
Research
M

JA
 2

18
 (3

) ▪
 2

0 
Fe

br
ua

ry
 2

02
3

120

Emergency department presentations during the 
COVID- 19 pandemic in Queensland (to June 2021): 
interrupted time series analysis
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By mid- November 2022, 6.6 million people had died from 
coronavirus disease 2019 (COVID- 19) and more than  
600 million had been infected with its pathogen.1 Early 

in the pandemic, the spread of the disease varied by region; 
by1 July 2020, fewer than 20 cases per million population 
per week were reported in Australia but more than 400 
per million in the Americas, 300 per million in Europe, 
and nearly 200 per million per week in the Middle East.2 
Where the prevalence of COVID- 19 was high, multisite and 
population- based reports described reduced emergency 
department (ED) activity of varying degrees.3- 7 In the United 
States, three multisite studies that compared ED activity in 
2020 with activity during the corresponding period of 2019 
found reductions in all- cause ED presentation numbers of 
26% to 64%.3- 5 Studies that compared weekly presentation 
numbers immediately before and after the declaration of the 
pandemic found declines ranging from 16% to 66%.6- 7 The 
characteristics of ED presentations had also changed; there 
were fewer presentations by children,3 with non- emergency 
conditions,8 or with life- threatening conditions such as acute 
myocardial infarction and stroke,9 and more by people with 
infectious respiratory conditions.3- 4

The few publications that describe the impact of COVID- 19 on 
ED activity in Australia10- 12 have typically assessed only short 
periods and did not take underlying seasonality and progressive 
trends into account. As the number of COVID- 19 cases in 
Australia during 2020– 21 was lower than in many countries, 
local data are needed to assess the impact of COVID- 19 and 
related public health measures on ED activity. We therefore 
examined ED presentation numbers in Queensland during the 
COVID- 19 pandemic to mid- 2021.

Methods

We undertook a retrospective analysis of presentations to 
public hospital EDs in Queensland (2020 population: about  
5.2 million people across 1.85 million square kilometres) 
during 1 January 2018 –  30 June 2021. Following the declaration 
of the COVID- 19 pandemic by the World Health Organization 
on 11 March 2020, an array of public health measures were 
introduced at various times in Queensland, including closure 
of schools and non- essential businesses, quarantine for 
returning overseas travellers, and restrictions on movement in 
public spaces.

Data collection and cleaning

We analysed routinely collected administrative health data 
from 105 EDs that report to the Emergency Data Collection, a 
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Abstract
Objectives: To assess emergency department (ED) presentation 
numbers in Queensland during the coronavirus disease 2019 
(COVID- 19) pandemic to mid- 2021, a period of relatively low COVID- 19 
case numbers.
Design: Interrupted time series analysis.
Setting: All 105 Queensland public hospital EDs.
Main outcome measures: Numbers of ED presentations during 
the COVID- 19 lockdown period (11 March 2020 –  30 June 2020) and 
the period of easing restrictions (1 July 2020 –  30 June 2021),  
compared with pre- pandemic period (1 January 2018 –  10 March 
2020), overall (daily numbers) and by Australasian Triage Scale 
(ATS; daily numbers) and selected diagnostic categories (cardiac, 
respiratory, mental health, injury- related conditions) and conditions 
(stroke, sepsis) (weekly numbers).
Results: During the lockdown period, the mean number of ED 
presentations was 19.4% lower (95% confidence interval, – 20.9% to  
– 17.9%) than during the pre- pandemic period (predicted mean 
number: 5935; actual number: 4786 presentations). The magnitudes 
of the decline and the time to return to predicted levels varied by ATS 
category and diagnostic group; changes in presentation numbers were  
least marked for ATS 1 and 2 (most urgent) presentations, and for 
presentations with cardiac conditions or stroke. Numbers remained 
below predicted levels during the 12- month post- lockdown period 
for ATS 5 (least urgent) presentations and presentations with mental 
health problems, respiratory conditions, or sepsis.
Conclusions: The COVID- 19 pandemic and related public restrictions 
were associated with profound changes in health care use. Pandemic 
plans should include advice about continuing to seek care for serious 
health conditions and health emergencies, and support alternative 
sources of care for less urgent health care needs.

The known: Emergency department (ED) presentation numbers 
declined in many countries during the COVID- 19 pandemic. Data on 
ED activity in Australia, however, are limited.
The new: The number of presentations to Queensland public 
hospital EDs was 19.4% lower during the 4- month COVID- 19 
lockdown than predicted by pre- pandemic attendance patterns. 
The magnitude and duration of declines were greater for less 
urgent presentations (by triage category) and for presentations 
with mental health problems, respiratory conditions, or sepsis.
The implications: Pandemic- related restrictions should be 
accompanied by advice about appropriate locations for seeking 
medical care, by condition severity and type. Primary care providers 
should be supported to increase care for people who do not need 
hospital- based care.
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centrally managed state- based repository.13 We requested dates 
and times of ED presentation, triage, and service completion, 
mode of arrival, Australasian Triage Scale (ATS) category, 
age, sex, Indigenous status, usual residence postcode, facility, 
payer type, discharge disposition, and ED primary diagnosis 
code (International Statistical Classification of Diseases, tenth 
revision, Australian modification; ICD- 10- AM). We excluded 
data for people who had attended the ED for COVID- 19 testing 
only (Supporting Information, part 1).

Categorisation: clinical urgency and diagnostic groups

We report total ED presentation numbers (daily), as well 
as presentations by triage category (daily) and diagnostic 
category (weekly, commencing 1– 7 January 2018). The ATS 
is used by ED triage nurses to prioritise patients by urgency, 
with recommended maximum waiting times for clinical 
assessment and treatment ranging from ATS 1 (most urgent, to 
be seen immediately) to ATS 5 (least urgent, to be seen within 
120 minutes).14 Reasons for ED presentation were defined by 
ICD- 10- AM code, either combined under major diagnostic 
categories (defined by the Independent Health and Aged Care 
Pricing Authority) as cardiac conditions, respiratory conditions, 
mental health problems, or injury- related conditions,15 or ICD- 
10- AM codes alone (stroke and sepsis) (Supporting Information, 
table 1). The selected conditions are frequent reasons for ED 
presentations under normal circumstances.

Study period definitions

We defined three key periods for analysis: the pre- pandemic 
period (1 January 2018 –  10 March 2020), the Queensland 
lockdown period (ie, the period during which restrictions 

were most stringent:16 11 March 2020 –  30 June 2020),  
and the subsequent period of easing restrictions (1 July 2020 
–  30 June 2021). The date for the start of a sustained reduction 
in presentation number was defined as the first day on which 
the number was lower than the 95% confidence interval for the 
predicted number (based on the pre- pandemic period); the date 
of normalisation was defined as the first of ten consecutive days 
(presentations by ATS category) or the first day of three weeks 
(presentations by diagnostic category or condition) in which 
the number of presentations had returned to within 10% of the 
predicted number.

Data analysis

For our time series analysis of daily presentations for 1 January 2018 
–  10 March 2020 we used the open- source software code, Prophet, 
in R 3.6.0 (R Foundation for Statistical Computing).17 Time series 
analysis provides a forecast of expected presentation numbers on 
the basis of prior trends, including seasonality. Prophet applies 
a generalised additive, piecewise linear regression model and 
automatically estimates trend, daily, weekly, annual, and holiday 
effects; seasonality is fitted as a Fourier series.18 We calculated 
predicted daily presentation numbers (with 95% confidence 
limits) for the lockdown period. Prophet has been compared with 
traditional autoregressive integrated moving average (ARIMA) 
modelling, but provides more accurate predictions for datasets 
with marked seasonality and holiday effects.19

The mean difference between predicted and actual presentation 
numbers during the lockdown period was calculated as a 
proportion (with 95% confidence interval [CI]), both for all ED 
presentations and by ATS category and diagnostic category or 
condition.

1 Actual and predicted numbers of emergency department presentations, numbers of newly reported COVID- 19 cases, and restrictions 
imposed to limit the spread of COVID- 19, Queensland, 2020

CI = confidence interval; COVID- 19 = coronavirus disease 2019.
The chronology of public health interventions is summarised by 7- day period in the Supporting Information, table 2 and figure 1. The events indicated on this diagram are: 1 (11 March): World Health 
Organization declares pandemic; 2 (20 March): Australian borders close; 3 (26 March): Queensland state borders close; 4 (30 March): schools start online learning; 5 (2 April): movements restricted 
to essential reasons; 6 (9 April): non- essential businesses must close; 7 (25 May): return to school for all ages; 8 (3 July): gatherings of up to one hundred people allowed; 9 (10 July): Queensland 
borders open to most jurisdictions; 10 (16 October): further easing for gatherings and weddings, dancing allowed; 11 (14 December): full capacity crowds allowed at stadiums and indoor venues. ◆
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Ethics approval

The Gold Coast Health (LNR/ 2020/ QGC/65436) and Griffith 
University (2020/567) human rese arch ethics committees 
approved our study. Our analysis of health data complied with 
Public Health Act 2005 (Qld) requirements.

Results

The number of ED presentations declined markedly within 
two weeks of the WHO pandemic declaration (11 March 2020) 
(Box  1). The mean difference between actual and predicted 
daily presentation numbers during the lockdown period was 
– 19.4% (95% CI, – 17.9% to – 20.9%); (predicted mean number: 
5935; actual mean number: 4786 presentations). The lowest 
number of presentations was on 8 April (3963 presentations), 
but the maximum divergence between actual and predicted 
case numbers was on 5 April, when the number of presentations 
was 33.6% lower than predicted (95% CI, – 31.1% to – 36.2%). At 
the start of the easing of restrictions (1 July 2020), the weekly 
presentation number was 13.1% lower than predicted (95% CI, 
– 16.8% to – 9.2%).

Presentations by triage category

During the lockdown period, presentation numbers were lower 
than predicted in all triage categories; mean declines ranged 
from 7.8% (95% CI, – 9.7% to – 6.0%) for ATS 2 to 23.4% (95% CI, 
– 24.9% to – 21.9%) for ATS 4 presentations. The decline in ATS 2 
presentations was brief; the number normalised during the 
restrictions period, and exceeded the predicted number during 
2021. The numbers of ATS 1, 3, and 4 presentations gradually 
returned to predicted levels over two (ATS 1) to six months 
(ATS 4). The number of ATS 5 presentations remained lower 
than predicted until the end of the study period, twelve months 
beyond the lockdown period (Box 2, Box 3).

Presentations by diagnosis category

During the lockdown period, the numbers of presentations with 
respiratory conditions (mean change, – 29.5%; 95% CI, – 39.5% to 
– 19.5%), sepsis (– 28%; 95% CI, – 33% to – 24%), mental health problems 
(– 27.3%; 95% CI, – 32.2% to – 22.4%), injury- related conditions (– 15.9%; 
95% CI, – 21.2% to – 10.6%), and cardiac conditions (– 10.1%; 95% 
CI, – 14.9% to – 5.2%) were each lower than predicted, but not the 
number of presentations with stroke (– 2.9%; 95% CI, – 9.3% to +3.5%). 
The declines in cardiac and injury- related presentations were brief, 
and normalised during the lockdown period; the number of injury- 
related presentations exceeded the predicted number during the 
twelve months after the lockdown. The numbers of presentations 
with sepsis or mental health problems continued to be lower than 
predicted during the twelve months after the lockdown period 
(Box 3, Box 4).

Discussion

During the four months of stringent public health measures in 
Queensland from 11 March to 30 June 2020, the daily number of 
ED presentations was almost 20% lower than predicted by pre- 
pandemic data. The decline was greatest 25 days after declaration 
of the pandemic, and numbers returned to expected levels over 
the course of two to six months. The pattern of changes varied by 
triage category and diagnostic group. Changes in presentation 
numbers were least marked for ATS 1 and 2 presentations, and for 
those with cardiac conditions or stroke as the diagnostic category. 

On the other hand, the declines in numbers of presentations with 
respiratory conditions, sepsis, or mental health conditions were 
the most marked, and persisted for nine months (respiratory) or 
at least twelve months (sepsis, mental health) after restrictions 

2 Daily number of emergency department presentations, 
Queensland, 1 January 2018 –  30 June 2021: overall and by 
Australasian Triage Scale category
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eased. Declines in the number of ATS 5 presentations also 
persisted for at least twelve months. Interestingly, the numbers 
of ATS 2 and injury- related presentations exceeded the predicted 
level during the period of easing restrictions.

The overall decline of 19.4% in ED presentations was smaller than 
reported by population- based studies in Hong Kong (27%),20 
the United States (42%),3 Canada (50%),21 and Italy (66%),7 but 
similar reductions have been reported in other Australian states 
(14– 25%).10,11 The findings of smaller multisite studies, which 
also reported lower presentation numbers, are summarised in 
the Supporting Information, table 3. Overseas reports of dates 
for the nadir in ED presentations with respect to the start of the 
pandemic were similar to ours, although it was about one week 
earlier in Germany21 and a week later in the United States3 and 
Canada.22

Our study examined a period of relatively low local COVID- 19 
prevalence. The similarities between our findings regarding 
ED presentation number decline and time from pandemic onset 
to ED presentation nadir and those of studies in areas with 
higher community infection and COVID- 19- related hospital 
admission rates suggest that factors other than pandemic- 
related infections and illness may influence ED presentation 
numbers. These may include fear of exposure to COVID- 19 
in the ED, postponing presentation for reasons deemed less 
urgent, the desire to avoid burdening the acute care health 
system, and reduced numbers of public gatherings, sports 
events, and motor vehicle journeys.23,24

We found that presentation numbers in the most urgent 
categories (ATS 1, 2) and with urgent conditions (cardiac 
disorders, stroke) were least affected by the lockdown and most 
rapidly returned to normal levels. This suggests that people 

who required urgent care were less dissuaded by restrictions 
and messages encouraging people to stay at home than people 
with less urgent conditions. Nevertheless, reduced numbers 
of attendances with urgent conditions have been reported 
elsewhere, prompting advice that people with serious medical 
conditions should continue to seek care as needed.25

The number of presentations with mental health problems, 
respiratory conditions, or sepsis, and those categorised as least 
urgent (ATS 5) remained lower than expected for more than 
twelve months after the lockdown period. Our findings suggest 
that social distancing, improved hand hygiene, and public 
health restrictions reduced the number of infectious disease ED 
presentations. Pandemic- related factors and restrictions may 
have led people with mental health problems, on the other hand, 
to seek help elsewhere, or to not seek help at all, and this requires 
further investigation. The persistent drop in ATS 5 presentations 
may reflect a change in health- seeking behaviour, including 
a shift to outpatient care,26 but changes in illness perception 
and the use of primary care during this period also need to be 
investigated.

The increase in the number of ATS 2 presentation beyond the 
expected level after the lockdown period may indicate that people 
with chronic conditions delayed care during the restrictions, as 
a result of which they subsequently experienced more severe 
illness. The increase in injury- related ED presentations during 
2021 might reflect reduced accessibility of general practitioners, 
but these possibilities require further exploration.

Our findings prompt us to recommend that pandemic- related 
restrictions be accompanied by advice about appropriate 
locations for seeking medical care. People with the most 
urgent conditions should be encouraged to continue attending 

3 Changes in emergency department presentations in Queensland with respect to numbers predicted by pre- pandemic data during 
the Queensland COVID- 19 lockdown (11 March –  30 June 2020): all ED presentations (daily) and by diagnostic category/condition 
(weekly) and triage category (daily)

Presentation type
Pre- pandemic 

mean number (SD)

Maximum decline 
(proportion of predicted 

number) Mean change (95% CI)*

Sustained 
reduction start date 
(consecutive days)† Normalisation date‡

All presentations (daily) 5502 (390) 2019 (33.6%) (5 Apr) – 19.4% – 20.9% to – 17.9%) 17 Mar (135 days) 14 Sept 2020

Diagnostic categories/
conditions (weekly)

Cardiac conditions 3312 (163) 861 (25.8%) (6– 12 Apr) – 10.1% (– 14.9% to – 5.2%) 9 Mar (8 weeks) 11– 17 May 2020§

Respiratory conditions 2202 (308) 1142 (47.9%) (4– 10 May) – 29.5% (– 39.5% to – 19.5%) 30 Mar (38 weeks) 15– 21 Mar 2021

Mental health problems 1165 (230) 1245 (56.0%) (14– 20 June) – 27.3% (– 32.2% to – 22.4%) 16 Mar (66 weeks)¶ None**

Injury- related conditions 9738 (379) 3131 (32.4%) (30 Mar –  5 Apr) – 15.9% (– 21.2% to – 10.6%) 16 Mar (12 weeks) 1– 6 June 2020

Sepsis 135 (29) 96 (48%) (17– 23 Aug) – 28% (– 33% to – 24%) 6 Apr (26 weeks) None**

Stroke 148 (14) 32 (22%) (30 Mar –  5 Apr) – 2.9% (– 9.3% to +3.5%) None Not applicable

Australasian Triage Scale 
(ATS) category (daily)

ATS 1 46 (8) 26 (50%) (27 Mar) – 13% (– 16% to – 10%) 29 Mar (4 days) 5 July 2020

ATS 2 792 (69) 258 (31.3%) (10 Apr) – 7.8% (– 9.7% to – 6.0%) 24 Mar (42 days) 11 May 2020§

ATS 3 2268 (156) 878 (30.8%) (10 Apr) – 17.7% (– 19.1% to – 16.2%) 17 Mar (90 days, 81 
days)

11 Aug 2020

ATS 4 1851 (179) 834 (39.5%) (31 Mar) – 23.4% (– 24.9% to – 21.9%) 15 Mar (150 days) 15 Sept 2020

ATS 5 546 (79) 321 (43.2%) (10 May) – 17.8% (– 20.4% to – 15.2%) 24 Mar (64 days) None

CI = confidence interval; COVID- 19 = coronavirus disease 2019; SD = standard deviation. * For 11 March –  June 30 2020 (during the restrictions period). † Number of presentations below 95% 
confidence interval for predicted number. ‡ First day after sustained decrease followed by ten consecutive days or three consecutive weeks in which the number of presentations was within 
10% of predicted number. § That is, during the restrictions period. ¶ Truncated at 30 June 2021. ** That is, normalisation did not occur by 30 June 2021. ◆
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EDs, while those with less serious problems require clarity 
about appropriate care pathways. Second, a decline in ED 
presentations during a future outbreak or pandemic should be 
anticipated, and support provided to primary care providers 
so that they can offer more services for people who do not 
need hospital- based care. Finally, our findings could be useful 
for modelling changes in health- seeking behaviour in other 
epidemics, for refining health access modalities (eg, telehealth), 
and establishing services for providing more tailored care for 
people with special needs (eg, mental health problems) and 
non- urgent medical needs.27- 29

Limitations

First, generalising our findings, which refer to public hospital 
EDs in Queensland, to private facilities or other states should 
be undertaken with caution. Second, our findings are based on 
data from the first COVID- 19 wave, when the predominant viral 
strains were the original circulating severe acute respiratory 
syndrome coronavirus 2 and its Alpha and Delta variants, and 
prior to the widespread availability of vaccination. The impacts 
of subsequent strains, epidemic waves, and vaccination on ED 
presentations warrant further research. Third, some aspects 
of our modelling methods could not be adjusted; for example, 
we could not introduce a trend coefficient to compare with 
the trend coefficient of the observed counts, which could 
have simplified determining the onset of normalisation. 
Finally, we could not account in our retrospective analysis 
for confounding factors (eg, triage practices, broader hospital 
measures) that may have changed as an indirect effect of the 
lower presentation volumes and patient behaviour. Future 
studies could apply more sophisticated statistical modelling 
to data collected from regions that share key features with 
Queensland.

Conclusions

We found that the reduction in ED presentation numbers during 
the 4- month 2020 COVID- 19 lockdown period in Queensland 
varied by urgency and diagnostic category of presentations. This 
variation suggests that several factors were involved, including 
reduced incidence of infectious disease (fewer presentations with 
respiratory conditions or sepsis) and changes in health- seeking 
behaviour (fewer mental health- related and ATS 5 presentations). 
The number of stroke presentations was consistent before, 
during, and after the lockdown, but ATS 2 presentations 
increased beyond pre- pandemic levels after restrictions were 
lifted. Pandemic planning should ensure early advice to continue 
seeking care for health emergencies while increasing support 
and information about alternative sources of care for less serious 
conditions.
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