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1 | INTRODUCTION

An increase in the prevalence of pain and mental health problems has
been identified during the COVID-19 pandemic.® Psychological dis-
tress, physical pain and social stressors have been linked to extramedi-
cal opioid use.? Australia has the eighth highest national per capita
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The COVID-19 pandemic has disrupted seeking and delivery of healthcare. Differ-
ent Australian jurisdictions implemented different COVID-19 restrictions. We used
Australian national pharmacy dispensing data to conduct interrupted time series
analyses to examine the incidence and prevalence of opioid dispensing in different
jurisdictions. Following nationwide COVID-19 restrictions, the incidence dropped
by —0.40 (95% confidence interval [Cl]: —0.50, —0.31), —0.33 (95% CI: —0.46,
—0.21) and —0.21 (95% Cl: —0.37, —0.04) per 1000 people per week and the
prevalence dropped by —0.85 (95% Cl: —1.39, —0.31), —0.54 (95% CI: —1.01,
—0.07) and —0.62 (95% Cl: —0.99, —0.25) per 1000 people per week in Victoria,
New South Wales and other jurisdictions, respectively. Incidence and prevalence
increased by 0.29 (95% CI: 0.13, 0.44) and 0.72 (95% Cl: 0.11, 1.33) per 1000
people per week, respectively in Victoria post-lockdown; no significant changes
were observed in other jurisdictions. No significant changes were observed in the
initiation of long-term opioid use in any jurisdictions. More stringent restrictions
coincided with more pronounced reductions in overall opioid initiation, but initia-

tion of long-term opioid use did not change.
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opioid consumption with 1.9 million Australians initiating and 3 million
using prescription opioids every year.>*

COVID-19 has impacted the medication management of pain.®
Lower rates of help-seeking have been reported including less fre-
quent visits to general practitioners and pharmacies, with increased
telehealth and medication home delivery services.*” Cessation of
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non-urgent elective surgery and allied health services may have pre-
cipitated increased reliance on prescription analgesics.® Conversely, a
reduced number of surgeries and trauma and injury presentations may
have led to reduced opioid prescribing.’

In Australia, there was a steep initial rise in COVID-19 cases in
March 2020, followed by a sharp decline in May 2020. The state of
Victoria then experienced a resurgence of COVID-19 cases peaking at
723 new cases daily, leading to restrictions and travel limits during
July and August 2020.%° This provides a natural experiment to com-
pare the possible impact of different jurisdictional restrictions on
opioid use.

The objective of this study was to investigate changes in the inci-
dence and prevalence of opioid dispensing coinciding with different
jurisdiction-based COVID-19 restrictions.

2 | METHODS

21 | Datasource

We analysed data for a 10% random sample of people dispensed
medications via the Pharmaceutical Benefits Scheme (PBS). The 10%
random sample is a standard dataset maintained by Services Australia.
The data include records of PBS medications dispensed to Australian
residents and visitors from countries with a reciprocal health agree-
ment, and dispensed at community pharmacies, private hospitals and
discharge from public hospitals in all jurisdictions except New South
Wales (NSW) and the Australian Capital Territory.!* This national
database has been shown to represent approximately 75% of all dis-
pensed medicines and more than 80% of prescription opioid use in

Australia.>!

2.2 | Study design and setting

We conducted interrupted time series analyses using weekly count of
people dispensed opioids from January 2018 to April 2021. We exam-
ined changes in dispensing trends at two intervention points: (1) the
week beginning 23 March 2020, coinciding with nationwide introduc-
tion of COVID-19 restrictions'?> and (2) the week beginning
26 October 2020, coinciding with easing of lockdowns in Victoria.'°
COVID-19 deaths registered in 2020 were predominantly in Victoria
(89%) and NSW (7%).22 Victoria was the only jurisdiction to impose a
second lockdown. We compared opioid dispensing in Victoria, NSW
and other Australian jurisdictions (Australian Capital Territory, North-
ern Territory, Queensland, South Australia, Tasmania and Western
Australia). This study was conducted and reported in accordance with
methodological and reporting recommendations for interrupted time
series studies (Table $1).* The study was approved by the Monash
University Human Research Ethics Committee (Approval number:
22877). The analysis plan was approved and the manuscript noted by
Services Australia (Reference number: RMS2097).
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What is already known about this subject

e The COVID-19 pandemic has disrupted seeking and
delivery of healthcare.

e An increase in the prevalence of pain and mental health
problems has been identified during the COVID-19
pandemic.

e COVID-19 restrictions may impact pain management

and, subsequently, the use of prescription opioids.

What this study adds

e More stringent COVID-19 restrictions coincided with
more pronounced reductions in overall prescription opi-
oid initiation.

o No significant changes were observed in the initiation of
long-term opioid use in any jurisdictions.

e Monitoring and evaluation of prescription opioids during
public health emergencies may be of importance to

ensure safe and timely access to treatment of pain.

2.3 | Studysample

We identified people aged between 18 and 99 years dispensed opi-
oids between January 2018 and April 2021. We excluded people with
cancer using the RxRisk-V tool and other medications with PBS item
codes specific to cancer dispensed on or 12 months prior to the date
of first opioid supply (index date).*> Opioid initiation was defined as
no opioid dispensing in the 12 months prior to the index date. Long-
term opioid therapy (LTOT) was defined as having continuous opioid
dispensing for at least 90 days, with gaps of no more than 60 days
between subsequent dispensings.'®” To ensure sufficient follow-up
for identifying LTOT, the index date was censored at 31 December
2020.

2.4 | Opioid incidence and prevalence

Weekly counts of people initiating and using opioids were determined.
People using opioids included people initiating and continuing any of
the opioids available in the dataset. To determine weekly incidence
and prevalence based on the 10% sample of PBS data, the number of
people initiating and using opioids in each week was divided by 10%
of the total representative population for each corresponding year.1®
The weekly proportion of people initiating on LTOT was determined
by dividing the number of people initiating LTOT in a given week by

the number of people initiating opioid use for the corresponding week.
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2.5 | Opioids of interest

All PBS-listed opioids were included in our analyses. These include
buprenorphine, codeine, fentanyl, hydromorphone, methadone, mor-
phine, oxycodone, oxycodone-naloxone, tapentadol and tramadol
(Table S2). We excluded opioid formulations for opiate dependence
(buprenorphine sublingual tablets, buprenorphine modified-release
injections, buprenorphine-naloxone sublingual films and methadone
liquid) and palliative care (fentanyl lozenges, sublingual tablets and

orally disintegrating tablets).

2.6 | Statistical analysis

Interrupted time series analyses were modelled using the autoregres-
sive integrated moving average (ARIMA) model. The ARIMA model
accounts for seasonality present in PBS data due to the safety net
provisions.'! Data are represented as change in weekly number of
people with 95% confidence intervals (Cl). All data preparation was
conducted using Python® and Structured Query Language (SQL) on
the Postgres® database. Interrupted time series analyses were per-

formed using R® with codes adapted from Schaffer et al.'?

3 | RESULTS

Totals of 205 071, 195 018 and 175 798 people initiated opioids in
2018, 2019 and 2020, respectively. This included 7102 (3.5%), 6159
(3.2%) and 5557 (3.2%) people who initiated LTOT in 2018, 2019 and
2020, respectively. There were 904 929 people who used opioids
between January 2018 and April 2021. Of these, 499 270 (55.2%)
were females and mean (SD) age was 52.6 (19.8) years. The number
of people using opioids was 315 231, 306 944 and 282 754 in 2018,
2019 and 2020, respectively. Of the total, 287 404 (31.8%) persons
appeared in more than one of the study years. Demographic informa-
tion and characteristics of opioids dispensed at initiation are described
in Tables S3 and S4.

Following the introduction of nationwide COVID-19 restrictions
in March 2020, the number of people initiating on prescription opioid
use dropped by -0.40 (95% Cl: -0.50, —0.31), —0.33 (95% Cl: —0.46,
—0.21) and —0.21 (95% CI: —0.37, —0.04) per 1000 people per week
in Victoria, NSW and other jurisdictions, respectively (Table 1,
Figure 1A). Following the initial drop, there was a gradual increase of
0.004 (95% Cl: 0.00, 0.01), 0.01 (95% ClI: 0.00, 0.02) and 0.01 (95%
Cl: 0.00, 0.02) people initiating opioids per 1000 people per week in
Victoria, NSW and other jurisdictions, respectively between March
2020 and October 2020. Following the easing of lockdown in Victoria
in October 2020, we observed a significant increase in the number of
people initiating opioids (0.29 [95% CI: 0.13, 0.44] per 1000 people
per week) in Victoria, while no significant changes were observed in
NSW and other jurisdictions.

We observed an immediate reduction in the number of people
March nationwide COVID-19

using opioids following the

restrictions by —0.85 (95% Cl: —1.39, —-0.31), —0.54 (95% ClI:
—1.01, —0.07) and —0.62 (95% CI: —0.99, —0.25) per 1000 people
per week in Victoria, NSW and in other jurisdictions, respectively
(Table 1, Figure 1B). There were no significant changes in the
weekly count of people using opioids between March 2020 and
October 2020. We observed a significant increase in the number of
people using opioids of 0.72 (95% Cl: 0.11, 1.33) per 1000 people
per week in Victoria following the easing of the lockdown there.
However, no significant changes were observed in NSW and in
other jurisdictions. The reduction in the incidence of LTOT follow-
ing the March nationwide restrictions in Victoria and NSW and an
increase in other jurisdictions was not significant (Table 1,
Figure 2). Similarly, following the October easing of lockdown in
Victoria, the observed immediate drop in the incidence of LTOT in

all jurisdictions was not statistically significant.

4 | DISCUSSION

This is the first Australian study to examine opioid initiation and use
in Australia during COVID-19 pandemic. Our main finding is that the
incidence and prevalence of prescription opioid use dropped in all
jurisdictions immediately following the introduction of nationwide
COVID-19 restrictions in March 2020. Incidence of opioid use but not
prevalence increased between March 2020 and October 2020. Inci-
dence and prevalence increased in Victoria, following the easing of
the Victorian lockdown, with no significant change in the incidence
and prevalence in NSW and in other jurisdictions over the same time
period.

The nationwide reduction in the incidence and the prevalence
of opioid use following the nationwide COVID-19 restrictions in
March 2020 mirrors the reduced opioid dispensing trends observed
in the United States?° and decreased overall medication prescribing
in Australian general practices during COVID-19 restrictions.?* This
may reflect reduced rates of help seeking during COVID-19
restrictions.

There was a weekly increase in the number of people initiating
on opioids in all jurisdictions between March 2020 and October
2020, coinciding with progressive easing of restrictions in different
jurisdictions. We observed a more delayed increase in Victoria with
imposing of the second lockdown in July 2020. In contrast, the
prevalence of opioid use remained relatively stable during the same
time period, indicating that COVID-19 restrictions did not corre-
spond with major disruptions in prevalent use. This may be due to
reduced occurrence of injury and trauma with stay-at-home orders,
and temporary suspension of non-urgent surgeries, which reduces
the likelihood of people starting on opioids for acute or post-surgical
pain.’ Existing patients may have had continued access to opioids
through Australian government initiatives such as expanded tele-
health services and digital image prescriptions.” Further studies may
examine whether delay in surgeries led to later increases in opioid
use, or if opioid dose increased, despite the prevalence remaining

constant.
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TABLE 1 Intervention effects on weekly count of people initiating and using opioids

Jurisdictions i) 95% Confidence interval

Opioid initiation

VIC Intervention point 1 Step change -0.40 -0.50, -0.31
Ramp 0.00? 0.00% 0.01
Intervention point 2 Step change 0.29 0.13,0.44
Ramp -0.02 -0.05,0.01
NSW Intervention point 1 Step change -0.33 -0.46, -0.21
Ramp 0.01 0.00% 0.02
Intervention point 2 Step change 0.10 -0.04,0.24
Ramp -0.03 -0.06, 0.00°
OTH Intervention point 1 Step change -0.21 -0.37, -0.04
Ramp 0.01 0.00?% 0.02
Intervention point 2 Step change 0.16 -0.02,0.34
Ramp -0.04 -0.08, 0.00?
Opioid prevalence
VIC Intervention point 1 Step change -0.85 -1.39,-0.31
Ramp 0.01 -0.02,0.04
Intervention point 2 Step change 0.72 0.11,1.33
Ramp -0.13 -0.25,- 0.01
NSW Intervention point 1 Step change -0.54 -1.01, —-0.07
Ramp 0.02 -0.01, 0.04
Intervention point 2 Step change 0.52 -0.04,1.07
Ramp -0.15 -0.26, —0.05
OTH Intervention point 1 Step change -0.62 -0.99, —-0.25
Ramp 0.01 -0.01, 0.03
Intervention point 2 Step change 0.22 -0.35,0.80
Ramp -0.12 -0.22, -0.03
Long-term opioid initiation
VIC Intervention point 1 Step change -0.16 -0.78,0.47
Ramp 0.01 -0.03,0.04
Intervention point 2 Step change -0.12 -0.89,0.64
Ramp -0.04 -0.18,0.10
NSW Intervention point 1 Step change -0.25 -1.04,0.54
Ramp <0.00? -0.04,0.04
Intervention point 2 Step change -0.03 -1.03,0.97
Ramp -0.07 -0.25,0.10
OTH Intervention point 1 Step change 0.03 -0.44,0.50
Ramp -0.01 -0.03,0.01
Intervention point 2 Step change -0.56 -1.20, 0.09
Ramp 0.05 -0.07,0.17

Step change: a sudden, sustained change where the time series is shifted up or down as a result of the intervention; Ramp: a change in slope occurring
immediately following the intervention; Intervention point 1: week starting 23 March 2020, at the introduction of the nationwide COVID-19 restrictions;
Intervention point 2: week starting 28 October 2020, at the easing of Victorian lockdown; VIC: Victoria; NSW: New South Wales; OTH: Other Australian
jurisdictions.

@Figures greater than 0 and less than 0.005 are shown as 0.00 when rounded to two decimal points.

Contrary to one possible hypothesis, mental health and other inappropriate prescribing including modifications to approved pack
stressors did not coincide with a change in the proportion of people sizes and clinical criteria for PBS subsidy in June 2020,2? and imple-

initiating LTOT. This may reflect other system-level changes to curb mentation of mandatory prescription monitoring in Victoria in April
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FIGURE 1 Weekly count of people initiating and using opioids per 1000 people. Weekly count of people initiating and using opioids in
Victoria (VIC), New South Wales (NSW) and other jurisdictions (OTH) from January 2018 to December 2020. Blue line represents the actual
count of people dispensed opioids while the red line represents the values predicted by the ARIMA model in the absence of COVID-19
restrictions (counterfactual). Dotted vertical lines correspond to the weeks starting 23 March 2020 and 28 October 2020. These dates coincide
with the introduction of the nationwide COVID-19 restrictions and the easing of Victorian lockdown, respectively. (A) Total number of people
initiating opioids per 1000 people per week in VIC, NSW and OTH. (B) The total number of people using opioids per 1000 people per week in
VIC, NSW and OTH.
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FIGURE 2 Weekly proportion of people initiating on long-term opioid use. Proportion of people initiating on long-term opioid use per 1000
people initiating on opioids per week in Victoria (VIC), New South Wales (NSW) and other jurisdictions (OTH) from January 2018 to December
2020. Blue line represents the actual count of people dispensed opioids while the red line is a forecast of the trends based on 2018 and 2019
data. Dotted vertical lines correspond to introduction of nationwide COVID-19 restrictions in the week starting 23 March 2020 and easing of

Victorian lockdown in the week starting 28 October 2020.

2020.2% Opioid prescribing declined from 2018 to 2020. The avoid-
ance of escalating opioid prevalence in the community is an important
outcome. Further evaluation of what may have contributed to these
outcomes may be of importance in developing future strategic
responses.

Expansion of telehealth services may have enabled better
access to pain specialists and pain-related services.?* Future
research is needed to determine possible corresponding impacts on
analgesic and opioid use. Moreover, it will be important to study
whether or not reduction in the incidence and prevalence of opioid
use observed so far are compensated with greater levels of use
post-pandemic.

Our results did not show evidence of increased dispensing in
March 2020, suggestive of stockpiling, as observed for other classes

21 |n Australia, opioid prescriptions require special

of medicine.
approvals for repeat supplies, in contrast to other medication classes
such as statins and antihypertensives, which are allowed multiple
repeat supplies on a single prescription. This means that people must

consult their prescribers for new opioid prescriptions each time,

averting stockpiling. Furthermore, real-time prescription monitoring
systems, although currently not mandatory in every jurisdiction,?®
may be deterring prescribers and dispensers from enabling excess
supply of opioids.

Our study utilised a large-scale dataset representative of the
national population. The ARIMA modelling controlled for trends in the
data that are non-linear and subject to complex seasonality, as is
known to exist with PBS data.** Comparison with data from the previ-
ous 2 vyears allowed for a more accurate projection of opioid
dispensing trends in the absence of COVID-19 restrictions.
Jurisdictional-level data enabled comparison of trends between juris-
dictions with differing degrees of COVID-19 restrictions.

There are some inherent limitations in our study. Firstly, it was
not possible to determine the extent to which changes in opioid
dispensing may have reflected background system-level changes in
opioid prescribing and monitoring. Secondly, we did not examine dose
changes over time nor quantities prescribed per prescription. People
already using opioids may have used higher or lower doses during
COVID-19 restrictions. Thirdly, our data did not include private
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prescriptions, which account for approximately 10% of opioid pre-
scriptions in Australia.2®> Changes in the patterns of unsubsidised or
extramedical opioid use may not be captured in our study.

In conclusion, more stringent restrictions coincided with more
pronounced reductions in overall opioid initiation. Incidence
rebounded to pre-pandemic levels, with a more gradual recovery in
Victoria compared to other jurisdictions, while prevalence remained
stable in all jurisdictions. Initiation of LTOT did not change during

COVID-19 restrictions.
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