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Abstract

Objective: To compare presentation
numbers, class of exposure, poison
severity score (PSS) and drugs
ingested by patients in a tertiary tox-
icology service during the first wave
of the COVID-19 pandemic to the
corresponding time periods in 2018
and 2019.
Methods: A retrospective cohort
observational study of patients admit-
ted or consulted to the Western Syd-
ney Toxicology Service (WSTS) from
ED during February to May in 2018–
2020. Patient age, sex, triage cate-
gory, time and date of arrival, mode
of arrival, type of poisoning, dis-
charge location, length of stay and
PSS were collected from WSTS data-
base and electronic medical records.
The total number of ED presenta-
tions, hospital admissions and toxicol-
ogy admissions were gathered from
hospital-based data services.
Results: There was an overall
increase in toxicology presentations
in February to May 2020 (n = 441)
compared to 2019 (n = 333) and
2018 (n = 255). The daily rate of
presentations increased in March to
May 2020 with an overall rate ratio

of 1.42, 95% confidence interval
1.23–1.63, P < 0.001. There was an
increase in presentations across all
drug types. From March to April
2020, there was significantly higher
number of daily presentations for
recreational drugs use compared
to 2018.
Conclusion: There was a relative
increase in toxicology presentations
during the COVID-19 pandemic
compared to an overall decrease in
presentations to ED. Recreational
drug use increased significantly dur-
ing the pandemic compared to 2018.
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Introduction
The COVID-19 pandemic has had a
dramatic impact on healthcare
utilisation globally. In the weeks fol-
lowing the first COVID-19 case
detection in Australia on 25 January
2020, a number of public health
restrictions were introduced in New
South Wales (NSW) including
restrictions on international and
interstate travel. These restrictions

correlated with an overall decrease
in ED presentations in NSW, with
some centres reporting up to a 25%
reduction compared to the equiva-
lent period in 2019.1 Similar reduced
healthcare utilisation trends were
also observed in other states in
Australia and internationally. The
Centre for Disease Control and Pre-
vention (CDC) reported a 42%
reduction in presentations to ED in
the USA from 21 March 2020 to
25 April 2020.2 A study from
New Zealand demonstrated signifi-
cant reductions in presentations
across three different hospitals in the
one health district during their lock-
downs. Notably, the reduction was
greater as the lockdown level was
increased and significant decreases in
lower acuity presentations combined
with a small decrease in high-acuity
presentations.3
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Key findings
• In this Western Sydney

cohort, there was a relative
increase in toxicology presen-
tations during the COVID-19
pandemic compared to an
overall decrease in presenta-
tions to ED.

• There was a lower toxicology
admission rate compared to
overall hospital admission
rate in 2020.

• Recreational drug use
increased significantly during
the pandemic compared
to 2018.
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At the same time, the nature of ED
presentations changed. The proportion
of presentations related to trauma,
myocardial infarction and stroke to
Australian hospitals was lower for sev-
eral months following the introduction
of lockdown measures; there were
similar findings in the UK, Italy, Hong
Kong and the USA.4–9 Data regarding
presentations related to illicit drug use
and mental health have been inconsis-
tent within different states in
Australia.1,10,11 Internationally, trends
have been towards reduced mental
health presentations to ED and a
reduced suicide rate.12–14 The propor-
tion of illicit drug-related presentations
has also been reported to be higher
following the onset of the pandemic.15

A survey conducted by the CDC
showed 13.3% of participants started
or increased substance use to cope
with emotions or stress secondary to
COVID-19.16

To date, there are no data examin-
ing whether the nature or severity of
presentations to a toxicology service
changed during the COVID-19 pan-
demic period in Australia. In this ret-
rospective cohort observational
study, we aim to investigate the
potential impact that the COVID-19
pandemic has had on the epidemiol-
ogy of toxicology-related presenta-
tions to the EDs in Western Sydney.

Methods
Study objective

The aim of the study was to compare
presentation numbers, class of expo-
sure, poison severity score (PSS) and
drugs ingested by patients in a tertiary
toxicology service during the first
wave of the COVID-19 pandemic
(1 February 2020 to 31 May 2020 –

121 days) to the corresponding time
periods in 2018 and 2019.

Study design and setting

The study was a retrospective cohort
observational study of patients admit-
ted by or consulted to the Western
Sydney Toxicology Service (WSTS)
from the ED during the study period
of February–May in 2018–2020. The
Western Sydney health district incor-
porates four acute hospitals serving a

population of approximately 1.2 mil-
lion people with a combined annual
numbered census in 2019–2020 of
181 060 patients. Ethics approval was
obtained from Western Sydney Local
Health District Human Research
Ethics Committee.

Inclusion and exclusion criteria

All patients admitted or consulted
within the WSTS during the study
periods were included in the analysis.
Patients were excluded if they had
been admitted under a different spe-
cialty and referred for an in-hospital
clinical toxicology consultation
unrelated to their ED presentation.

Data collection

All patient encounter details from
referrals and admissions to the
WSTS are recorded on the Western
Sydney Toxicology Database. For
the present study, we retrieved data
from the database and also elec-
tronic medical records (eMR, Cerner
Millennium®, Kansas City, MO,
USA) to calculate proportions and
overall trends comparison. Informa-
tion reviewed for the study included
patient demographics consisting of
age, sex, triage category, time and
date of arrival, mode of arrival, type
of poisoning, discharge location,
length of stay and PSS. The total
number of ED presentations, hospi-
tal admissions and toxicology admis-
sions were gathered from hospital-
based data services.

Data analysis

Data analysis was conducted using
MedCalc® Statistical Software version
19.6 (MedCalc Software Ltd, Ostend,
Belgium) and IBM SPSS Statistics
version 26 (SPSS, Chicago, IL, USA).
We report frequencies and percent-
ages for categorical variables and
mean � standard deviation (SD) for
continuous variables. χ2 or exact per-
mutation tests were used to test for
association between categorical vari-
ables. Analysis of variance or
Kruskal–Wallis tests were used to test
for differences in the distribution of
continuous variables or ordered cate-
gorical variables by year of

presentation. A two-sided significance
level of 5% was used throughout with
no adjustment for multiple
comparisons.
The mean number of referrals per

day (total, deliberate self-poisoning
[DSP] and recreational) and associated
SD were calculated by calendar month
and year status (2018, 2019, 2020).
The 7-day centred moving average of
the daily number of referrals was plot-
ted for the period February–May by
COVID year status. Because of an
administrative error, daily referral
numbers were missing for 10 days in
May 2018. The moving averages and
comparisons involving May 2018
were omitted because of missing data.
Poisson models with a log link func-
tion and robust covariance estimate
were used to assess the joint effects of
the four-level factor of month
(February–May) and year on the daily
number of referrals. The monthly esti-
mated rate ratios for 2020 versus
2018 and for 2020 versus 2019 and
associated 95% confidence intervals
(CIs) were used to quantify the
changes from pre- to post-COVID
periods. Plots of the autocorrelation
and partial autocorrelation functions
of the deviance residuals from the
fitted log linear models were used to
check for the presence of autocorrela-
tion over time. No such serial associa-
tion was evident.

Results
Overall presentation numbers
and demographics

The mean age of patients presenting to
the toxicology service were 35.8 years
(SD = 17.6) in 2018, 35.7 years
(SD = 16.8) in 2019 and 34.8 years
(SD = 17.0) in 2020. There was
no significant difference in age
(P = 0.605) or sex (P = 0.761) of
patients from 2018 to 2020. There
was no significant difference in triage
category (P = 0.975) or PSS of
patients (P = 0.086) from 2018 to
2020. More patients were discharged
home in 2020 (72.6%) compared to
2018 (63.9%) and 2019 (61.9%),
P < 0.001. The proportion of patients
presenting with DSP decreased over
the study period while those using
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TABLE 1. Summary of patient characteristics by year

Variable

2018 (n = 255) 2019 (n = 333) 2020 (n = 441)

χ2 P-valuen % n % n %

Sex

Male 129 50.6 164 49.2 229 51.9 0.761

Female 126 49.4 169 50.8 212 48.1

Triage category

1 43 16.9 63 18.9 77 17.5 0.972*

2 175 68.6 216 64.9 298 67.6

3 25 9.8 51 15.3 56 12.7

4 11 4.3 2 0.6 8 1.8

5 1 0.4 1 0.3 2 0.5

Type of exposure

Deliberate self-poisoning 146 57.5 163 48.9 206 46.8 <0.001

Recreational 49 19.3 107 32.1 156 35.5

Accidental 20 7.9 24 7.2 43 9.8

Therapeutic misadventure 15 5.9 19 5.7 9 2.0

Envenomation 10 3.9 6 1.8 13 3.0

Chronic 6 2.4 7 2.1 1 0.2

Iatrogenic 4 1.6 5 1.5 8 1.8

Plant and mushroom 3 1.2 2 0.6 4 0.9

Homicidal 1 0.4 0 0.0 0 0.0

Type of ingestion

Single drug 155 61.5 180 54.1 250 56.8 0.129

Polypharmacy 87 34.5 147 44.1 177 40.2

Envenomation 10 4.0 6 1.8 13 3.0

Poison severity score

0 30 11.8 50 15.0 21 4.8 0.080*

1 133 52.2 159 47.7 248 56.2

2 61 23.9 87 26.1 119 27.0

3 30 11.8 35 10.5 53 12.0

4 1 0.4 2 0.6 0 0.0

Outcome

Discharged home 163 63.9 206 61.9 320 72.6 <0.001

Transferred to psych 71 27.8 58 17.4 77 17.5

Consult 8 3.1 57 17.1 29 6.6

Transferred to Medical team 8 3.1 8 2.4 12 2.7

Transferred to D&A 4 1.6 0 0.0 1 0.2

Transferred out to other hospital 0 0.0 3 0.9 2 0.5

Died 1 0.4 1 0.3 0 0.0

*Kruskal–Wallis non-parametric analysis of variance.
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recreational drugs increased, P < 0.001
(Table 1).
The overall combined figures for all

four ED presentations over financial
years 2017–2020 demonstrated an ini-
tial annual 11.8% increase from 2017–
2018 to 2018–2019 (179 162 vs
200 324 patients) which then decreased
by 9.6% over 2018–2019 to 2019–
2020 (200 324 vs 181 060 patients).
From February to May 2020, there

were 58 437 ED presentations, of
which 441 (0.75%) were related to
clinical toxicology. This was an

increase compared to 2019 (67 498,
n = 333 [0.49%]) and 2018 (63 534,
n = 255 [0.40%]). There was a reduc-
tion in overall presentation and
admission rates from ED for all speci-
alities. Although the toxicology admis-
sion rate matched the overall hospital
admission rate for 2018 (35%) and
2019 (33%), there was a much lower
toxicology admission rate (24%) com-
pared to overall hospital admission
rate (30%) in 2020 (Table 2).
The daily rate of presentations in

February was comparable in 2020

versus 2018 (rate ratio 1.26, 95%
CI 0.95–1.69, P = 0.109) and
2020 versus 2019 periods (rate
ratio 1.00, 95% CI 0.73–1.36,
P = 1). The first COVID death in
Australia occurred on 1 March
2020. From this date onwards,
Figure 1 shows a clear separation
through March–May between the
7-day moving averages of the daily
number of presentations in 2020
compared to 2018 and 2019. This
is reflected in the elevated rate
ratios for 2020 versus 2018 and
2019 seen in each of these
3 months. The effect of pre-COVID
(2018–2019)–post-COVID (2020)
year status on the daily number of
referrals was homogeneous across
the months March–May (interac-
tion P = 0.450), and the overall
rate ratio adjusted for month dur-
ing this 3-month period was 1.42,
95% CI 1.23–1.63, P < 0.001.

Types of exposure and ingestion

The daily rate of presentations for
DSP was comparable between 2020
and 2019 with no significant differ-
ences in mean rate ratio from
February to May. There was a signif-
icant increase in presentations in
April 2020 compared to 2018 (rate
ratio 1.51, 95% CI 1.10–2.07,
P = 0.011) (Table 3). The overall
rate ratio adjusted for month from
March to May of pre-COVID
(2018–2019) versus post-COVID
(2020) was 1.22, 95% CI 1.01–
1.48, P = 0.04.

TABLE 2. Total ED and toxicology presentations and admissions

February–May 2018 February–May 2019 February–May 2020

ED presentations 63 534 67 498 58 437

Hospital admissions from ED 22 471 22 122 17 695

Hospital admission rate (all specialities) 35% 33% 30%

Toxicology presentations 255 333 441

Toxicology admissions from ED 88 109 108

Toxicology admission rate 35% 33% 24%

Toxicology presentations as a proportion of ED
presentations

0.4% 0.49% 0.75%

Toxicology admission rate from all admissions 0.39% 0.49% 0.61%

1 February

11 February

21 February

2 March

12 March

22 March

1 April

11 April

21 April

11 May

1 May
21 May

31 May

Figure 1. Daily presentation rate 7-daymoving average for 2018, 2019, 2020.May 2018
is excluded in this figure. Vertical dotted lines drawn at: 1st March – 1st COVID death in
Australia; 12th March – Prime Minister announces first stimulus package; 21st March –

non-essential services andmany schools close; 15th April – JobKeeper Payment passed.
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The daily presentation rate of rec-
reational drug use was comparable
between 2020 and 2019 with no sig-
nificant differences in mean rate ratio
from February to May. There was a
significant increase in presentations
between March 2020 (rate ratio
2.53, 95% CI 1.53–4.20, P < 0.001)
and April 2020 (rate ratio 3.02,
95% CI 1.57–5.78, P < 0.001) com-
pared to 2018 (Table 3). The overall
rate ratio adjusted for March to
May of pre-COVID (2018–2019)
versus post-COVID (2020) was
2.01, 95% CI 1.53–2.64, P < 0.001.
There was no significant difference

in type of ingestion (P = 0.094).

Specific drugs ingested

There was an overall increase in num-
ber of presentations across all major
drug classes. There was a significant
increase in proportion of presentations
for opiates use in 2020 (18.8%) and
2019 (18.0%) compared to 2018
(10.2%) (P = 0.008). There was a sig-
nificant difference in proportion of
stimulant use presentations with an
increase from 2018 (10.2%) to 2019
(18.6%) and subsequent decrease in
2020 (15.2%) (P = 0.018). There was
no significant difference in proportion
of presentations for antidepressants,
paracetamol, benzodiazepines, anti-
psychotics and ethanol (Table 4).

Discussion
This study demonstrated an overall
increase in number of toxicology-
related presentations during the first
wave of the COVID-19 pandemic
from March to May 2020 compared
to the same time periods in 2018
and 2019. This was in contrast to
the decrease in overall presentations
to ED seen across all specialties. Our
results are most consistent with a
US-based study examining surveil-
lance data showing an increase in
overdoses despite a decrease in total
ED visit counts.17 However, other
Australian and overseas studies have
shown an overall decline in drug-
related emergency presentations and
reduction in illicit drug consump-
tion.18,19 In particular, our centre
saw an increase in presentations,
with a notable spike in presentations
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immediately after the announcement
of the JobKeeper Payment by the
Australian Government.
Some studies have demonstrated

altered consumption patterns and
potentially elevated risk of fatal
overdose without opportunity for
rescue because of COVID-related
social distancing and isola-
tion.15,20,21 There was no significant
difference during the study period in
acuity as defined by triage category
and PSS for our population, despite
other studies demonstrating a reduc-
tion in higher acuity presentations.3

Despite there being no difference in
triage category or PSS, there was a
decrease in toxicology admissions as
a proportion of overall presenta-
tions. This decrease was greater than
the decrease in overall ED admission
rates, which has also been demon-
strated in other studies.3 The reasons
for this are likely complex. Given
that all DSP presentations are triaged
as category 2, it is likely that the
patients who presented had less
potentially lethal exposures, expo-
sures that required less medical inter-
vention or exposures that required
less time for observation. There may
also have been a reluctance by
patients to be admitted to hospital
with other forms of exposure that
were not DSP related.
Despite the initial concerns regard-

ing the increase in mental health pre-
sentations, our study demonstrated
similar presentation rates for DSP
over 3 of the 4 months in the first
wave of the COVID pandemic in
Australia. The only spike in the daily

number of DSP presentations
occurred in April 2020 when com-
pared with 2018 presentations, which
corresponded to the time period
immediately after the peak number of
COVID case numbers recorded on 28
March. Other Australian studies
showed no net difference in number
of drug overdose presentations to
ED.11 The increase in community
mental health services during the
COVID-19 period may have diverted
patients away from the ED.22 Further-
more, public anxiety about presenting
to ED during the first wave of the
COVID-19 pandemic that deterred
the general public away from hospital
would have also applied to mental
health patients.10,23

Our study demonstrated a decrease
in the proportion of stimulant-related
presentations, consistent with other
studies conducted both overseas and in
Australia.19,24,25 This is likely because
of restrictions on social gatherings dur-
ing lockdown period. A survey con-
ducted by the Ecstasy and Related
Drugs Reporting System demonstrated
that 71% of participants reported a
change in frequency of use of ecstasy/
methylenedioxymethamphetamine
(MDMA) and related drugs, with
82% of those participants reducing or
ceasing use during COVID-19. This
was mainly because of fewer opportu-
nities to socialise with other people or
they ‘didn’t feel like it’.24 Similarly, the
Australians’ Drug Use: Adapting to
Pandemic Threats (ADAPT) study
found a decrease in MDMA, cocaine
and ketamine use but an increase in
cannabis use.25

Limitations

Our data do not include toxicology
presentations for a period of 10 days
in May 2018 because of an adminis-
trative error in our toxicology data-
base. However, the admission
number in May 2018 is correct as it
was taken from hospital data set.
Our study may have missed some

patients who were directly referred
by ED to psychiatry, drug health ser-
vices or discharged. Given the
changes noted for recreational drug
use behaviour and alcohol consump-
tion, our numbers may not truly
reflect all patients with substance use
who presented to ED during the
study period related to the first wave
of the COVID-19 pandemic in
NSW. Even so, this study demon-
strated a significantly increased rate
of referrals to our unit for toxicity
from recreational drugs.
In addition, we only used three com-

parable years for the analysis of trend.
Although thismay be too short a period
to delineate the underlying trends on
presentation numbers for toxicology-
related conditions, the marked differ-
ence in our results when compared to
other studies suggests an association to
the COVID-19 first wave and the
instigation of lockdowns. Another
supporting factor for this is the underly-
ing reduction in ED presentations, in
linewith other existing studies.

Conclusion
There was a relative increase in toxi-
cology presentations during the

TABLE 4. Presentations by drug class 2018–2020

2018 (n = 255) 2019 (n = 333) 2020 (n = 441)

χ2 P-valueDrug n % n % n %

Antidepressants 45 16.1 35 9.6 58 12.7 0.063

Paracetamol 34 13.3 61 18.3 57 12.9 0.085

Benzodiazepine 44 17.3 70 21.0 83 18.8 0.503

Opiates 27 10.2 61 18.0 84 18.8 0.008

Antipsychotics 43 15.3 47 13.5 49 10.7 0.183

Stimulants 32 10.2 72 18.6 83 15.2 0.018

Ethanol 24 9.4 44 13.2 54 12.2 0.348
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COVID-19 pandemic compared to
an overall decrease in presentations
to ED. Recreational drug use
increased significantly during the
pandemic compared to 2018. Fur-
ther research including qualitative
analysis is required to evaluate the
reasons for increase substance use
and presentations to the ED for DSP
and recreational drug use during
pandemics.
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