CSIRO PUBLISHING

HEALTH SERVICES RESEARCH

Australian Health Review, 2014, 38, 65-69
http://dx.doi.org/10.1071/AH13065

Emergency department waiting times: do the raw data tell

the whole story?

Janette Green''* MStat, Associate Professor

James Dawber' BSc(Hon), Research Fellow

Malcolm Masso' PhD, MPH, MNA, BSc(Econ), Senior Research Fellow

Kathy Eagar1 PhD, FAFRM(Hon), Professor, Director

!Australian Health Services Research Institute, Sydney Business School, iC Enterprise 1, Innovation Campus,
University of Wollongong, NSW 2522, Australia. Email: jdawber@uow.edu.au, mmasso@uow.edu.au,

kathyeagar@optusnet.com.au
2Corresponding author. Email: janette@uow.edu.au

Abstract
Objective.

Australian states and territories.
Methods.

To determine whether there are real differences in emergency department (ED) performance between

Cross-sectional analysis of 2009—10 attendances at an ED contributing to the Australian non-admitted

patient ED care database. The main outcome measure was difference in waiting time across triage categories.

Results.

There were more than 5.8 million ED attendances. Raw ED waiting times varied by a range of factors

including jurisdiction, triage category, geographic location and hospital peer group. All variables were significant in a
model designed to test the effect of jurisdiction on ED waiting times, including triage category, hospital peer group, patient
socioeconomic status and patient remoteness. When the interaction between triage category and jurisdiction entered the
model, it was found to have a significant effect on ED waiting times (P < 0.001) and triage was also significant (P <0.001).
Jurisdiction was no longer statistically significant (P =0.248 using all triage categories and 0.063 using only Australian
Triage Scale 2 and 3).

Conclusions. Although the Council of Australian Governments has adopted raw measures for its key ED
performance indicators, raw waiting time statistics are misleading. There are no consistent differences in ED waiting times
between states and territories after other factors are accounted for.

Whatis known about the topic? The length of time patients wait to be treated after presenting at an ED is routinely used to
measure ED performance. In national health agreements with the federal government, each state and territory in Australia is
expected to meet waiting time performance targets for the five ED triage categories. The raw data indicate differences in

performance between states and territories.
What does this paper add?

Measuring ED performance using raw data gives misleading results. There are no consistent

differences in ED waiting times between the states and territories after other factors are taken into account.
What are the implications for practitioners? Judgements regarding differences in performance across states and
territories for triage waiting times need to take into account the mix of patients and the mix of hospitals.

Received 20 May 2013, accepted 15 November 2013, published online 17 January 2014

Introduction

When patients present at an Australian emergency department
(ED), they are assigned a triage category to indicate how urgently
they should be seen. Scores on the Australian Triage Scale (ATS)
range from 1 (immediately life-threatening) to 5 (less urgent).'
Although designed as a measure of clinical urgency, the ATS
is now used in the reporting of ED performance. Under existing
national health agreements, the jurisdictions (six states and
two territories) are assessed and compared on several indicators
including the percentage of patients who are treated within
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national benchmark waiting times for each triage category. As
shown in Table 1, benchmarks have been set as the percentage of
patients seen within prescribed times for each category.

This paper reports on a study on the use of the triage scale to
investigate jurisdictional differences in ED waiting times.® The
context is the current health reform agenda. The key research
question is whether there are real differences in ED performance
between jurisdictions. Investigating the link between triage
scale and ED performance is of particular interest at present as
the ATS is included in the ED casemix classification that has
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Table 1.

J. Green et al.

Australasian College for Emergency Medicine triage performance standards’

ATS, Australian Triage Scale

ATS category Description of category

Maximum waiting time National benchmark

Immediately life-threatening
Imminently life-threatening
Potentially life-threatening
Potentially serious

Less urgent

[ O R

Immediate 100%
10 min 80%
30 min 75%
60 min 70%

120 min 70%

been adopted for use in the new national Activity Based Funding
model.”

Methods

Data on ED presentations at Australian public hospitals
between 1 July 2009 and 30 June 2010 were analysed. These
data were the national non-admitted patient ED care database,
which is compiled from data supplied by the jurisdictions to
the Australian Institute of Health and Welfare (AIHW). Only
the Australian Capital Territory (ACT) and the Northern
Territory report nationally on all ED attendances with all of the
states excluding some smaller EDs from the data collection.
The AIHW estimates that the percentage of ED attendances
reported ranges from 67% in South Australia to 100% in the two
territories.

Variables of interest in this database included triage category,
ED waiting time, ED departure status, date of birth and postcode
ofusual residence. This last variable was used to derive a measure
of socioeconomic status and a remoteness category for each
patient. Hospital peer group was added to the analysis database.
Waiting time was defined as the time elapsed between triage and
the commencement of assessment and treatment.

The data were inspected for missing values and other anom-
alies. All records with a waiting time of more than 8 h and any
attendances for which the triage category was missing were
removed from the dataset. It was assumed that a wait of more
than 8 h between being triaged and being seen was either a data
error or may have represented a patient who did not require
emergency care.

A descriptive analysis of the refined dataset was undertaken
to explore the relationship between demographic information
and variables such as jurisdiction, triage category and hospital
peer group and ED waiting times. As several of these variables
were expected to be correlated with each other, the descriptive
analysis also explored interactions between these variables.

The primary intent of the analysis was to test for and under-
stand any differences in ED waiting times between the jurisdic-
tions. Such differences could arise because of differences
between hospitals or differences between patients within hospi-
tals. To investigate any systematic variation in the data, the
analysis continued by fitting several multilevel models, with ED
waiting time as the response variable. Variables found to be
associated with ED waiting times in the exploratory analysis were
included in the models as explanatory variables, and systematic
model selection operations were performed. These models would
collectively adjust for all relevant variables and hence provide a
more practical comparison of the differences in waiting times
between jurisdictions.

Explanatory variables within the model were defined as
statistically significant ifthe P-value was less than 0.05. However,
it is important to emphasise that, with such a large sample size,
statistical significance in some tests is easily achieved. This means
that even very minor differences that would be considered
clinically non-significant would very likely be statistically sig-
nificant. For this reason, clinical and statistical significance were
considered together.

All analyses were conducted on the edited dataset, first using
the whole dataset, then for Triage Categories 2 and 3 separately
and for Triage Categories 2 and 3 together. These latter analyses
required further trimming of the data. Statistical outliers were
judged to be waiting times longer than 120 min and 180 min for
Triage Categories 2 and 3 respectively. Patients whose treatment
could be delayed beyond these outlier thresholds were
considered unlikely to have met the clinical criteria for classifi-
cation into the relevant triage category; Triage Category 2 is for
patients with imminently life-threatening conditions and Triage
Category 3 is for patients with potentially life-threatening
conditions.

The results were presented at a national stakeholder workshop
involving participants drawn from jurisdictions and health inter-
est groups, including academics and the Australasian College of
Emergency Medicine. Their feedback provided additional insight
for interpretation of the results.

Results

The initial trimming of the data removed 4165 records with
waiting times in excess of 8 h and a further 3328 records with
triage category missing, representing 0.072 and 0.057% respec-
tively of total attendances. This left more than 5.8 million ED
attendances, with each jurisdiction contributing more than
100 000 attendances to the dataset. The overall triage profile of
each jurisdiction is shown in Table 2. This table shows both the
number and percentage of attendances by triage category. It will
be seen that the percentage in each category (i.e. the triage
profile) varied considerably between some jurisdictions. These
differences in triage profile are further explored below.

A little over 40% of attendances represented in the data had
been allocated to Triage Categories 2 and 3. For the analyses that
examined data on patients from these two triage categories
separately, 1270 (0.24%) of Triage Category 2 and 43022
(2.25%) of Triage Category 3 records were identified as outliers
and removed.

As expected, ED waiting times varied by triage category, with
patients in Triage Category 1 waiting the shortest time and
patients in Triage Category 5 waiting the longest. These differ-
ences are illustrated by the waiting times for Triage Categories 2
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Table 2. Profile of emergency department attendances by triage and jurisdiction, 2009—-10
Triage Category ACT NSW NT Qld SA Tas. Vic. WA Australia
1 515 12150 786 9138 4316 818 9239 4958 41920
2 9869 165915 9231 113501 42956 10692 120818 65732 538714
3 33262 601033 36125 447011 133799 48519 428 800 184791 1913340
4 48108 893343 67773 459158 160575 64990 655732 296795 2646474
5 13928 311873 12906 75877 27016 14781 177565 40535 674481
Total 105 682 1984314 126 821 1104685 368 662 139800 1392154 592811 5814929
As a percentage of each jurisdiction
1 0.5% 0.6% 0.6% 0.8% 1.2% 0.6% 0.7% 0.8% 0.7%
2 9.3% 8.4% 7.3% 10.3% 11.7% 7.6% 8.7% 11.1% 9.3%
3 31.5% 30.3% 28.5% 40.5% 36.3% 34.7% 30.8% 31.2% 32.9%
4 45.5% 45.0% 53.4% 41.6% 43.6% 46.5% 47.1% 50.1% 45.5%
5 13.2% 15.7% 10.2% 6.9% 7.3% 10.6% 12.8% 6.8% 11.6%
Total 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
Table 3. Mean waiting times (min) by jurisdiction

Triage Category ACT NSW NT Qld SA Tas. Vic. WA

1 0.4 0.2 0.0 0.3 0.0 0.1 0.1 0.8

28 7.5 8.1 12.0 9.3 7.9 10.2 8.3 9.2

3h 38.6 28.4 414 36.2 31.3 41.6 27.3 375

4 84.3 47.4 70.6 62.3 57.5 59.7 53.0 57.6

5 74.5 424 38.6 55.0 53.2 47.8 52.3 419

All triage categories 65.7 38.5 56.4 47.6 43.0 52.0 41.7 45.6

ATriage 2 and Triage 3 mean waiting times calculated with outliers removed as described in the text.

and 3 shown in Table 3. Table 3 also illustrates that differences in
waiting times were also found between jurisdictions. With all
triage categories combined, waiting times varied from 38.5 min
in New South Wales (NSW) to 65.7 min in the ACT. Different
patterns emerged when Triage Categories 2 and 3 data were
examined separately, with the shortest waiting times being the
ACT (7.5 min) and Victoria (27.3 min) in Triage Categories 2 and
3 respectively.

The mean waiting time also varied by geographic location and
by hospital peer group (Fig. 1). Similar patterns were found when
Triage Categories 2 and 3 were investigated separately. No clear
effect of socioeconomic status or indigenous status on waiting
times was observed. There were small differences by age, with
slightly shorter waiting times for adults as age increased and for
children.

The proportions of ED attendances by hospital peer group
differed between the jurisdictions. For example, all ED atten-
dances in the ACT were in Peer Group A hospitals. In contrast,
only 50% of ED attendances in Western Australia were in Peer
Group A hospitals.

Although there were observed differences in the mean waiting
times between jurisdictions, there were also jurisdictional differ-
ences in other factors. Statistical models were fitted to the data to
help determine whether these differences in waiting times were
associated with other factors varying between the jurisdictions,
such as data from more Peer Group A hospitals, which also had
longer waiting times.

All variables were significant in the model designed to test the
effect of jurisdiction on ED waiting times. These variables

Waiting times (mins)

Peer group

Fig. 1. Mean waiting times by hospital peer group — all triage categories.
Al, principal referral; A2, specialist women’s and children’s; B1, large
major cities; B2, large regional and remote; C1, medium major cities and
regional group 1; C2, medium major cities and regional group 2; D1, small
regional acute; D2, small non-acute; D3, remote acute; G, unpeered and
other acute.

included triage category, hospital peer group, patient socioeco-
nomic status and patient remoteness. However, even after com-
pensating for all these other variables, there were still significant
differences between the states and territories. This was the case
when all triage categories were included in the model and when
the model used only Triage Categories 2 and 3.

The model was then expanded to take into account the
simultaneous effect of pairs of explanatory variables by including
interaction terms. When the interaction between triage category
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Table 4. Statistical significance results using the full statistical model
Variable All triage Triage Categories
categories 2 and 3
F statistic  P-value F statistic P-value
value value

State 1.29 0.248 1.91 0.063
Peer group 6.01  <0.001 6.65 <0.001
Triage 3589.82  <0.001 104.02  <0.001
Patient remoteness 4125  <0.001 29.85  <0.001
Socioeconomic status 109.74  <0.001 16.79  <0.001
Indigenous status 23.53  <0.001
State x triage category 550.45  <0.001 1405.97  <0.001
Triage category X peer group 29333 <0.001 663.34  <0.001

and jurisdiction entered the model, it was found to have a
significant effect on ED waiting times (P <0.001) and triage
category was also significant (P <0.001). Importantly, jurisdic-
tion was no longer statistically significant (P=0.248 using all
triage categories and 0.063 using only ATS 2 and 3) (Table 4).

Discussion

Several studies have found that comparisons of raw ED perfor-
mance measures can be misleading. For example, based on
hospital-level data reported on the MyHospitals website, perfor-
mance differences between hospitals have been found to be
related to patient urgency mix and hospital peer group.’

This study was designed to investigate jurisdictional differ-
ences in the length of time patients wait in an ED. Our key finding
is that there are no consistent differences in ED waiting times
between the jurisdictions after other factors (including the effect
of hospital peer group) are taken into account.

Waiting times differ according to hospital type (hospital ‘peer
groups’). Patients attending ‘Peer Group A’ hospitals wait sig-
nificantly longer than patients attending other hospitals. The
implication of this finding is that a jurisdiction may have a longer
average reported waiting time because more of its patients are
seen in Peer Group A hospitals, and these hospitals tend to have
poorer performance across all jurisdictions.

It was equally necessary to adjust for differences in geographic
location and recorded urgency of treatment. The difference in
triage profiles (Table 2) is an important finding. To clarify, as a
prerequisite to meeting national benchmarks, less than 40% of all
ED attendances in NSW and Victoria would need to be seen
within 30 min compared with over 50% in Queensland. In other
words, all other things being equal, it would be easier for NSW
and Victoria to achieve the national benchmark than Queensland.

Many studies have been conducted to measure the consistency
of triage using the ATS but it is difficult to compare results
because of differences in methods and use of the ATS over time.®
A recent review of the ATS concluded that ‘the ATS per se is
insufficient to ensure acceptable inter-rater reliability, particular-
ly during busy periods in the ED, given the over-emphasis of the
ATS on key outcomes’.” The inter-rater reliability of the ATS for
mental health patients in ED is particularly inadequate.”

The triage category assigned can, in part, depend on the person
doing the triage. For example, the results of a review of the
literature (involving eight studies) suggest that triage nurses who
have received triage education make better triage decisions
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whereas none of the studies found a significant relationship
between triage decision-making and experience, either the num-
ber of years working as an emergency nurse or years of triage
experience.’

Our study results rely on the accuracy of the times recorded as
these are used to calculate waiting time. An audit of triage
practices undertaken in NSW in 2008 identified some differences
in practices and protocols that would have an effect on the
recording of times and therefore the subsequent calculation of
waiting time.'” However, there is no reason to suspect any
systematic jurisdictional errors arising because of these
differences.

Several other factors influence waiting time statistics. For
example, there is good evidence that factors within the ED have an
effect on patient throughput. It is inevitable that queues will
develop when demand exceeds capacity, as occurs due to the
variability inherent in the demand for ED services.'' Although
there is no single, internationally accepted definition for ED
overcrowding,'” it is recognised as the cause of inefficiencies.
Overcrowding in the ED can arise because of the number, urgency
or complexity of patients arriving, because of factors within the
ED or because of the inability to ‘move patients on’ elsewhere,
usually due to an inability to admit patients to an inpatient bed. In
particular, a systematic review of the literature identified the
importance of output factors causing problems in EDs with the
authors concluding that ‘the body of literature demonstrates that
ED crowding is a local manifestation of a systemic disease’."?

High bed occupancy, rather than the number of beds per se,
appears to be the major driver of ‘access block’ problems in
hospitals.'? The influence ofhospital occupancy is well illustrated
by a study at the Queen Elizabeth Hospital in Adelaide where a
decrease in hospital occupancy during a period of industrial action
was linked with a reduction in the time patients in Triage
Categories 2—5 waited for treatment. '

Although any of these factors can influence ED waiting times,
none of them is likely to explain the systematic differences in
jurisdictional triage profiles. Nevertheless, when the results were
discussed at the national stakeholder workshop, jurisdictional
representatives and clinicians were not surprised to learn of these
significant jurisdictional differences in triage profile.

There was a widespread perception that triage is assessed
differently across (and sometimes within) jurisdictions. Impor-
tantly, differences in triage profiles were attributed to differences
in triage processes rather than jurisdictional differences in the
clinical profile of patients presenting for ED care.

Although there was not consensus about the reasons for these
differences, it was identified that there had been no nationally
consistent training in triage assignment since the ATS was
introduced two decades ago. This is despite the release of the
Emergency Triage Education Kit in 2009. The implication is that
triage staff in different locations had unintentionally drifted over
time from the definitions of each triage category. A further issue
is that, although triage was introduced for clinical purposes, it
is now being used in other ways. Specifically, triage profile
influences funding in some jurisdictions and ED performance is
measured by triage category. There are thus varying incentives
across the country to triage in different ways. This is consistent
with Bevan and Hood’s study in the UK that found that the use of
targets to measure performance results in gaming.16
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The implications of this are important. The ATS has several
uses. Although it is primarily used as a tool to ensure patients are
treated within an appropriate timeframe based on the urgency of
their condition, it is also used as a funding mechanism, and as an
indicator of performance.'”'® Each of these secondary uses
creates their own incentives.

Conclusion

Raw waiting time statistics can be misleading. Although one
jurisdiction may appear to be the best performer when measured
by raw waiting times, this is not the case when differences in the
mix of patients and the mix of hospitals are taken into account.

In the context of the current health-reform agenda, further
research is required to better understand the reasons for differ-
ences in triage practices. Subsequent to that, a national strategy is
required to improve the consistency of triage assignment across
the country. Until this occurs, we urge caution in interpreting raw
triage waiting times as measures of performance and in using
triage category as a basis for funding.
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