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Abstract 

Background Opioid-related emergency department (ED) visits in Canada increased during the COVID-19 pandemic, 
but how trends in volume and case severity changed from pre-pandemic times through the pandemic is not known. 
Trends in ED visits related to specific types of opioids also remain unclear. Our objective was to describe pre-pan-
demic trends and how they changed with the onset of COVID-19 and thereafter.

Methods Based on data from the Canadian Hospitals Injury Reporting and Prevention Program, we identified opioid-
related ED visits and constructed a time series from March 12, 2018 through March 7, 2021—two pre-COVID peri-
ods and one COVID period. We used an interrupted time series (ITS) analysis to examine trends in volume and case 
severity. We compared medians and means of monthly counts and percentages of severe cases between the periods, 
by sex, age, and opioid type.

Results Before the pandemic, there was an increasing trend in fentanyl-related visits for males, females and 25- 
to 64-year-olds, and a decreasing trend in heroin-related visits for males and 18- to 64-year-olds. Fentanyl-related 
visits for 18- to 24-year-olds showed an immediate increase at the start of the pandemic and a decreasing trend dur-
ing the pandemic. Heroin-related visits for 12- to 17-year-olds had an immediate increase at the start of the pandemic; 
for 18- to 24-year-olds and 45- to 64-year-olds, the prior decreasing pre-pandemic trend ceased. For pooled opioid-
related visits, no significant trend in the percentage of severe cases was observed throughout the entire study period.

Conclusion This study shows that an ITS approach in trend analysis is a valuable supplement to comparisons 
of before and after measures (with or without controlling seasonal effects). The findings provide evidence on how ED 
presentations for opioid use evolved in Canada from 2018 to 2021. The results can inform policies designed to reduce 
opioid-related harm in the context of a public health emergency.
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Introduction
In Canada, the harms of opioid use increased during the 
COVID-19 pandemic [1, 2]. At the national level, there 
was a 91% increase in apparent opioid toxicity deaths and 
a 24% increase in opioid-related poisoning hospitaliza-
tions (Quebec not included) from April 2020 through 
March 2022, compared with the previous two years 
(April 2018 through March 2020) [1].

Several American studies have examined trends in opi-
oid-related emergency department (ED) visits before and 
during the pandemic [3–8]. Canadian studies are scarce, 
but a table presenting opioid-related ED visits based 
on data from the National Ambulatory Care Report-
ing System (partial coverage of Canadian EDs) has been 
published [2, 9]. According to the table, the volume of 
opioid-related ED visits for selected months during the 
pandemic (March 2020 through June 2021), compared 
with the same months pre-pandemic (January 2019 
through December 2019), initially decreased (March 
through May 2020) and then rose (June 2020 through 
June 2021). This type of comparison offers one perspec-
tive on pre-pandemic and pandemic contrasts, but it is 
not enough to understand the effect of pre-pandemic 
trends on the pandemic period and how trends changed 
with the onset of COVID-19 and thereafter.

To our knowledge, no Canadian studies have exam-
ined trends in ED visits related to specific types of opi-
oids, such as fentanyl and heroin, before and during the 
pandemic. Wastewater surveys from five major Cana-
dian cities, reflecting community consumption of opi-
oids, suggested that trends for specific opioids differed: 
an increase in fentanyl, a decrease in codeine, and no 
significant change in morphine and methadone [10, 11]. 
Additionally, fentanyl and its analogues were reported 
more frequently in apparent opioid-related deaths and 
poisoning hospitalizations [1]. Trends in ED visits related 
to specific opioids were not clear.

As well, our literature search failed to find stud-
ies of trends in the severity of opioid-related ED visits 
before and during the pandemic. Public health restric-
tions and fear of contagion would likely affect health 
care-seeking behaviour, [12] resulting in only the more 
severe opioid-related cases going to the ED. Thus, we 
would expect the severity of ED visits to increase at the 
start of the pandemic.

The main objective of this analysis was to use an inter-
rupted time series (ITS) approach [13] to examine trends 
in opioid-related ED visits from pre-pandemic through 
pandemic times. We aimed to describe the trend that 
existed before the pandemic and how it changed with the 
onset of COVID-19 and thereafter. We analysed trends in 
both volume and case severity for opioid-related ED vis-
its. The second objective was to conduct sex-, age- and 

opioid type-specific analyses wherever sufficiently granu-
lar data were available.

Methods
Data source
Our study was based on ED visit data from the Cana-
dian Hospitals Injury Reporting and Prevention Program 
(CHIRPP), an injury and poisoning sentinel surveillance 
system funded and administered by the Public Health 
Agency of Canada (PHAC) [14]. CHIRPP, which collects 
ED visit data, currently operates in 11 pediatric and nine 
general hospitals across Canada. At a visit to the ED of 
a CHIRPP-participating hospital, the patient or accom-
panying caregiver provides information about the time, 
place, and circumstances of the injury/poisoning event. 
The attending physician or other hospital staff then add 
clinical details, including substances involved, diagnosis 
(nature of injuries/poisonings, body parts affected), and 
treatment received. A data entry clerk at the hospital uses 
free-text variables to capture details of the event, includ-
ing specific substances (if applicable) and information 
not coded by other variables. Coders at PHAC verify the 
data, perform further interpretive coding of free-text var-
iables, and conduct data quality checks. Details about the 
development and uses of CHIRPP have been published 
elsewhere [15].

Case selection for opioid‑related injuries and poisonings
On March 23, 2022, we searched all CHIRPP cases 
entered on and before March 22, 2022. To identify 
opioid-related cases, we searched the text variables 
(i.e. narrative of injury event and substance) that pro-
vide information about substance use. For search terms, 
we consulted an online medication database [16]. The 
search terms (English and French) included opioids and 
related products—illicit drugs and prescription/over-
the-counter medications containing opioids. To obtain 
the highest possible search sensitivity for medications, 
we included both generic and brand names, such as 
codeine, Tylenol #1 #2 #3 #4, oxycodone, OxyCon-
tin, etc. The medication used to treat opioid overdose, 
naloxone (Narcan), was also included in the search 
terms. We used SAS Perl regular expression [17] to 
identify synonyms, truncated terms, different spellings, 
and possible misspellings. The comprehensive search 
terms are available in the Appendix.

Identified cases were manually reviewed. Those in 
which opioids were not a factor in the poisoning/injury 
event (for example, taking opioid medication for pain 
relief after the injury event) were excluded. If a case 
reported only historic opioid use and the use was clearly 
related to the current ED visit, the case was included; 
otherwise, it was excluded. If naloxone was used to treat 
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the overdose and had an effect on the patient, the case 
was included, even if no opioids were specified. If nalox-
one had no effect and no opioids were specified, the case 
was excluded. We enumerated each opioid reported. If 
an opioid was not specified, an “unspecified” category 
was assigned.

CHIRPP was created in 1990 and is continuously 
expanding. Several hospitals joined the surveillance sys-
tem after 2018 and some others experienced an inter-
ruption in reporting during the pandemic. We excluded 
those hospitals in the next step. As such, the opioid-
related cases from 15 hospitals were included for this 
study, among which ten hospitals were pediatric. All 
these hospitals are located in urban areas. They span 
across the five regions of Canada: Atlantic Provinces, 

Central Canada, Prairie Provinces, West Coast and 
Northern territories. More specifically, the hospitals are 
located in the following provinces and territories: New-
foundland and Labrador, Nova Scotia, Quebec, Ontario, 
Manitoba, Alberta, British Columbia, and Northwest 
Territories. For the time series analysis, we included only 
cases with an injury/poisoning date from March 12, 2018 
through March 7, 2021. Figure 1 illustrates the case selec-
tion process. The final count of cases was 1,969.

Variables
The outcome variables were counts of opioid-related ED 
visits and the percentage that were severe. If a patient 
was admitted to the hospital because of the injury/poi-
soning event or died during the ED visit or at arrival, the 

Fig. 1 Case selection of opioid-related emergency department visits, CHIRPP, March 12, 2018 through March 7, 2021
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case was considered severe. If the disposition of a case 
was unknown, the case was excluded from the severity 
analysis (n = 98). We checked the distribution of cases 
with unknown disposition by time and did not observe 
a pattern.

Demographic variables were biological sex and age. 
A gender analysis was not possible at the time. Age was 
grouped in years: younger than one, 1–4, 5–11, 12–17, 
18–24, 25–44, 45–64, and 65 or older.

Time series construction
The study period spanned three years: a two-year pre-
pandemic window and a one-year pandemic window. 
Within a week from March 13, 2020, all provinces and 
territories had declared a public health emergency and 
implemented restrictions [18]. We defined the week 
including March 13, 2020 as the pandemic start week 
(March 9, 2020 through March 15, 2020). We examined 
104 weeks before the start week (March 12, 2018 through 
March 8, 2020) and 52 weeks since the start week (March 
9, 2020 through March 7, 2021). To ensure time unit uni-
formity, we defined a month as exactly four weeks. Three 
13-month periods were analysed: pre-COVID-1 (March 
12, 2018 through March 10, 2019); pre-COVID-2 (March 
11, 2019 through March 8, 2020); and COVID (March 9, 
2020 through March 7, 2021). Each period covered four 
seasons, thereby controlling for seasonal effects.

Statistical analysis
We obtained monthly counts of pooled and specific 
opioid-related ED visits and calculated the percent-
age of severe cases in each month. An interrupted time 
series analysis (ITS) examined pre-pandemic and pan-
demic trends. We used the following regression model 
[13, 18, 19]:

where  Yt is the outcome—monthly count or percent-
age of severe cases. β0 estimates the baseline level of 
the outcome; β1 represents the slope (existing trend) 
before the pandemic; β2 estimates the level change 
after the interruption (pandemic onset), indicating 
the immediate change at the interruption; and β3 is 
the slope change after the interruption. The sum of β1 
and β3 represents the slope after the interruption [13, 
19, 20]. The  27th month (pandemic start month) is the 
interruption point. We used the generalised method 
of moments for coefficient estimation because of its 
robustness for non-linearity and heteroscedasticity [21, 
22]. Seasonality was addressed by the balanced distri-
bution of seasons before and after the interruption. 

Yt = β0 + β1 ∗ timet + β2 ∗ interruptiont + β3 ∗ time after interruptiont + et

In addition, we checked partial autocorrelation func-
tions to get last significant lag and used the Newey-
West autocorrelation adjusted standard errors [23] to 
address autocorrelation. We referenced a SAS macro 
[24] for the analysis.

We also calculated the median and mean of monthly 
counts and percentages of severe cases for each 13-month 
period (pre-COVID-1, pre-COVID-2, COVID) and the 
combined pre-COVID period. The purpose was to under-
stand the effect of the trend on the summarized measures 
of each period. We used the Mann–Whitney U-test to 
compare monthly counts or percentages between peri-
ods or population groups. We also used a goodness-of-fit 
test to compare the total counts (annual counts) between 
periods.

We stratified analyses by sex, age and opioid type. 
We excluded cases with missing sex or age for sex- or 
age- specific analyses. For the age groups less than 1, 
1–4, 5–11 and 65 + , the counts were 13, 88, 11 and 43, 
respectively, during the total 39  months at the pooled 
opioid level (the most majority of monthly counts were 
below five or even zero). We did not perform age-spe-
cific analyses for these age groups. For the visits involv-
ing the opioid types other than fentanyl and heroin 
(i.e. hydromorphone, oxycodone, codeine, morphine, 
methadone, tramadol), more than two-thirds of the 
monthly counts were lower than five at all sex and age 
level, so only annual counts were reported and com-
pared between periods. For the severity analysis, if any 
month had an ED visit count below five, the percent-
age of severe cases for that month would be based on a 
small denominator, so we did not perform the analyse 
in case severity. Only pooled opioid-related visits were 
analysed—overall and for males, females, and 25- to 
44-year-olds.

We defined statistical significance as P < 0.05 and 
used PC SAS 9.4 for the analysis [25].

Results
Characteristics of opioid‑related cases
For the 15 hospitals included in this study, we identi-
fied 467,127 CHIRPP cases with an injury/poison-
ing date from March 12, 2018 through March 7, 2021; 
1,969 were opioid-related. Table  1 compares the age, 
sex, and temporal distributions of opioid-related and all 
CHIRPP cases. More males than females were observed 
overall and among opioid-related cases. Patients in 
opioid-related cases tended to be older than those in all 
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CHIRPP cases. The percentage of opioid-related cases 
among all CHIRPP cases was higher in the COVID 
period (March 9, 2020 through March 7, 2021), com-
pared with the two pre-COVID periods (March 12, 
2018 through March 10, 2019 and March 11, 2019 
through March 8, 2020).

Among the opioids recorded in all opioid-related ED 
visits, fentanyl and heroin were the most common, fol-
lowed by hydromorphone, oxycodone, codeine, mor-
phine, methadone, and tramadol (Table 2).

Volume trends
In terms of annual counts, there were more fentanyl-
related ED visits and fewer heroin-, hydromorphone-, 
and morphine-related ED visits during COVID, com-
pared with pre-COVID (Table 2).

Figure  2 shows trends in monthly counts of ED visits 
related to pooled opioids, fentanyl, and heroin, overall and 
by sex. Figure 3 shows stratification by age group. Table 2 
shows coefficient estimates from the ITS analysis and medi-
ans and means of monthly counts for the pre-COVID and 
COVID periods. The ITS analysis did not find a significant 
trend in ED visits related to pooled opioids for overall cases, 
males, or females. However, a significant increasing trend 
among 12- to 17-year-olds before the pandemic continued 
during the pandemic; a significant decreasing trend was 
observed among 18- to 24-year-olds before the pandemic; a 

significant change (increase in slope) after the interruption 
point was observed among 45- to 64-year-olds. Based on 
the medians and means of monthly counts, the volume of 
pooled opioid-related ED visits for overall cases increased 
significantly during COVID (median: 55/month; mean: 
60.2/month), compared with the two pre-COVID periods 
combined (median: 44.5/month; mean: 45.6/month). A sig-
nificant increase was apparent for males and females and 
for 12- to 17-year-olds and 25- to 44-year-olds.

For fentanyl-related ED visits, the ITS analysis showed 
a significant increasing trend before the pandemic with 
no level and slope change after the interruption point, 
overall or for males, females, and 25- to 64-year-olds. An 
increasing trend was observed among females after the 
interruption point. For 18- to 24-year-olds, an increase in 
level and a decrease in slope after the interruption point 
was observed. The median and mean of monthly counts 
for overall cases increased during COVID (median: 32/
month; mean: 35.1/month), compared with pre-COVID 
(median: 12.5/month; mean: 14.8/month). A significant 
increase was also shown for males and females and for 
12- to 17-year-olds and 25- to 64-year-olds.

For heroin-related ED visits, the ITS showed a signifi-
cant decreasing trend before the pandemic, overall and 
for males and 18- to 64-year-olds. A significant increase 
in slope after the interruption point was observed for 18- 
to 24-year-olds and 45- to 64-year-olds; a significant level 

Table 1 Characteristics of opioid-related cases and all CHIRPP cases, March 12, 2018 through March 7, 2021

a Excludes cases with unknown age (the counts are noted under Age group in the table)

Opioid‑related cases
N (column percent)

All CHIRPP cases
N (column percent)

Nopioid‑related cases / Nall CHIRPP cases

(X 1,000)

All 1,969 (100%) 467,127 (100%) 4.2

Sex
 Male 1,186 (60.2%) 257,718 (55.2%) 4.6

 Female 770 (39.1%) 206,554 (44.2%) 3.7

 Not specified 13 (0.7%) 2,855 (0.5%) 4.6

Age (min‑25th‑50th‑75th‑max)a 0.0–17.9–31.5–42.5–96.3 0.0–5.2–12.0–19.4–107.1 Not applicable

Age group
 < 1 13 (0.7%) 17,181 (3.7%) 0.8

 1–4 88 (4.5%) 96,565 (20.7%) 0.9

 5–11 11 (0.6%) 120,064 (25.7%) 0.1

 12–17 387 (19.7%) 112,217 (24.0%) 3.4

 18–24 174 (8.8%) 18,766 (4.0%) 9.3

 25–44 859 (43.6%) 43,844 (9.4%) 19.6

 45–64 379 (19.2%) 32,505 (7.0%) 11.7

 65 + 43 (2.2%) 25,548 (5.5%) 1.7

 Unknown 15 (0.8%) 437 (0.1%) 34.3

Injury period
 Mar 12, 2018 – Mar 10, 2019 620 (31.5%) 167,555 (35.9%) 3.7

 Mar 11, 2019 – Mar 8, 2020 566 (28.7%) 163,104 (34.9%) 3.5

 Mar 9, 2020 – Mar 7, 2021 783 (39.8%) 136,468 (29.2%) 5.7
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increase was evident for 12- to 17-year-olds. The median 
and mean of monthly counts were significantly lower 
during COVID (median: 7/month; mean: 7.3/month), 
compared with pre-COVID (median: 10/month; mean: 
10.5/month), for overall cases. Males showed a significant 
decrease, but the change among females (decrease) was 
not significant. There was a significant increase for 12- to 
17-year-olds, and a decrease for 18- to 44-year-olds.

Case severity trends
Figure  4 shows the trend in the monthly percentage of 
severe cases among pooled opioid-related ED visits. The ITS 
analysis did not find any significant trend for the populations 
examined. Medians and means (Table  2) were all higher 
during COVID, compared with pre-COVID, overall and for 
males, females (except the mean), and 25- to 44-year-olds, 
even though the differences were not statistically significant. 
The percentage of severe cases was higher among females 

than among males for the combined pre-COVID period; 
the percentage was lower among 25- to 44-year-olds than 
among cases overall for any pre-COVID period.

Discussion
Using data from CHIRPP, we examined trends in the vol-
ume and case severity of opioid-related ED visits from 
pre-COVID periods to the onset of the pandemic and 
the following year. Trends differed by sex, age, and opi-
oid type. Before the pandemic, there was an increasing 
trend in fentanyl-related visits for males, females and 25- 
to 64-year-olds, and a decreasing trend in heroin-related 
visits for males and 18- to 64-year-olds. Fentanyl-related 
visits for 18- to 24-year-olds had an immediate increase 
at the start of the pandemic, followed by a decreasing 
trend during the pandemic. Heroin-related visits involv-
ing 12- to 17-year-olds also had an immediate increase 
at the start of the pandemic; for 18- to 24-year-olds and 

Fig. 2 Counts of opioid-related emergency department visits, by sex, March 12, 2018 through March 7, 2021

Note: 1. Vertical blue line indicates the start of the pandemic. 2. See Appendix for the dates in the numbered months
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Fig. 3 Counts of opioid-related emergency department visits, by age, March 12, 2018 through March 7, 2021

Note: 1. Vertical blue line indicates the start of the pandemic. 2. See Appendix for the dates in the numbered months
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45- to 64-year-olds, the pre-pandemic decreasing trend 
ceased because of a slope change during the pandemic. 
Throughout the entire study period, no significant trend 
in the percentage of severe cases was observed for pooled 
opioid-related ED visits.

Our main objective was to apply ITS to examine 
trends in opioid-related ED visits from pre-pandemic 
through pandemic periods to determine: What was the 
pre-pandemic trend? Was there an immediate change 
with the onset of COVID-19? How did the pre-exist-
ing trend change after pandemic onset? From a meth-
odological point of view, our study supplements the 
method used in the table based on the National Ambu-
latory Care Reporting System [9] which calculated a 
percentage of change by comparing a number during 
the pandemic with another number during the same 
month before the pandemic, which will be thereafter 
referred as two-point (before and after) comparison 
method. Even though the seasonal effect was controlled 
in the method, another issue may arise. For example, 
our analysis shows an increasing pre-pandemic trend 
in the volume of fentanyl-related ED visits; that is, the 
volume was generally higher in the later pre-pandemic 
months than the earlier pre-pandemic months. There-
fore, the later pandemic months were compared with a 
relatively higher volume (a greater denominator) than 
the earlier pandemic months. Therefore, if percentages 
were lower in later pandemic months than in earlier 

pandemic months, this would not necessarily mean 
a decreasing trend during the pandemic. This is not 
exactly the situation in the table [9], but we use it to 
illustrate the importance of considering a pre-existing 
trend when interpreting the percentages in the two-
point comparison method. The ITS method considers 
the whole chain and offers information about the pre-
existing slope, immediate change and slope change 
after an interruption. The ITS and two-point compari-
son methods each have their own value. They are com-
plimentary when examining a trend.

Our study also compared medians and means of 
monthly counts between pre-pandemic and pandemic 
periods to understand the effect of the trend on these 
measures. For example, even though fentanyl-related ED 
visits did not show a significant increasing trend dur-
ing the pandemic (there was substantial variability), the 
increasing pre-pandemic trend caused the level of fen-
tanyl-related ED visits to be relatively high at the onset 
of the pandemic, and that level was maintained during 
the pandemic. Consequently, the median and mean were 
much higher during the pandemic, compared with the 
pre-pandemic periods.

Choosing an appropriate outcome variable is a con-
sideration in an ITS analysis. One American study [5] 
used the percentage of opioid-related ED visits among 
all ED visits. This approach takes into account the overall 
reduction in ED visits, especially in the early phase of the 

Fig. 4 Percentage of severe cases among opioid-related emergency department visits, March 12, 2018 through March 7, 2021

Note: 1. Vertical blue line indicates the start of the pandemic. 2. See Appendix for the dates in the numbered months
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pandemic. If ED visits due to all causes had been equally 
affected by pandemic circumstances such as public health 
restrictions and fear of contagion, the percentage would 
be an ideal measure. However, ED visits for some causes 
(for instance, motor vehicle collisions and sports-related 
incidents) [26, 27] may have been unusually low, which 
would reduce their weight in the denominator and cause 
the percentage of opioid-related visits to be inflated, 
even without a pandemic-related increase in substance 
use. Another American study [6] used the rate of opioid-
related ED visits among the population as the outcome 
variable. If the population serviced by the CHIRPP sites 
was relatively stable during our study period, the count in 
our study is essentially the same as a rate.

In the context of public health, ITS studies have typi-
cally examined the effects of interventions, [19] as did a 
US study that assessed the impact of stay-at-home orders 
[6]. Although the time window was much shorter than in 
our study, and the results can be attributed to the stay-
at-home order, the relatively short period could introduce 
seasonal bias. Our study, by contrast, covered a two-year 
pre-COVID period and one-year COVID period, balanc-
ing the seasonal effects before and after the interruption 
point. However, interpretation of the results would not 
be restricted to the effect of lockdowns, but rather, to a 
composite of many societal changes brought on by the 
pandemic. The immediate change at the pandemic onset 
could be explained by the lockdowns, such as the increase 
observed in fentanyl-related visits among 18- to 24-year-
olds and heroin-related visits among 12- to 17-year-olds. 
During the one-year COVID period, the provinces and 
territories went through different schedules of lifting 
and reimplementing lockdown and other various meas-
ures adapting to the pandemic. As such, the trend found 
in this period cannot simply be attributable to the initial 
lockdowns. Our purpose was to use the principles of ITS 
to obtain insights into how the change during the pan-
demic was compared to the existing pre-pandemic trend. 
For example, among 25- to 64-year-olds, there was a clear 
increasing trend in fentanyl-related visits before the pan-
demic. The elevated level was maintained during the pan-
demic but did not become steeper. This may imply that 
the factors causing opioid-related harms prior to the pan-
demic, such as social and economic vulnerability, men-
tal health, and contaminated illicit drug supply etc., still 
played the major role during the pandemic.

Strengths and limitations
Our study shows the evolution of the trends in opioid-
related ED visits from pre-pandemic through pandemic. 
Our analysis of ED visits related to specific opioids pro-
vides valuable insight. Pooled opioid-related ED vis-
its did not show a significant trend in the ITS analysis. 

However, in the pre-pandemic period, fentanyl-related 
visits showed an increasing trend, while heroin-related 
visits were decreasing (thereby diluting the trend for 
pooled opioid-related visits). The sex- and age-specific 
analyses are also informative. The findings demonstrate 
the benefit of more granular analysis, compared with 
other studies, [3–9] particularly in support of tailored 
prevention and intervention efforts. For instance, we 
observed a decreasing trend starting before the pandemic 
in heroin-related ED visits among males, but not among 
females. We also observed an immediate increase at the 
start of the pandemic in fentanyl-related visits among 
18- to 24-year-olds and heroin-related visits among 12- 
to 17-year-olds. The sex difference may reflect environ-
mental, social, behavioural, or even biological differences 
by sex or gender among opioid users [28]. This high-
lights the importance of sex and gender considerations 
when implementing prevention and intervention meas-
ures. Our data show that adolescents and young adults 
were particularly impacted at the beginning of the pan-
demic, possibly reflecting the heavy toll of the lockdowns 
among this population. Adolescents and young adults are 
in a critical life stage for physical, social and emotional 
development. The disruption of daily life, such as closure 
of schools, sports, extracurricular activities, and other 
social venues, had a particular effect on this population. 
The resulted stress, social isolation, boredom, anxiety, 
and depression could have led to increased substance use 
[29, 30]. Also, the reduced substance use disorder treat-
ment and supporting service could also have contributed 
to the immediate increase at the start of the pandemic 
[30]. This highlights the special considerations among 
this population in the future planning of emergency pre-
paredness and management.

Our study is also unique in examining the trend in the 
percentage of severe cases among opioid-related ED vis-
its. Public health restrictions and fear of contagion would 
likely affect health care-seeking behaviour, [12] and result 
in only the more severe opioid-related cases going to the 
ED. Thus, we would expect an increase in the severity 
of opioid-related ED visits at the start of the pandemic 
(level increase in ITS). However, we did not find a level 
or sustained increase among the populations examined. 
A possible explanation is that the CHIRPP hospitals are 
located in urban areas and underprivileged individuals 
may be overrepresented in our study cohort. During the 
pandemic, these individuals may not have had any other 
health care options available to them outside an ED (e.g., 
telehealth). Therefore, their use of an ED for non-severe 
cases may have remained the same.

Several limitations should be noted. First, because 
CHIRPP is a sentinel surveillance system, generaliz-
ability is restricted; rural and Indigenous populations 
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are under-represented in CHIRPP. Second, most of the 
hospitals included in our study are pediatric, so adults 
were under-represented in the study, which affects the 
age distribution in Table  1. The age-specific analysis 
was intended to offset this limitation. Third, the small 
sample size limited our ability to analyse specific opi-
oids and age/sex groups. Fourth, in our study, the opi-
oid type among some cases could not be discerned. This 
could have impacted our opioid type-specific analysis. 
The pre-COVID-1 and COVID periods had more such 
cases than the pre-COVID-2 period, so pre-COVID-1 
and COVID could have had more fentanyl or heroin 
cases. For the fentanyl-related visits, this means the 
observed increasing trend before the pandemic could 
have disappeared and the pandemic period could have 
presented an increasing trend. For the heroin-related 
visits, the decreasing trend before the pandemic could 
have been more pronounced. Most of these cases were 
males and 25–44-year-olds, for which the results could 
be the most potentially biased. Fifth, despite the robust 
data quality control measures in CHIRPP, errors may 
exist in data completeness and accuracy. Lastly, this 
study did not examine trends in the circumstances that 
surrounded opioid-related ED visits, which would pro-
vide useful information for prevention. Future work 
will investigate these factors.

Conclusion
Our study used an innovative approach—an interrupted 
time series—to analyse trends in the volume and case 
severity of opioid-related ED visits from pre-COVID 
through COVID times. This method is a valuable sup-
plement to comparisons of before and after measures 
(with or without controlling seasonal effects). The find-
ings provide evidence on how emergency department 
presentations due to the harms of opioid use evolved 
in Canada from 2018 to 2021. The results can inform 
policy on reducing opioid-related harm in the context 
of a public health emergency.
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