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Abstract
Background  The coronavirus disease 2019 (COVID-19) pandemic has led to disruptions of healthcare delivery and may 
thus have impacted patterns of prescription opioid use, including risk factors for long-term use.
Objective  We aimed to describe changes in patterns of prescription opioid use due to the COVID-19 pandemic in community-
dwelling adults without a cancer diagnosis.
Methods  Using administrative claims data of the province of Quebec, Canada, a random sample of adults (aged ≥18 years) 
was selected. These were members of the public drug plan without a cancer diagnosis who initiated a prescription opioid 
in the outpatient setting between 1 January, 2018 and 28 December, 2020. We assessed the daily dose of initial prescrip-
tion opioids, the number of days’ supply of initial dispensing, and the total duration of opioid use over the first 6 months 
following initiation. We applied interrupted autoregressive integrated moving average models to examine weekly patterns 
of prescription opioids before and during the pandemic (starting at the lockdown). Our models included a step intervention 
function (immediate change) and a ramp intervention function (slope change).
Results  There were 112,650 and 34,261 patients who initiated opioid therapy, respectively, in the 115-week pre-pandemic 
period and in the 41-week pandemic period. At the start of the lockdown, there was a significant immediate decrease in 
opioid treatment initiation (−326; 95% confidence interval [CI] −419 to −234) and initial daily dose (−1.7 morphine mil-
ligram equivalents; 95% CI −2.7 to −0.7). Conversely, there was a significant immediate increase in the number of days’ 
supply of initial dispensing (1.4 days; 95% CI 1.0 to 1.8) and the total duration of opioid use over 6 months (5.7 days; 95% 
CI 4.6 to 6.8). All these weekly measures returned to values close to those of the pre-pandemic period 10 weeks after the 
start of lockdown.
Conclusions  Our findings showed that the COVID-19 lockdown had an impact on initial number of days’ supply, which is a 
risk factor for long-term use and ultimately opioid-related harm. However, over time, prescription practices and use reverted 
to those observed in the pre-pandemic period.
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Key Points 

A decrease in opioid treatment initiation and initial daily 
dose, paralleled by an increase in opioid initial num-
ber of days’ supply and total duration of therapy were 
observed during the lockdown period.

Ten weeks after the start of lockdown, the patterns of 
prescription opioid use reverted to those observed before 
the lockdown.
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1  Introduction

The coronavirus disease 2019 (COVID-19) pandemic 
has disrupted healthcare delivery worldwide. In the prov-
ince of Quebec, Canada, a state of health emergency was 
declared on 13 March, 2020, in response to the increasing 
number of COVID-19 cases. On 16 March, 2020, several 
mitigation measures were enforced to slow the spread of 
the virus [1]. People were urged to stay at home, while 
healthcare professionals restricted patient interactions 
to urgent and essential services. These restrictions were 
maintained for several weeks and led to the interruption 
of elective procedures, a decrease in physician and emer-
gency department visits, and a shift to telemedicine across 
Canada [3]. Some of the pharmacists’ legal activities were 
also relaxed, and included, among others, the prolongation 
of prescriptions for periods extending beyond the maxi-
mum periods provided for by law, the prescription of drugs 
for all minor conditions (under certain restrictions), and 
the substitution of drugs for those from another therapeutic 
subclass.

Previous studies have assessed changes in medication 
prescribing resulting from the COVID-19 pandemic. In 
Texas, USA, patients with chronic low back pain used less 
nonsteroidal anti-inflammatory drugs, whereas opioid use 
remained unchanged [4]. In the province of Ontario, Can-
ada, more nursing home residents were dispensed opioids, 
antipsychotics, and antidepressants during the pandemic 
[5].

Another impact of the COVID-19 pandemic has been 
the exacerbation of the opioid-related overdose crisis in 
North America. In Kentucky, USA, the number of emer-
gency department visits for opioid overdoses increased by 
17% compared with the period of January–February 2020 
[6]. The province of British Columbia, Canada reported a 
growing number of opioid-related deaths in the month of 
June 2020 in contrast to June 2019 [7].

Long-term opioid use is a known predictor of opioid-
related harm [8–14]. Previous studies have shown that the 
number of days’ supply of the initial dispensing beyond 7 
days [15] or 15 days [16] increases the risk of progressing 
to long-term opioid use. As an attempt to curb the opioid 
epidemic in Canada, which was officially declared on 14 
April, 2016 [17], several policies and risk minimization 
activities have been implemented over the past decade, 
such as drug scheduling to increase the accessibility to 
naloxone, communication to healthcare professionals and/
or patients, as well as interventions at the point of care 
(e.g., opioid stickers in pharmacies, triplicate prescrip-
tions, prescription monitoring programs Goyer etal.,2). In 
the context of the Canadian Specific Opioid targeted Risk 
Management Plan [18], we ought to know whether the 

COVID-19 pandemic has modified the effectiveness of risk 
minimization efforts, including those that aim at optimiz-
ing opioid prescribing.

Owing to a decreased potential for monitoring practices, 
we hypothesized that reduced access to prescribers during 
the COVID-19 pandemic has altered patterns of prescription 
opioid use, including those that are risk factors for opioid-
related harm such as an increase in the number of tablets 
dispensed. In this retrospective cohort study, conducted in 
the community-dwelling adult population without a cancer 
diagnosis who initiated a prescription opioid in Quebec, 
Canada, we aimed at describing changes in the patterns of 
use before and during the COVID-19 pandemic.

2 � Methods

2.1 � Design

We conducted a retrospective cohort study of adults (aged 
≥18 years) without a cancer diagnosis who initiated a pre-
scription opioid (new user design) in the outpatient setting 
in the province of Quebec, Canada. Using administra-
tive claims data, we assessed the distribution over time of 
patients who initiated a prescription opioid and the patterns 
of opioid use (product dispensed, daily dose expressed in 
morphine milligram equivalent, initial number of days’ 
supply, total duration of opioid use over the first 6 months 
after initiation). We compared patterns observed during the 
period prior to the start of the COVID-19 pandemic (1 Janu-
ary, 2018 to 15 March, 2020) to those during the pandemic 
(16 March, 2020 [start of the lockdown in Quebec] to 28 
December, 2020). As an attempt to identify subpopulations 
most affected by the pandemic, we performed comparisons 
within each potential indication for opioid initiation (acute 
pain including surgery, chronic pain, or other).
2.2 � Data Sources

We used three administrative claims databases (drug dis-
pensing database, medical database, and beneficiary data-
base), managed by the public healthcare program of Que-
bec (Régie de l’assurance maladie du Québec, RAMQ), via 
a deterministic linkage using the patient health insurance 
number. In Quebec, there is universal coverage of medi-
cal services regardless of a patient’s socio-economic status. 
However, the public drug plan covers the majority (94%) 
of elderly people (aged ≥65 years), welfare recipients, and 
residents whose medication costs are not covered by private 
insurance (about 43% of residents aged <65 years). The ben-
eficiary database includes sociodemographic characteristics 
(age group, sex, region of residence), level of copay, and 
coverage periods. The drug dispensing database contains 
dispensing date, drug code, number of units, dose per unit, 
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number of days’ supply, and prescriber’s specialty related 
to drugs covered by the plan. There is no information on in-
hospital and over-the-counter medications, nor on indication. 
The medical services database records inpatient, outpatient, 
and emergency department services that are billed on a fee-
for-service. These include medical visits and related diagno-
ses coded using the International Classification of Diseases, 
Ninth Revision as well as procedures and laboratory tests 
(although no results are available).

2.3 � Study Population

The study population was that of community-dwelling adults 
(aged ≥18 years) initiating a prescription opioid (butorpha-
nol, codeine, fentanyl, hydromorphone, meperidine, mor-
phine, oxycodone, or pentazocine, in monotherapy or in 
combination) in the outpatient setting between 1 January, 
2018 and 28 December, 2020. We selected the start date of 
1 January, 2018 to provide a baseline of approximately 2 
years prior to the start of the lockdown due to COVID-19 
(16 March, 2020 in Quebec) and the end date of 28 Decem-
ber, 2020 to keep only complete weeks in the analyses. We 
required that individuals had continuous enrollment in the 
Quebec public drug plan for at least 12 months before opi-
oid initiation (index date) and until 28 December, 2020. 
Therefore, patients who died during the study period were 
excluded in order to avoid right censoring of the data on 
opioid duration. We excluded patients with a cancer diag-
nosis (International Classification of Diseases, Ninth Revi-
sion, codes 140-239.9) recorded in medical services claims 
at any time during the whole study period. In accordance 
with the new user design, we only included patients who ini-
tiated a prescription opioid treatment and excluded all users 
who received an opioid dispensing during the 12 months 
before the index date. As per the data-sharing agreement, the 
RAMQ selected a random sample of the eligible population, 
as it was not possible for data privacy purposes to analyze 
the entire population. Because the eligibility assessment 
was conducted by the RAMQ, it is not possible to describe 
the flow of patients through all stages of the selection pro-
cess. Patients who initiated a prescription opioid more than 
once during the study period were only included once in the 
cohort (at the first eligible index date).

2.4 � Variables

We assessed patterns of opioid use at the index date and 
over the 6 months following treatment initiation. At the 
index date, we determined the product dispensed (including 
concomitant opioid use), mode of action (short-acting or 
long-acting, or both), potential indication for opioid initia-
tion (acute pain, chronic pain, other), initial number of days’ 
supply, prescribed daily dose, as well as total duration over 

6 months following treatment initiation. Because indica-
tion is not available in the drug dispensing database, we 
derived the potential indication for opioid initiation using 
a diagnosis-based and procedure-based algorithm [16]. We 
defined three mutually exclusive categories: (i) diagnosis or 
procedure associated with acute pain (presence of a billing 
code for surgical procedure, accident, or fracture) in the 7 
or 30 days prior to the index date, depending on diagnosis/
procedure, or index opioid prescribed by a dentist; (ii) none 
of the above and medical visits with a diagnosis associated 
with chronic pain (arthritis, spinal stenosis, fibromyalgia, 
osteoporosis, spinal deformity, neuropathy, abscess, or limb, 
neck, abdominal, thoracic, tendon, renal colic, or digestive 
system pain) in the 12 months prior to the index date; (iii) 
none of the above and an inpatient visit billed within 7 days 
prior to the index date or no records of events potentially 
associated with opioid initiation. We derived the daily dose 
of prescription opioids from dispensing claims using dose 
per unit, number of units dispensed, and initial number 
of days’ supply. It was expressed as morphine milligram 
equivalents using conversion factors described in a previous 
study [16]. Over the 6 months following opioid initiation, 
we calculated the total duration of opioid use (for patients 
with at least 6 months of follow-up) using opioid refill dates 
and the number of days’ supply. When the same product was 
renewed during the follow-up period, the total duration of 
use was the sum of the individual number of days’ supply, 
up to a maximum of 6 months. If a hospitalization occurred 
during an active opioid prescribing period, without any opi-
oid dispensing after discharge, the patient was assumed not 
to have taken the opioid during hospitalization. Conversely, 
a patient who was hospitalized during a period of opioid 
treatment and received another dispensation after discharge 
(at any time) was assumed to have continued treatment dur-
ing hospitalization and the hospital length of stay was added 
to the total duration of use.

At the index date, we assessed the following patient char-
acteristics as covariables: age group (18–44, 45–54, 55–64, 
65–74, 75–84, ≥85 years), sex, region of residence (urban, 
semi-urban, rural), and socioeconomic status (using the level 
of copay as a proxy for income, categorized into: benefi-
ciary of drug program (<65 years), low income (≥65 years), 
medium income (≥65 years), high income (≥65 years), 
welfare recipient). We calculated the Charlson Comorbid-
ity Index (CCI) using medical claims recorded in the 12 
months prior to the index date as an indicator of overall 
health status given that the CCI is a predictor of the risk of 
dying in the following year [19]. The CCI was categorized 
into 0, 1, 2, 3, and ≥4.
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2.5 � Statistical Analysis

We performed descriptive analyses of patient baseline char-
acteristics (age group, sex, region of residence, socioeco-
nomic status, CCI) and patterns of opioid use (index opioid, 
mode of action, potential indication for opioid) stratified by 
period (pre-pandemic and pandemic). We calculated stand-
ardized differences, which measure the effect size between 
two groups, to compare these characteristics between peri-
ods. A standardized difference <0.10 indicated a negligi-
ble difference in characteristics between periods [20]. We 
assessed prescription opioid patterns using the following 
measures: (i) prescription rate (number of patients initiating 
prescription opioids); (ii) opioid dispensed at the index date; 
(iii) prescribed daily dose of index opioid; (iv) number of 
days’ supply of index opioid; and (v) total duration of opioid 
use over the first 6 months following opioid initiation (for 
patients with at least 6 months of follow-up).

To measure trends over time in prescription practices, 
we used interrupted autoregressive integrated moving 
average (ARIMA) models to examine the association of 
the pandemic with patterns of prescription opioids. As we 
received a random sample of the eligible population, the 
distribution of the weekly number of patients initiating a 
prescription opioid was an accurate estimator of prescrip-
tion rate. The number of patients initiating prescription opi-
oids was examined for all opioids combined and separately 
for hydromorphone, morphine, and oxycodone (the three 
most frequently used index opioids). Because long-acting 
opioids only accounted for approximately 1% of the dis-
pensed opioids, it was not feasible to stratify by long-acting 
versus short-acting. We also determined trends over time in 
the prescribed daily dose of index opioids, number of days’ 
supply of index opioids, and total duration of opioid use 
over 6 months, measured as mean per week. The ARIMA 
models allowed an examination of changes in patterns of 
prescription opioids while accounting for autocorrelation 
between consecutive weekly observations and seasonality 
[21]. The pre-pandemic period covered 115 weeks, while 
the pandemic period, starting on 16 March, 2020, covered 
41 weeks.

To estimate the immediate and long-term impacts of the 
pandemic on patterns of prescription opioids, our models 
included a step intervention function (immediate change) 
and a ramp intervention function (slope change) [22]. We 
used an automated algorithm in the forecast package for R, 
to identify the ARIMA model terms [23]. This algorithm 
iteratively searches over a series of potential ARIMA mod-
els for the one with the lowest Akaike information criterion 
or Bayesian information criterion, with several constraints 
applied to avoid convergence problems. We examined the 
fit of the model using autocorrelation function and partial 

autocorrelation function plots, normality plots of the model 
residuals, and Ljung–Box tests for stationarity.

We then fit those ARIMA models to the pre-pandemic 
period in order to forecast weekly patterns of prescription 
opioids during the pandemic period. Therefore, we could 
compare observed outcomes during the pandemic period 
with the projected outcomes in the hypothetical absence of 
a pandemic.

We also stratified the analyses by potential indication 
for opioid initiation (acute versus chronic pain) and age 
group (18–64 years and ≥65 years) for all outcomes. The 
cohort was programmed using SAS software, version 9.4 
(SAS Institute Inc., Cary, NC, USA) and the R package was 
used for the ARIMA analyses [24].

3 � Results

Out of the 294,633 individuals who met the inclusion and 
exclusion criteria, a random sample of 146,911 new users of 
prescription opioids was available. A total of 112,650 indi-
viduals initiated therapy over the 115-week pre-pandemic 
period and 34,261 over the 41-week pandemic period. As 
shown in Table 1, all sociodemographic characteristics and 
the CCI were below the threshold of a 0.10 standardized 
difference, meaning that there were no differences in the 
characteristics of patients who initiated treatment before and 
during the pandemic.

The characteristics of opioid prescriptions dispensed at 
treatment initiation are summarized in Table 2. In both the 
pre-pandemic and pandemic periods, the most frequent opi-
oid prescriptions dispensed were hydromorphone (47.6% 
and 52.3%), morphine (33.2% and 33.8%), and oxycodone 
(11.7% and 10.5%), and patients were mostly dispensed 
short-acting opioids (98.9% and 98.8%). Codeine prescrip-
tions decreased from 6.6% in the pre-pandemic period to 
2.8% during the pandemic period, with a standardized dif-
ference of 0.18. Potential indication for chronic pain, which 
decreased from 40.0% to 34.9%, and other potential indica-
tions, which increased from 37.2% to 45.7%, were above the 
threshold of a 0.10 standardized difference.

Figures 1 and 2 illustrate weekly measures for all out-
comes, and forecasts in the absence of a pandemic. The fre-
quency of an initial prescription opioid presented seasonal 
fluctuations over the pre-pandemic period (Fig. 1). At the 
onset of the pandemic, there was a significant immediate 
decrease of 326 weekly treatment initiations (95% confi-
dence interval [CI] −419 to −234), while the slope change 
further represented an increase of 8 weekly treatment initia-
tions (95% CI 4 to 12) (Fig. 1a, Table 3). There was a rela-
tive difference of −49.5% in the observed versus forecasted 
number of opioid treatment initiations in the first week of the 
pandemic (Table 3). Initiation of hydromorphone, morphine, 
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and oxycodone followed similar trends during the pandemic 
period (Fig. 1b–d, Table 3).

The daily dose of the index opioid significantly decreased 
by 1.7 morphine milligram equivalents (95% CI −2.7 to 
−0.7) at the beginning of the pandemic (Fig. 2a, Table 3). 
In contrast, the mean number of initial days’ supply sig-
nificantly increased as demonstrated by the step change of 
1.4 days (95% CI 1.0 to 1.8) (Fig. 2b, Table 3). A similar 
trend was observed for the total duration of opioid use over 
6 months, with an immediate increase of 5.7 days (95% CI 
4.6 to 6.8) (Fig. 2c, Table 3). The initial decrease in initial 
daily dose reverted and over time, actually increased by 0.05 
weekly. Conversely, the initial increase in the number of 
initial days’ supply and in the total duration of opioid use 
over 6 months reverted and over time decreased by 0.03 and 
0.3 weekly, respectively (Table 3). Of note, the initial num-
ber of days’ supply and total duration presented a decline 
tendency over the pre-pandemic period (Fig. 2b, c).

Approximately 10 weeks after the start of the pandemic, 
all weekly measures returned to values close to the pre-
pandemic period and did not differ from the forecasted 
values (Figs. 1, 2). The results of the stratified analyses by 
potential indication and by age groups for all measures were 
consistent with the main analyses. Notably, for the strata of 
chronic pain (potential indication) and age ≥65 years, the 
mean number of initial days’ supply was 7 days in the first 
week of the pandemic (Tables S1–4 in the Electronic Sup-
plementary Material).

4 � Discussion

In this retrospective cohort study, the COVID-19 pandemic 
was significantly associated with an immediate decrease in 
both the number of patients initiating a prescription opioid 
and the initial opioid daily dose. Lower morphine milligram 

Table 1   Patient baseline 
characteristics

Pre-pandemic period: 1 January, 2018 to 15 March, 2020. Pandemic period: 16 March, 2020 to 28 Decem-
ber, 2020
A standardized difference <0.10 indicates a negligible difference in characteristics between periods

Characteristic Pre-pandemic period, 
N = 112,650, n (%)

Pandemic period, N 
= 34,261, n (%)

Standardized 
difference

Age group, years
 18–44 25,748 (22.9) 8723 (25.5) 0.06
 45–54 12,243 (10.9) 3400 (9.9) 0.03
 55–64 20,040 (17.8) 5591 (16.3) 0.04
 65–74 32,084 (28.5) 9228 (26.9) 0.03
 75–84 16,661 (14.8) 4928 (14.4) 0.01
 ≥85 5874 (5.2) 2391 (7.0) 0.07

Sex
 Female 63,131 (56.0) 18,745 (54.7) 0.03
 Male 49,519 (44.0) 15,516 (45.3) 0.03

Region of residence
 Urban 35,380 (31.4) 10,607 (31.0) 0.01
 Semi-urban 45,815 (40.7) 14,331 (41.8) 0.02
 Rural 31,013 (27.5) 9151 (26.7) 0.02
 Unknown 442 (0.4) 172 (0.5) 0.02

Socioeconomic status
 Beneficiary of drug program (<65 years) 44,202 (39.2) 13,992 (40.8) 0.03
 High income (≥65 years) 28,646 (25.4) 8577 (25.0) 0.01
 Medium income (≥65 years) 22,432 (19.9) 6899 (20.1) 0.01
 Low income (≥65 years) 3190 (2.8) 961 (2.8) <0.01
 Welfare recipient 14,180 (12.6) 3832 (11.2) 0.04

Charlson Comorbidity Index
 0 25,458 (22.6) 8604 (25.1) 0.06
 1 14,989 (13.3) 4224 (12.3) 0.03
 2 22,114 (19.6) 6706 (19.6) <0.01
 3 29,682 (26.4) 8954 (26.1) <0.01
 ≥4 20,407 (18.1) 5773 (16.9) 0.03
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Table 2   Characteristics of 
initial prescription opioid 
dispensing

Pre-pandemic period: 1 January, 2018 to 15 March, 2020. Pandemic period: 16 March, 2020 to 8 Decem-
ber, 2020
A standardized difference <0.10 indicates a negligible difference in characteristics between periods

Variable Pre-pandemic period, N = 
112,650, n (%) 

Pandemic period, N = 
34,261, n (%)

Standardized 
difference

Opioid dispensed at the index date
 Hydromorphone 53,651 (47.6) 17,920 (52.3) 0.09
 Morphine 37,353 (33.2) 11,565 (33.8) 0.01
 Oxycodone 13,124 (11.7) 3590 (10.5) 0.04
 Codeine 7385 (6.6) 973 (2.8) 0.18
 Meperidine 786 (0.7) 114 (0.3) 0.05
 Fentanyl 157 (0.1) 43 (0.1) <0.01
 Butorphanol 4 (<0.1) 0 0.01
 Pentazocine 4 (<0.1) 0 0.01
 Combination 186 (0.2) 56 (0.2) <0.01

Mode of action
 Short 111,357 (98.9) 33,861 (98.8) <0.01
 Long 1293 (1.1) 395 (1.2) <0.01
 Both 0 5 (0.01) 0.02

Potential indication for opioids
 Acute pain 25,766 (22.9) 6642 (19.4) 0.09
 Chronic pain 45,002 (40.0) 11,959 (34.9) 0.10
 Other 41,882 (37.2) 15,660 (45.7) 0.17

Fig. 1   Observed and forecasted weekly number of patients initiating prescription opioids. a all opioids combined, b hydromorphone, c mor-
phine, and d oxycodone. CI confidence interval
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equivalents prescribed may be because of less opportunity 
for monitoring during a period where access to a healthcare 
professional was impaired. Conversely, there was a sig-
nificant immediate increase in the number of days supply 

dispensed at the index date and in the total duration of opioid 
use over 6 months after opioid initiation, which is consistent 
with our hypothesis that reduced access to healthcare may 
result in larger prescription fills. These were shown to be 

Fig. 2   Observed and forecasted weekly patterns of prescribed opioids. a mean initial daily dose, b mean initial number of days’ supply, and c 
mean duration of opioid use over 6 months. CI confidence interval, MME morphine milligram equivalents

Table 3   Impact of the coronavirus disease 2019 pandemic on patterns of prescription opioids using interrupted autoregressive integrated moving 
average models

Pandemic period: 16 March, 2020 to 28 December, 2020
CI confidence interval, MME morphine milligram equivalents
a Step intervention function
b Ramp intervention function

Prescription opioid patterns First week of the pandemic period Immediate changea (95% CI) Slope changeb (95% CI)

Observed Forecasted (95% CI) Relative 
difference, 
%

Opioid initiation, all opioids (n) 655 979 (881 to 1078) −49.5 −326 (−419 to −234) 8.4 (4.4 to 12.3)
Opioid initiation, hydromorphone (n) 330 469 (409 to 529) −42.1 −200 (−274 to −125) 4.4 (−4.1 to 12.9)
Opioid initiation, morphine (n) 213 317 (266 to 368) −48.9 −92 (−120 to −65) 2.3 (1.2 to 3.4)
Opioid initiation, oxycodone (n) 68 105 (80 to 131) −55.0 −44 (−60 to −29) 1.4 (0.8 to 2.0)
Initial daily dose, MME (mean) 32.5 33.0 (31.2 to 34.8) −1.6 −1.7 (−2.7 to −0.7) 0.05 (0.01 to 0.09)
Initial number of days’ supply (mean) 6.5 5.4 (5.0 to 5.9) 16.1 1.4 (1.0 to 1.8) −0.03 (−0.06 to −0.01)
Total duration over 6 months (mean) 14.5 11.3 (9.7 to 12.9) 22.0 5.7 (4.6 to 6.8) −0.3 (−0.4 to −0.2)
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risk factors for long-term opioid use and ultimately, opioid-
related harm [16]. The magnitude of the slope change was 
small for the measures of prescription opioid patterns and 
the observed and forecasted values did not differ approxi-
mately 10 weeks after the start of the pandemic. In Quebec, 
as the incidence of COVID-19 cases started to drop in June 
2020 (until the start of the second wave in September–Octo-
ber 2020), some mitigation measures were lifted by the 
authorities [1]. Therefore, the healthcare system might have 
been able to accommodate the demand of patients other than 
those with COVID-19, which might explain the minor long-
term impact of the pandemic in the initiation of prescription 
opioids in our study.

Our findings corroborate estimates from Ontario where 
the rate of individuals receiving at least one claim for pre-
scription opioids decreased from March to April 2020 (from 
8.15 to 7.23 per 1000 persons) and then increased in July 
2020 (to 8.07 per 1000 persons) [25]. Conversely, in nursing 
homes in the same province, the impact of the pandemic was 
noticeable after June 2020 when 1% more residents were 
dispensed an opioid [5]. These divergent findings may be 
explained by differences in populations, namely that nursing 
home residents were older and frailer than the population 
covered by the public drug plan in Quebec included in our 
study.

Our study may reveal some concerns related to therapy 
duration as the mean number of initial opioid days’ supply 
increased to approximately 7 days during the early stage 
of the pandemic period, particularly for the elderly and for 
patients with a potential indication of chronic pain. Previ-
ous studies suggest that initial opioid prescriptions should 
not exceed 7 days [15, 16]. However, the increase of initial 
number of days’ supply observed at the beginning of the 
pandemic was temporary and offset by a decrease in initial 
daily dose. Moreover, the total duration of opioid use over 
a 6-month period was 18 days at its peak, which does not 
indicate a tendency for long-term opioid use (i.e., treatment 
for more than 3 months) [26].

Additionally, we observed the trends of prescription opi-
oid patterns during the pre-pandemic period. First, there was 
a seasonal effect in opioid initiation, with lower numbers 
around end-of-year holidays and summer (likely because 
of vacation time in Canada). Second, the number of initial 
days’ supply decreased over time, possibly owing to changes 
in prescription practices and as a response to the implemen-
tation in Canada of opioid drug policies and regulatory 
measures, such as the Canadian Specific Opioid targeted 
Risk Management Plan.

The main strengths of our study are the analysis of a 
large cohort of individuals and the long time period before 
the pandemic (115 weeks) in the ARIMA model to pre-
dict the patterns of prescription opioids in the hypothetical 
absence of a pandemic. Our study also has some potential 

limitations. First, the use of pharmacy claims to measure 
medication utilization may not reflect the real medication 
use by the individuals. Second, we could not determine the 
actual indication for opioid therapy. However, we applied 
a comprehensive algorithm to identify diagnoses and pro-
cedures related to acute and chronic pain as well as other 
potential indications [16]. Finally, our study population 
represents residents of Quebec covered by the public drug 
plan (the vast majority of the elderly and close to half of the 
population aged 18–64 years), and our findings may not be 
generalizable to others without these benefits.

5 � Conclusions

The COVID-19 pandemic has placed pressure on healthcare 
systems and resources, including prescription drugs. For 
high-risk drugs, such as opioids, which are currently under 
increased scrutiny, we found that patterns of prescription 
opioids were temporally affected by the pandemic; however, 
we did not detect a critical long-term impact. Further inves-
tigations should continue to evaluate the effect of a pan-
demic on factors associated with opioid-related harm and 
death. Monitoring changes in prescribing behaviors during 
the pandemic is crucial to tailor health programs aimed at 
reducing morbidity and mortality associated with prescrip-
tion opioid usage.
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