 527 (56.5) ,0.0001

Patient reports: has regular GPD 863 (86.3) 189 (83.3) 674 (87.5) 0.10 51 (76.1) 812 (87.3) 0.01

If has regular GP visited in previous 7

daysD
258 (30.0) 53 (28.0) 205 (30.5) 0.51 12 (23.5) 246 (30.4) 0.30

If has regular GP has bulk-billingD 658 (76.4) 133 (70.4) 525 (78.1) 0.03 36 (70.6) 622 (76.8) 0.31

If has regular GP difficult to get urgent

appointmentD
244 (28.4) 55 (29.1) 189 (28.2) 0.80 14 (27.5) 230 (28.4) 0.88

AP difference by two-sample Wilcoxon rank-sum (Mann–Whitney U-test) non-parametric test.
BIndigenous status based on 980 people with known status.
COut of hours: 1800–0800 hours weekdays, weekends excluding 0800–1200 hours Saturday.
DData sourced from patient survey.
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own hospital record. Given that the ACEM measure of PAGP-

type presentations and other proposed alternate measures, such
as the Sprivulis andDiagnosismethods, use self-referral as a key
data element,11 the difference between patient report and hos-

pital record of ‘self-referral to the ED’ warrants further
consideration.

The difference between patient report and their administra-

tive record may indicate inadequacy in mechanisms to facilitate
information sharing between health professionals, including
primary care providers, to the ED. In addition to medical
practitioners, participants in our study reported being referred

to the ED by other health professionals such as a dentist or
pharmacist (n ¼ 22, 2.2%), the Australian Government’s
13HEALTH telephone advice service (n ¼ 4, 0.4%); and other

organisational requirements to attend an ED (n ¼ 2, 0.2%)

(Table 3). These referral pathways are consistent with other
studies that have reported an even greater effect of non-medical
(doctor or specialist) health professionals referring patients to

the ED than found in our study.18,19

There is an opportunity for policymakers and service provi-
ders to enhance our understanding of health system functioning

by identifying pathways taken by patients to attend the ED.
Systems could be strengthened with improved mechanisms to
record the patient’s nominated health professional who referred
them to the ED; to establish routine recording of presentations

that are an organisational requirement to attend the ED; and to
develop a mechanism to link a person’s 13HEALTH consulta-
tion with their ED presentation. These approaches could provide

Table 3. Patient-reported reason for attending the ED, by AIHW and ACEM definitions for PAGP-type presentation

Data are presented as n (%) unless otherwise stipulated. Data sourced from patient survey. Local residents only. AIHW, Australian Institute of Health and

Welfare; ACEM, Australasian College of Emergency Medicine; ED, emergency department; PAGP, potentially avoidable general practitioner; P diff., P

difference. P difference by Chi-squared test. For cell n,5, P difference was detected by using Fisher’s exact test. P values that are significant at ,0.05 are

indicated in bold. ’–’ indicates no responses for these variables

Reported reason for attending the ED All survey

respondents

AIHW PAGP-

type

Non-AIHW

PAGP-type

P diff ACEM PAGP-

type

Non-ACEM

PAGP-type

P diff

ED attendees (�18 years) 1000 227 773 67 933

Patient perceives ED is best place for their needs

Best place for problem/urgent problem 320 (32.0) 48 (21.1) 272 (35.2) ,0.0001 13 (19.4) 307 (32.9) 0.022

Perceives hospital admission is needed 26 (2.6) 3 (1.3) 23 (3.0) 0.24 1 (1.5) 25 (2.7) 1.00

Perceives specialist care is needed 2 (0.2) 1 (0.4) 1 (0.1) 0.40 – 2 (0.2) 1.00

Return post hospital discharge 2 (0.2) 1 (0.4) 1 (0.1) 0.40 – 2 (0.2) 1.00

Patient reports being directed to attend ED

By doctor or specialist 290 (29.0) 58 (25.6) 232 (30.0) 0.19 9 (13.4) 281 (30.1) 0.004

Was sent by another health

professional

22 (2.2) 4 (1.8) 18 (2.3) 0.80 3 (4.5) 19 (2.0) 0.18

Was sent by 13HEALTH telephone

advice line

4 (0.4) 1 (0.4) 3 (0.4) 1.00 1 (1.5) 3 (0.3) 0.24

An organisational requirement to

attend ED

2 (0.2) 1 (0.4) 1 (0.1) 0.40 – 2 (0.2) 1.00

Asked to return by hospital doctor or

nurse

2 (0.2) – 2 (0.3) 1.00 – 2 (0.2) 1.00

Sent by someone, not health

professional

43 (4.3) 5 (2.2) 38 (4.9) 0.09 3 (4.5) 40 (4.3) 0.76

Patient reports range of services/hours of service

Services in one location, example: X-

ray, bloods

116 (11.6) 38 (16.7) 78 (10.1) 0.006 9 (13.4) 107 (11.5) 0.63

Open 24 h 46 (4.6) 18 (7.9) 28 (3.6) 0.006 8 (11.9) 38 (4.1) 0.003

Patient reports reassurance/second opinion

Feels reassured by ED staff 16 (1.6) 7 (3.1) 9 (1.2) 0.043 1 (1.5) 15 (1.6) 1.00

Wants a second opinion 12 (1.2) 5 (2.2) 7 (0.9) 0.12 4 (6.0) 8 (0.9) 0.006

Always comes to hospital for care 12 (1.2) 3 (1.3) 9 (1.2) 0.74 – 12 (1.3) 1.00

Very happy with the care received in

the past

8 (0.8) 2 (0.9) 6 (0.8) 1.00 1 (1.5) 7 (0.8) 0.43

Patient reports convenience/cost/preference

Quicker than getting aGP appointment 32 (3.2) 15 (6.6) 17 (2.2) 0.001 6 (9.0) 26 (2.8) 0.006

Convenient location 26 (2.6) 9 (4.0) 17 (2.2) 0.14 5 (7.5) 21 (2.3) 0.01

Would be a shorter wait 8 (0.8) 3 (1.3) 5 (0.1) 0.39 3 (4.5) 5 (0.5) 0.013

Did not want to bother GP 2 (0.2) 1 (0.4) 1 (0.1) 0.40 – 2 (0.2) 1.00

ED is cheaper than a GP visit 2 (0.2) 2 (0.9) – 0.05 – 2 (0.2) 1.00

Does not have a GP 2 (0.2) – 2 (0.3) 1.00 – 2 (0.2) 1.00

To see someonewho does not knowme 1 (0.1) 1 (0.4) – 0.23 – 1 (0.1) 1.00

Unhappy with GP services 1 (0.1) – 1 (0.1) 1.00 – 1 (0.1) 1.00

Needed Panadol 1 (0.1) – 1 (0.1) 1.00 – 1 (0.1) 1.00

Unable to be determined 2 (0.2) 1 (0.4) 1 (0.1) 1.00 – 2 (0.2) 1.00
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the currently missing detail that helps to explain why people

attend EDs.

Medical consultation time in the ED

In previous studies, the ACEM measure of PAGP-type pre-
sentations estimated approximately half the number of PAGP-
type presentations as the AIHW measure,11,17 whereas in our

study, it was less than one-third. An influencing factor is the
small proportion of survey respondents who had a medical
consultation time of ,1 h (All survey respondents: n ¼ 88,

8.8%) (Table 2). Additional analysis of the total ED cohort
(n ¼ 3229) for the month-long survey period demonstrated that
17.8% (n ¼ 575) of the entire ED cohort had a medical con-
sultation time,1 h (data not shown), indicating that this may be

a characteristic of our hospital site.
A recent New South Wales study found an increased propor-

tion of PAGP-type presentations to the ED for regional and

remote centres when compared with major Australian cities,
irrespective of themeasure used (AIHW,ACEMor Sprivulis) or
the length of consultation time used in the ACEM measure

(15, 30, 60 or unlimited minutes).17 This previous study esti-
mated that for inner-regional hospitals, ,30% of all presenta-
tions to the EDwere PAGP-type, using the ACEMmeasure with
a 1-h medical consultation time.17 Our study was conducted in a

regional hospital setting with considerably longer medical
consultation times in the ED, indicating variation bet-
ween hospital sites. Accordingly, if the element of medical

consultation time is to be used in the measure of PAGP-type

presentations to the ED, then further consideration of hospital
site variability is warranted.

Limitations

Our study was limited in several ways; the study sample was
sourced from theEDwaiting room;when comparedwith thewider
ED cohort, earlier research indicated that this sample was typical

for gender but slightly older in age;16 study respondentsweremore
likely to have arrived by ambulance and to be discharged home;16

the patient survey was a piloted, but non-validated tool that had

previously been used by health services;16 and our study involved
one hospital and further investigation is indicated to inform
on other sites.

Data inaccuracies within the EDIS dataset have been previ-

ously documented by Queensland Health20 and have the poten-
tial to bias study results, although this is likely to be non-
differential misclassification. Ongoing efforts to improve ED

administrative data quality are supported by the findings of this
study.

Conclusion

Our study linked patient-reported experience from a face-to-face
surveywith an administrative EDIS dataset from a large regional

emergency department in northern Queensland. Our main
results demonstrated some consistency between the AIHW and
ACEM measures of PAGP-type presentations, with the ACEM

Table 4. Odds ratios (95%CIs) for the association between chronic conditions and other demographic and patient-perspective variables for AIHW

and ACEM PAGP-type presentation measures

Data sourced from administrative datasets unless otherwise indicated. Local residents only.Model 1: using univariate logistic regressionwith chronic condition

as the independent variable.Model 2: usingmultivariate logistic regression further adjusting for age, gender, Indigenous status, arrival out-of-hours and having

a regular GP. AIHW, Australian Institute of Health andWelfare; ACEM, Australasian College of EmergencyMedicine; PAGP, potentially avoidable general

practitioner; OR, odds ratio; CI, confidence interval; s.e., standard error. P values that are significant at ,0.05 are indicated in bold

OR (95% CI) s.e. z P

AIHW PAGP-type, n¼ 227

Model 1

Chronic condition, n¼ 84 0.39 (0.29–0.53) 0.06 �6.06 ,0.0001

Model 2A

Chronic condition, n¼ 84 0.54 (0.38–0.77) 0.10 �3.45 0.001

Age 0.98 (0.97–0.99) 0.01 �4.42 ,0.0001

Gender 1.05 (0.76–1.43) 0.17 0.27 0.78

Indigenous, n¼ 20 0.68 (0.40–1.15) 0.18 �1.44 0.15

Arrived out of hoursB, n¼ 137 1.14 (0.83–1.57) 0.19 0.82 0.41

Patient reports: has a regular GPC, n¼ 189 1.11 (0.71–1.74) 0.25 0.46 0.65

ACEM PAGP-type, n¼ 67

Model 1

Chronic condition, n¼ 22 0.38 (0.22–0.64) 0.10 �3.64 ,0.0001

Model 2D

Chronic condition, n¼ 22 0.61 (0.34–1.11) 0.19 �1.61 0.11

Age 0.98 (0.96–0.99) 0.01 �2.70 0.007

Gender 1.05 (0.62–1.78) 0.28 0.20 0.85

Indigenous, n¼ 7 0.86 (0.37–1.98) 0.37 �0.35 0.73

Arrived out of hoursB, n¼ 35 0.70 (0.42–1.18) 0.19 �1.34 0.18

Patient reports: has a regular GPC, n¼ 51 0.68 (0.36–1.31) 0.23 �1.15 0.25

AHosmer–Lemeshow goodness of fit for AIHW PAGP-type Model 2, P ¼ 0.72.
BOut of hours: 1800–0800 hours weekdays, weekends excluding 0800–1200 hours Saturday
CData sourced from patient survey.
DHosmer–Lemeshow goodness of fit for ACEM PAGP-type Model 2, P ¼ 0.53.
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model element of length of medical consultation time in the ED
being a notable exception. Further, the current recording of a
patient’s ‘self-referral to the ED’ in the administrative dataset

does not accurately reflect the actual person-reported experi-
ence. This finding, in addition to longer medical consultation
times in our dataset, affected the measures of PAGP-type pre-

sentation to the ED. As such, we recommend improving clerical
methods on the ground to record ‘self-referral to the ED’ and
propose further consideration of the length of medical consul-

tation time, to more accurately determine measures of PAGP-
type presentations to the ED.
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