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ABSTRACT

Aims To describe (i) self-reported changes in drug use and (ii) trends in price, perceived availability, and perceived purity
of illicit drugs, among people who regularly use ecstasy/ 3,4-methylenedioxymethamphetamine (MDMA) and other illicit
stimulants in Australia following COVID-19 and associated restrictions. Design Annual interviews with cross-sectional
sentinel samples conducted face-to-face in 2016–19 and via video conferencing or telephone in 2020. Datawere collected
via an interviewer-administered structured questionnaire. Setting Australian capital cities. Participants Australians
aged 16 years or older who used ecstasy/MDMA and other illicit stimulants on a monthly or more frequent basis and re-
sided in a capital city, recruited via social media and word-of-mouth (n ~ 800 each year).Measurements Key outcome
measures were self-reported illicit drug market indicators (price, purity and availability) and, in 2020 only, perceived
change in drug use (including alcohol and tobacco) since March 2020 and reasons for this change. Findings For most
drugs, participants reported either no change or a reduction in their use since COVID-19 restrictions were introduced.
Ecstasy/MDMAwas the drug most frequently cited as reduced in use (n = 552, 70% of those reporting recent use), mainly
due to reduced opportunities for socialization. While market indicators were largely stable across most drugs, the odds of
perceivingMDMA capsules as ‘high’ in purity decreased compared with 2016–19 [adjusted odds ratio (aOR) = 0.72, 95%
confidence interval (CI) = 0.53–0.99], as did perceiving them as ‘easy’ to obtain (aOR = 0.42, CI = 0.26–0.67). The odds
of perceiving cocaine and methamphetamine crystal as ‘easy’ to obtain also decreased (aOR = 0.67, CI = 0.46–0.96 and
aOR = 0.12, CI = 0.04–0.41, respectively). Conclusions After COVID-19-related restrictions were introduced in
Australia, use of ecstasy/MDMA, related stimulants and other licit and illicit drugs mainly appeared to remain stable or
decrease, primarily due to impediments to socialization.
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INTRODUCTION

An estimated 5.5% of the global population aged
15–64 years reported illicit drug use in the past year [1].
Long-term trends in drug use, harms and market charac-
teristics are relatively well-understood through interna-
tional (e.g. [1,2]) and national (e.g. [3,4]) surveillance

systems. However, drug use and harms can significantly
and rapidly change with market disruptions. Such disrup-
tions can lead to reduced harms (e.g. [5]), but can also lead
to increased mortality and morbidity, typically among
those experiencing the greatest disadvantage [5,6].

Studies of major historical events (so-called ‘big events’
or ‘complex emergencies’) may be informative as to

© 2021 Society for the Study of Addiction Addiction, 117, 182–194

RESEARCH REPORT doi:10.1111/add.15620

https://orcid.org/0000-0002-2259-735X
https://orcid.org/0000-0002-8986-9735
https://orcid.org/0000-0002-7013-9812
https://orcid.org/0000-0002-8513-2218
https://orcid.org/0000-0002-5705-2026
mailto:amy.peacock@unsw.edu.au


potential impacts [5,7,8]. For example, a major disruption
to heroin supply in Australia in early 2001 (the so-called
heroin ‘shortage’) was characterized by significant declines
in heroin purity and availability, increased purity-adjusted
price, reduced heroin use and harms and shifts to use of
other substances (e.g. methamphetamine) [5]. However,
the COVID-19 pandemic and associated restrictions are
unprecedented in the scale of economic, health, social
and political upheaval, and thus the magnitude and types
of impacts upon drug market, use and harms may differ.
The COVID-19 pandemic has probably had a significant
impact on the way people supply, obtain and use
illicit drugs through the effects of the disease itself,
restrictions on movement and gathering, as well as social,
economic and health sequelae [9]. These impacts
may differ by substance and among different groups of
people who use drugs. For example, restrictions
on mass gatherings are more likely to impact
use of substances commonly consumed in social settings
[e.g. 3,4-methylenedioxymethamphetamine (MDMA), co-
caine] than in private settings (e.g. cannabis, heroin).
There is also concern that changes in drug markets and
contexts for use may see people turn to other drugs as a
substitute or complementwhich, depending upon the shift,
may reduce or increase risk of harm [9]. Indeed, provi-
sional data from the Centers for Disease Control and Pre-
vention (CDC) suggests an acceleration in drug overdose
deaths in the United States since the pandemic onset
[10], with increases in emergency department visits for
opioid overdose also recorded [11].

The Ecstasy and Related Drugs Reporting System
(EDRS) is an Australian drug surveillance system which
has been running nationally since 2003. The EDRS in-
cludes annual interviews with sentinel samples of Austra-
lians who report recent monthly or more frequent use of
ecstasy/MDMA and other stimulants. With data collection
commencing in April (subsequent to the introduction of re-
strictions throughout Australia), the 2020 EDRS provided
a unique opportunity to directly capture impacts of
COVID-19 and associated restrictions on people who regu-
larly use illicit drugs, with consistent recruitment methods
facilitating comparison to data collected in the preceding
years.

We used annual cross-sectional EDRS interview
data from 2016 to describe the following among
people who regularly use ecstasy/MDMA and other
stimulants:
1. Changes in drug use (including alcohol and tobacco)

and consumption practices since COVID-19 as com-
pared to the ‘pre-restriction’ period (using data from
April–July 2020); and

2. Changes in price, purity, and availability of illicit drugs
since COVID-19 compared to earlier years (using data
collected since 2016).

METHODS

Study design and procedure

Annual interviews are conducted in each Australian capi-
tal citywith a cross-sectional sentinel sample of peoplewho
use ecstasy/MDMA and other stimulants. Participants are
predominantly recruited via social media and word-
of-mouth. Participants need to be at least 18 years of age
(17 years prior to 2020; 16 years in Western Australia
prior to 2020); report ecstasy/MDMA and/or other illicit
stimulant use at least monthly in the past 6 months; and
have resided in the city of interview for the previous
12 months (target n = 100 per capital city per year).
Until 2020, participants completed a face-to-face,
interviewer-administered survey of 45–60 minutes’
duration. In 2020, interviews were conducted via
telephone or video conference due to COVID-19 restric-
tions. Informed consent was obtained prior to interview
and participants were reimbursed $AUD40 for their time.

Data are typically collected fromApril to June. In 2020,
data collection commenced on 25 April and ceased on
31 July. For context, the first COVID-19 diagnosis in
Australia occurred in 26 January 2020, with a rapid in-
crease in cases throughoutMarch (peak daily cases = 460),
declining subsequently until a resurgence from late June,
predominantly in Melbourne [12]. By early March 2020,
restrictions on gatherings were implemented across the
country; by the end of March, Australians could only leave
their residence for essential reasons and international
borders were closed to non-residents. Restrictions were
reduced gradually from May to mid-June, with some
variation at jurisdiction-level, although international
border restrictions remained (Supporting information,
Fig. S1). EDRS interviews took place a median of 55 days
(range = 26–123) after the strictest restrictions were intro-
duced nationally on 30 March 2020.

Ethical approval was granted by the University of New
South Wales Human Research Ethics Committee (HREC)
and jurisdictional HRECs. Findings are reported according
to the STROBE checklist (Supporting information,
Table S1); full methodological details can be found else-
where [13].

Measures

Response options and post-categorization of responses are
detailed in Supporting information, Table S2.

Demographics and drug use characteristics

Participants in the 2016–20 samples reported age, sex,
sexual orientation, trade/tertiary qualification, current en-
gagement in paid employment, current engagement in
drug treatment and use and frequency of use of various
drugs in the past 6 months.
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Experience of COVID-19 and associated restrictions

Participants in the 2020 sample were asked if they had:
been tested for SARS-CoV-2, diagnosed with COVID-19,
and engaged in social distancing, home isolation and home
quarantine.

Perceived changes in drug use since March 2020

In the 2020 survey, participants were asked how
frequently they used ecstasy/MDMAand related drugs dur-
ing the month preceding interview and during February
(before COVID-19 restrictions). Participants who reported
use of a range of licit and illicit drugs in the last 6 months
were asked whether their use of the drug changed from the
beginning of March (since COVID-19 restrictions) com-
pared to before. For substances most commonly consumed
in previous years [alcohol, cannabis, cocaine, ketamine,
lysergic acid diethylamide (LSD), MDMA, methamphet-
amine, tobacco], participants were asked to nominate the
reason(s) for this change. A list of pre-specified reasons
was developed by the investigator team and refined during
piloting; a free-text field for other reason(s) was also
included.

Changes in illicit drug price

Across the 2016–20 samples, participants were asked the
last price they paid for illicit drugs during the past 6months
($AUD). The most common measure of quantity reported
for each drug was used: cannabis (hydroponic and bush;
per ounce), cocaine (gram), ketamine (g), LSD (tab),
MDMA (capsule, pill and crystal; gram) and methamphet-
amine (powder and crystal; gram and point, respectively).
In 2020, participants were asked which month they last
purchased the drug to enable distinction between prices be-
fore and after the introduction of restrictions.

Changes in illicit drug perceived availability

Across the 2016–20 samples, participants were asked:
‘how easy is it to obtain the drug at the moment’ for the
aforementioned drugs. Questions regarding availability of
different forms of ecstasy/MDMA were introduced in
2017. In 2020, participants were also asked whether
availability had changed since March.

Changes in illicit drug perceived purity

Across the 2016–20 samples, participants were asked:
‘how strong would you say the drug is at the moment’
for the aforementioned drugs. Questions regarding purity
of different forms of ecstasy/MDMA were introduced
in 2017.

Data analysis

Data were analysed using R version 4.0.2 [14]. Descriptive
statistics for categorical data are presented as percentages
and continuous data are presented as mean and standard
deviation (SD).Where datawere collected formultiple drug
forms findings for the most commonly consumed form are
reported in the text, and other forms in the Supporting in-
formation Appendix. As minimal data were missing
(< 1%), complete case analysis was used; only those who
responded to the survey item about the market indicator
were included, and the number of missing responses per
covariate is reported (Supporting information, Table S3).
Our analysis plan was pre-registered on Open Science
Framework (https://osf.io/3fyh6/), but we did not have a
pre-formed hypothesis, so results should be considered
exploratory.

Retrospective self-report data from the 2020 interviews
were used to ascertain participants’ perceived change in
drug use and drug availability. Data from 2016–20 inter-
views were utilized as repeated cross-sectional data to as-
sess changes in price, purity and availability of illicit drugs
over time. This time-period was chosen due to changes in
survey item wording and participant recruitment.

Sample characteristics

Sample characteristics across the 5 years of interviews
were compared using variance-weighted least squares re-
gression for continuous outcomes and linear trend of log
odds for categorical outcomes (Supporting information,
Table S3).

Perceived changes in drug use since March 2020

Perceived change in drug use (including alcohol and
tobacco) since COVID-19 restrictions among the 2020
sample is reported descriptively. For participants who re-
ported past 6-month use of the three most commonly used
drugs (ecstasy/MDMA, cannabis and alcohol; n = 684),
the intersection between change in use of these drugs is
presented visually [15]; expected percentages and 95%
confidence intervals (CI) for each combination were de-
rived from fitting a binomial logistic regression model.

Reasons for increased or decreased use were clustered
by authors O.P., A.P., D.G. and R.B. using a priori categori-
zation of fixed-choice response options into themes
(Supporting information, Table S5). Descriptive statistics
are presented for the percentage of the sample endorsing
each theme. Where possible, the free-text responses were
also categorized.

Changes in illicit drug price

Time of last purchase for 2020 was split into ‘pre-COVID’
(October 2019–February 2020) and ‘during-COVID’
(March 2020–July 2020). Trends in price over time were
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modelled using a linearmixed-effect model [16], with juris-
diction included as a random effect to account for known
jurisdictional differences in illicit drug markets [17]. Five
years of data were included to incorporate any trend that
existed prior to COVID-19, with year of interview included
as a continuous variable (1 for 2016 to 5 for 2020), and a
categorical variable used to test for change in trend after
COVID-19 (0 for 2016–2019, 1 for pre-COVID-19, 2020;
and 2 for during-COVID-19, 2020). We included age as a
restricted cubic spline (two knots, placed at tertiles), as vi-
sual inspection indicated that the relationship was not lin-
ear, andAkaike’s information criterion (AIC) indicated that
this was the best fit. Other control variables were month of
interview (categorical); interviews conducted in February
(n = 2; 2016, 2017) and August (n = 1; 2019) were ex-
cluded, sex (categorical) and frequency of use (binary;
≥ weekly versus < weekly frequency). Jurisdiction and ju-
risdiction by year of interview were fitted as random inter-
cept and random slope, respectively, after AIC criteria
suggested that this fitted better than a random intercept
only. During the model-fitting process, the assumptions of
mixed models were assessed; rationale for the model cho-
sen is detailed in Supporting information, Table S4.

The coefficient, CI (calculated as profile likelihood confi-
dence limits), and P-value are presented for the COVID-19
variable for each drug.

Changes in illicit drug perceived availability

Perceived availability was converted into a binary variable:
easy (‘very easy’ or ‘easy’) and difficult (‘very difficult’ or
‘difficult’). Mixed-effects logistic regression was used to as-
sess differences in perceived availability over time, with
confounders adjusted for as described for price (Supporting
information, Table S4). To test for difference in trend in
2020, a dummy variable was included (0 for 2016–19; 1
for 2020).

Changes in illicit drug perceived purity

Perceived drug purity was converted into a binary variable
reflecting high purity, clustering ‘low’, ‘medium’ and ‘fluc-
tuates’ responses. Trend over time was assessed using the
same model as described for perceived availability
(Supporting information, Table S4).

Sensitivity analyses

To account for repeat participation, participants who re-
ported participation in prior years were removed in sensi-
tivity analyses (Supporting information, Table S7). A
further sensitivity analysis was performed to directly com-
pare 2020 observations (specifically those during-COVID
restrictions for price) to 2019 (Supporting information,
Table S8). Finally, we performed additional post-hoc sensi-
tivity analyses to investigate the effects of including two

additional years of data in the models (2014–15,
Supporting information, Table S9), excluding participants
aged under 18 years (due to the change in eligibility
criteria in 2020, Supporting information, Table S10) and
excluding ‘fluctuates’ as a response option for perceived pu-
rity (Supporting information, Table S11).

RESULTS

Sample characteristics

Sample sizes each year comprised: 2016: n = 795; 2017:
n = 786; 2018: n = 799; 2019: n = 797; and 2020:
n = 805. Of the 2020 sample, the mean age was 24 years
(SD = 6.5), 61% (n = 492) were male and 83% (n = 665)
identified as heterosexual. Half the participants (51%,
n = 412) had completed a tertiary degree or trade
qualification and 65% (n = 522) were in paid employment
at time of interview. Few participants reported current en-
gagement with drug treatment (2%, n = 21). Sample char-
acteristics remained consistent, except the sample were
older and more educated over time (Supporting informa-
tion, Table S3).

The majority of the EDRS 2020 sample reported that
they had not undergone SARS-CoV-2 testing (91%,
n = 731), and all participants who were tested (9%,
n = 74) reported returning a negative result. Most partici-
pants (93%, n = 749) reported social distancing and home
isolation (80%, n= 647), while 7% (n= 53) reported being
required to quarantine for 14 days since March 2020.

Perceived changes in drug use since march 2020

Half the sample (52%, n = 417) reported that their fre-
quency of use of ecstasy/MDMA and related drugs had de-
clined in the month prior to interview compared to
February (pre-COVID restrictions). For most drugs, thema-
jority of participants reported either no change or a reduc-
tion in their use since the beginning of March (Fig. 1).
Ecstasy/MDMA was most frequently cited as reduced in
use, with 70% of consumers (n = 552) reporting a
reduction. Use of other illicit drugs (e.g. cocaine, ketamine,
methamphetamine and nitrous oxide) was also reported as
reduced for almost half of consumers. E-cigarettes,
non-prescribed benzodiazepines and LSD were the drugs
most commonly cited as stable in use. For alcohol, similar
percentages of consumers reported no change, increase
and decrease in use [36% (n = 281), 31% (n = 239) and
34% (n = 268), respectively], while for cannabis, the
same percentage of consumers reported increasing and
no change in use (41% each; n = 292 and 288,
respectively).

Investigation of the intersection between perceived
change in use of MDMA, cannabis and alcohol showed
substantial heterogeneity across participants. An increase
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in cannabis but decrease in MDMA and alcohol was the
primary pattern observed in the sample and was reported
more often than the calculated expected percentage
(Fig. 2). Notably, participants were also more likely to re-
port concurrent change across all three drugs (i.e. in-
crease, no change or decrease for all) compared to the
calculated expected value.

For all drugs, the majority of participants who reported
an increase in use cited a social reason (e.g. more bored,
more time; Fig. 3a). Approximately one-in-four
participants who reported an increase in use of alcohol,
methamphetamine or tobacco cited psychological effects
(e.g. loneliness, greater depression/anxiety since
COVID-19) as the reason. Approximately one-in-four
participants reported access-related reasons (e.g. greater
availability of the drug, larger amounts available due to
stocking up) for their increase in use of methamphetamine,
ecstasy/MDMA, LSD, cocaine and ketamine. The remain-
ing reasons for increase in use were endorsed by fewer than
one-in-10 participants (Supporting information, Table S6).

The most frequently cited reasons for decrease in use of
all drugswere also social (e.g. fewer opportunities to be out;
Fig. 3b). Approximately one-in-four participants who
reported a decrease in use ofmethamphetamine or tobacco
cited a reason related to physical health. The remaining
themes were endorsed by fewer than one-in-five partici-
pants (Supporting information, Table S6).

Changes in illicit drug price

The median price of the drugs analysed has remained
mainly stable during the past 5 years, with the exception
of MDMA capsule, which has decreased (Fig. 4; Supporting

information, Fig. S2). Correspondingly, results of regression
analyses suggest that price did not change significantly af-
ter the implementation of COVID-19-related restrictions,
except for bush cannabis (Table 1). Bush cannabis (per
ounce) increased by $30.50 (95% CI= $5.90–55.10,
P = 0.015; median price: $220) relative to the trend in
price from 2016 to 2020 pre-COVID. This result was
reproduced when repeat participants were removed
(Supporting information, Table S7), but not when 2020
during-COVID observations were compared directly to
2019 (Supporting information, Table S8), suggesting that
the increase in price during-COVID restrictions is signifi-
cant only in relation to the 5-year trend, but not relative
to 2019.

For the remaining drugs, results of sensitivity analyses
removing repeat participants also indicated no significant
change in price (Supporting information, Table S7). Results
of sensitivity analyses that directly compared reported
prices in 2020 during-COVID to 2019 were also similar
to the principal analyses, with the exception of MDMA
capsules, which significantly decreased in price (�$1.70
CI = –$3.10, �$0.20, P = 0.003, median price = $25),
and MDMA crystal (gram: �$26.80; CI = –$46.80,
�$6.60, P = 0.012, median price = $180; Supporting
information, Table S8).

Changes in illicit drug perceived availability

The majority of participants reported stable availability of
drugs since March 2020 compared to before (Fig. 5a;
Supporting information, Fig. S3). Crystal methamphet-
amine, ecstasy/MDMApills and capsules and cocaine were
most commonly cited as being more difficult to obtain,

Figure 1 Self-reported change in drug use since COVID-19 pandemic restrictions, Ecstasy and Related Drugs Reporting System (EDRS) sample,
2020. Estimates reflect percentages of participants who had used the drug during the last 6 months and reported on change in use since March
2020 compared to before. Estimates reflect reports on non-prescribed use for pharmaceutical medicines
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although by fewer than half of those who responded. This
was reflected in the multi-level logistic regression model,
particularly for crystal methamphetamine. The adjusted
odds ratio (aOR) of perceiving the drug as ‘easy/very easy’
to obtain in 2020 compared to the trend from 2016 to
2019 was 0.12 (0.04–0.41, P < 0.001). For MDMA
capsules, the aOR was 0.42 (95% CI = 0.26–0.67,
P < 0.001; Table 1), for MDMA pills it was 0.63 (95%
CI = 0.42–0.96, P = 0.030) and for cocaine it was 0.67
(95% CI = 0.46–0.96, P = 0.030). These results were
replicated after removing repeat participants from analyses
(Supporting information, Table S7) and were replicated
when comparing 2020 responses to 2019, except for co-
caine (Supporting information, Table S8).

Analyses suggested that LSD became easier to obtain in
2020 compared to the trend from 2016 to 2019 (Table 1),
although the increase was small (aOR = 1.43, 95%
CI = 1.00–2.03, P = 0.049). However, only 10%

(n = 28) of participants who responded in 2020 reported
that LSD had become easier to obtain since March 2020.
Moreover, while the direction of this result was reflected
in both sensitivity analyses, the results were no longer sig-
nificant (Supporting information, Tables S7 and S8).

Changes in illicit drug perceived purity

The perceived purity of all drugs also remained mainly sta-
ble (Fig. 5c; Supporting information, Fig. S4), except for
ecstasy/MDMA capsules (aOR = 0.72, 95%
CI = 0.53–0.99, P = 0.044) and crystal (aOR = 0.52,
95% CI = 0.36–0.76, P = 0.001), which decreased signif-
icantly in 2020 compared to the trend that existed from
2017 to 2019 (Table 1). While the direction of this result
was reflected in both sensitivity analyses (Supporting
information, Tables S7 and S8), the results only remained
significant for the crystal form.

Figure 2 Intersection plot of perceived change in use of 3,4-methylenedioxymethamphetamine (MDMA), cannabis and alcohol among those
reporting recent use of all three drugs in the 2020 Ecstasy and Related Drugs Reporting System (EDRS) sample (n = 684). The colour of the dots
and bars in the left panel indicates the direction of perceived change in use of each drug. The black bars represent the observed percentages of
participants for each combination of change in drug use; the orange dots and error bars represent the expected percentage and 95% confidence in-
terval. The combinations of change in drug use reported by < 2% of participants have been removed
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Post-hoc sensitivity analyses

Results of post-hoc sensitivity analyses were similar to those
of the main analysis. However, when data from 2014 to
2015 were included in the models the decrease in cocaine
availability and increase in LSD availability were no longer
significant (Supporting information, Table S9). Similarly,
the decrease in LSD availability was no longer significant
when participants aged under 18 years were excluded

(Supporting information, Table S10). Exclusion of
‘fluctuates’ responses from analysis of perceived purity did
not change results (Supporting information, Table S11).

DISCUSSION

The aim of this study was to explore shifts in drug use and
markets in Australia associated with COVID-19 and related

Figure 3 Self-reported reasons for increased use (a) and decreased used (b), Ecstasy and Related Drugs Reporting System (EDRS) sample, 2020. %
calculated out of those who reported increased or decreased use for each drug (n). Participants could nominate multiple forced-choice response
options. Responses were clustered into themes; see Supporting information, Table S5 for categorization of items and Supporting information,
Table S6 for descriptive statistics for individual items by drug
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restrictions on gatherings andmovement by drawing upon
data collected from sentinel samples prior and subsequent
to introduction of restrictions. Most participants
perceived that their use of ecstasy/MDMA and related
drugs (e.g. cocaine, ketamine) had decreased relative to
pre-COVID-19 and associated restrictions. Illicit drug price
and perceived purity weremainly reported as stable, except
for a decline in perceived purity ofMDMAcrystal. Perceived
availability of crystal methamphetamine, MDMA pills and
capsules, and cocaine all declined. While these findings
are exploratory and need to be replicated, they suggest

some demand reduction in the presence of restrictions on
travel and gatherings and thus may be transient, as well
as early evidence of potential supply disruption for
certain drugs.

Decreased use of illicit drugs often used in recreational
settings (e.g. MDMA, cocaine) and, predominantly for rea-
sons related to impacts of restrictions on socializing, aligns
with other Australian [18] and international research
[19–21]. COVID-19 restrictions have arguably functioned
as a demand reduction intervention, driving behaviour
change for some individuals by removing social motives

Figure 4 Last price of hydroponic cannabis (a), ecstasy/methylenedioxymethamphetamine (MDMA) capsules (b), cocaine (c), methamphetamine
powder (d), lysergic acid diethylamide (LSD) (e) and ketamine (f), Ecstasy and Related Drugs Reporting System (EDRS) samples, 2016–20. Each dot
represents an individual report of current price, and the data distribution is summarized as a smoothed density plot. The line represents the
mixed-effects linear regression model of price modelled on year of interview with 2020 post-COVID excluded. Outliers (observations in the top
0.1 percentile) have been removed to improve visualization of trends. Price for other forms of these drugs (bush cannabis; ecstasy/MDMA pills;
ecstasy/MDMA crystal, methamphetamine crystal) are available in Supporting information, Fig. S2
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for drug use through limits on gatherings. For this reason,
reductions in use may have reversed with relaxation of re-
strictions on gatherings, although this is probably depen-
dent upon drug markets and subject to individual
variability. Indeed, unique analyses here revealed no clear
dominant pattern when looking at the intersection

between changes in MDMA, alcohol and cannabis use,
suggesting heterogeneous responses to COVID-19 and as-
sociated restrictions which are often concealed by analyses
of the total sample. It is also important to note that few
among the EDRS sample experience drug dependence
and/or engage with drug treatment, and thus findings
may differ when assessed in populations who are
experiencing greater problems related to their use, includ-
ing people who inject drugs.

Notably among the smaller percentage who reported
increased use, social factors were also a key driver for this
change, particularly for drugs such as alcohol and canna-
bis, with participants citing boredom, lack of activity and
spending more time with others with whom they use these
drugs. Further, one in four consumers cited increased
stress, anxiety and depression associated with COVID-19
as a reason for increased use of drugs such as alcohol and
methamphetamine. Given that use for coping and
self-medication is associated with developing more prob-
lematic patterns of drug use [22], these findings reinforce
the necessity of addressing barriers to mental health ser-
vice utilization for people who use illicit drugs. This is par-
ticularly critical, given the COVID-19 pandemic-related
economic, social and other stressors facing many people,
which have created a heightened risk environment for de-
veloping more problematic patterns of substance use [23].

There was limited evidence of shifts in drug price and
purity, although there were some indications of a decline
in perceived availability of cocaine and methamphetamine
crystal and availability and purity of MDMA, which are the
most commonly used illicit drugs in this sample and in
Australia [24], excluding cannabis. These data were col-
lected soon after implementation of restrictions in
Australia, and may be an early indication of some disrup-
tion to illicit drug markets in Australia. Supply disruptions
were expected, given Australia’s remoteness and reliance
upon importation of drugs from overseas (with the excep-
tion of cannabis, which has a strong local market [25]),
and the restrictions on available importation methods
(e.g. limited air passenger transport). However, it was an-
ticipated that these disruptions may take some time to
manifest depending on demand, time to deplete existing
supply and duration of national and jurisdictional border
restrictions.

Although early European research suggested that pro-
duction and distribution of most drugs were not majorly af-
fected during restrictions up until June 2020 [26], other
Australian survey data collected in June–September shows
emerging evidence of disruption to methamphetamine and
heroin supply [27]. The magnitude and duration of these
supply disruptions will probably depend upon the state of
production in supplier countries, capacity of local produc-
tion, duration of border restrictions and innovation in com-
bating barriers to distribution. Indeed, there are particular

Figure 5 Percentage reporting change in availability since COVID-19
restrictions (a), current perceived availability of illicit drugs as ‘easy/very
easy’ (b) and of purity as ‘high’ (c). (a) Perceived availability change since
March 2020 compared to before, of consumers, Ecstasy and Related
Drugs Reporting System (EDRS) sample, 2020; (b) current ‘easy/very
easy’ perceived availability, EDRS samples, 2016–20; (c) current ‘high’
perceived purity, EDRS samples, 2016–20. The number reporting avail-
ability (b) and purity (c) for each drug has been summed across years.
Questions about availability and purity were asked for MDMA capsules
from 2017. See detailed reports of perceived availability and purity for
these drugs—and for other forms of these drugs—in Supporting infor-
mation, Figs S3 and S4
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concerns about emergence of new markets and/or greater
adulteration with cheaper, easily-transportable emerging
substances with disruption to more established illicit drug
markets and continued demand [9]. Ongoing monitoring
drawing upon sentinel and population-level data will be
critical to establish extent and pervasiveness of drug
market shifts, and potential fluctuations in use and harms
as a consequence.

Strengths and limitations

A particular strength of this study lies in the ability to di-
rectly compare data collected prior to the COVID-19 pan-
demic. While the annual samples are cross-sectional,
methods of recruitment were consistent, and analysis of
sample characteristics shows a similar profile over time.
Other strengths include the collection of data across all
Australian jurisdictions, in-depth collection of information
on price, purity and availability of various drugs in different
forms and timeliness of data collection relative to imple-
mentation of COVID-19-associated restrictions.

In saying this, data are collected from sentinel
Australian city samples, and may not generalize to the
broader population who use stimulants in Australia or
internationally. However, consistency of recruitment
methods and sample profile over time means that we can
be confident in the relative changes observed, although
noting interviewing modality changed to video/phone
from face-to-face in 2020. This study relies upon retrospec-
tive self-report data which may be limited by recall bias, al-
though existing research indicates sufficient reliability and
validity when assessing illicit drug use and associated be-
haviours [28]. A minority of participants report prior par-
ticipation in our study each year, but the anonymous
nature of the studymeans that we are unable to link repeat
participants across survey years accurately and therefore
cannot utilize a repeated measures framework. While re-
peat participation in annual cross-sectional studies is un-
likely to affect population-level inferences [29] and we
saw similar results when excluding them from analyses,
we acknowledge that the non-independence of observa-
tions may have biased results.

We were unable to use prevalence of drug use across
survey years to investigate the effect of the pandemic on
drug use, as the 6-month recall period in 2020 included
months prior to the introduction of restrictions, and partic-
ipants were recruited based on their regular stimulant use.
Therefore, data on change in use rely upon cross-sectional
data and we cannot establish the concordance between
perceived versus objective change since March 2020.
Additionally, we were unable to capture nuances of this
change; for example, whether use changed in frequency
or quantity and whether the change shifted during the pe-
riod after restrictions were introduced. When analysing

change in drug price we did not account for inflation.
Change in drug price may manifest as change in purity
or discrepancy in weight rather than a more tangible
change in cost per transaction [30,31]. This may be
resolved by using purity data from drug seizures [32,33]
although this was not feasible here, as high-frequency
(i.e. more than quarterly) datawere not available at the na-
tional level. Participants only reported the last price they
had paid in 2020, rather than both a pre- and
post-COVID price. While we controlled for some individual
differences in the model, including frequency of use, we
cannot completely eliminate the effect of these differences
on reported price values. Lastly, we did not adjust for possi-
ble inflation of Type 1 error rate in our analyses, instead
choosing to emphasize effect sizes, and note the
exploratory nature of our analyses. These factors should
be considered when drawing conclusions from this study,
and we encourage efforts to replicate our findings.

CONCLUSIONS

Use of ecstasy/MDMA, related stimulants and other licit
and illicit drugs mostly remained stable or decreased since
COVID-19-related restrictions were introduced in
Australia, primarily due to impediments to socialization.
Reductions in use may be reversed with lifting of
restrictions, although heterogeneity in patterns of drug
use during COVID-19 suggest a probable diversity of re-
sponses, particularly with economic, social and other
stressors associated with COVID-19. Market indicators
remained mostly stable, although there was some evidence
of perceived reduction in purity and availability of MDMA,
cocaine and methamphetamine. Given that data were
collected relatively early in restrictions, the manifestation
of potential drug market disruption throughout the
COVID-19 pandemic requires close monitoring, with
ongoing international border restrictions and scope for in-
novation in illicit drug production and distribution.
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