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Objective: Multiple states have reported increases in opioid over-

dose deaths during the coronavirus disease 2019 (COVID-19) pan-

demic, however little is known about opioid-related presentations to

the emergency department (ED).

Methods: This was a time series analysis of visits to 7 EDs in greater

Chicago, Illinois from October 20, 2019 to July 25, 2020. We

compared the number of ED visits for opioid-related diagnoses in

the time period preceding the World Health Organization pandemic

declaration (prepandemic period, October 20, 2019–July 3, 2020) to

the time period following the World Health Organization declaration

(pandemic period, March 8, 2020 to July 25, 2020) using a single-

group interrupted time series analysis with Newey-West standard

errors. We also present data on alcohol-related ED visits for com-

parison.

Results: We evaluated a total of 177,405 visits across the 7 EDs

during the study period. The mean number of weekly ED visits in the

prepandemic and pandemic periods was 4841 and 4029 weekly

visits, respectively. In the interrupted time series analysis, there

was no significant immediate effect of the pandemic start on

opioid-related ED visits (�0.44 visits per 1000 ED visits, 95% CI

�2.47 to 1.58, P¼ 0.66), however, there was a significant immediate

effect of the pandemic start on alcohol-related ED visits (�4.1, 95%

CI: �8.25 to �0.01, P< 0.05).

Conclusions: Despite reductions in overall ED visit volumes and

alcohol-related visits during COVID-19, the number of opioid-

related visits was not significantly reduced during the early pan-

demic. These data reinforce the need to provide comprehensive

treatment services for opioid use disorder during the co-occurring

COVID-19 and opioid crises.
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A ddiction medicine providers have expressed concerns
that the coronavirus disease 2019 (COVID-19) pan-

demic will further exacerbate the consequences of the opioid
crisis in the United States.1 The initial effect of the pandemic
created widespread disruptions in the treatment of opioid use
disorder (OUD), including in the provision of traditional
outpatient services, prescription filling capabilities,2 and
jail-based treatment programs.3 Additionally, recent survey
data suggest that the pandemic and subsequent lockdowns
may have created a negative psychological environment that
has put many people with substance use disorders at risk for
intensification of substance use.4,5 The exact toll of these
changes has yet to be calculated, however a recent national
study of out-of-hospital cardiac arrests indicated an increase
in opioid-related mortality compared to the prior year.6

The impact of these outpatient treatment disruptions
and increased psychosocial stressors on opioid-related visits
to the emergency department (ED) is not yet known. This is an
important knowledge gap to address as the ED remains an
important care setting for patients with OUD and the provi-
sion of OUD treatment services.7,8 The above factors may
have led to a greater burden of OUD-related presentations
funneled toward emergency care during the early stages of the
pandemic. In Kentucky, emergency medical service (EMS)
calls for opioid overdoses increased significantly during the
COVID-19 pandemic while EMS calls for other conditions
stayed unchanged or decreased.9

Despite reports of increasing opioid overdose morbidity
and mortality, ED visits for all major diagnoses have
decreased substantially in the setting of an approximate
40% reduction of ED visit volumes nationally.10–12 To further
investigate these divergent trends, we sought to characterize
trends in ED visits specifically for opioid-related diagnoses in
a large urban health system.

METHODS
We conducted a time series analysis of visits to 7

hospital EDs in a large health system located in Chicago,
IL. These 7 EDs include 1 urban academic hospital, 5 subur-
ban community hospitals, and 1 free-standing ED. We
included ED visits for opioid-related diagnoses from October
20, 2019 to July 25, 2020 to evaluate visit trends before and
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after the World Health Organization pandemic declaration on
March 11, 2020. This study was approved by the Northwest-
ern University Institutional Review Board.

Opioid-related diagnoses were identified using the
Agency for Healthcare Research and Quality Clinical Clas-
sifications Software Refined (AHRQ-CCSR) system (see
Supplement, http://links.lww.com/JAM/A274). As a single
ED visit may be assigned multiple diagnosis codes, we limited
study inclusion to ED visits with an ICD-10 code of interest
within the first three diagnosis codes. We also present data on
alcohol-related ED visits, given that alcohol is the most
frequent substance use-related reason for ED visits and the
possible impact of bar and restaurant closures during the early
pandemic period. Opioid- and alcohol-related ED visits were
adjusted for total ED visit volumes to present the number of
diagnosis-related visits per 1000 total ED visits.

We then evaluated weekly trends of ED visits for
opioid- and alcohol-related disorders over the 40-week study
period using single-group interrupted time series analyses
with ordinary least squares regression and Newey-West stan-
dard errors; we selected lag intervals based on Cumby-Hui-
zinga tests for autocorrelation. We specified the intervention
period as the week that contained the COVID-19 pandemic
start on March 11, 2020 (week 20) and considered the
pandemic to have a significant effect if either the immediate
effect coefficient or the change in postintervention trend over
time coefficient was statistically significant at P< 0.05. Sta-
tistical analyses were performed in Stata v14.2 using the itsa
and actest packages.
Copyright © 2021 American Society of Addiction Medicine. Un

FIGURE 1. Visits for opioid-, alcohol-, and COVID-19-related diagn
of visits to 7 hospital emergency departments (ED) for opioid- an
related diagnoses (secondary Y-axis). ED visits were assigned to
Healthcare Research and Quality Clinical Classification Software R
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RESULTS
There were 177,405 visits across the 7 EDs during

the study period: 96,824 visits in the prepandemic period
(October 20, 2019–March 7, 2020, mean 4841 visits/wk)
and 80,581 visits in the pandemic period (March 8, 2020–
July, 25, 2020, mean 4029 visits/wk). Overall ED visit dem-
ographics were similar between the study periods (eTable 1).
Figure 1 displays the 3-week moving average of ED visits for
opioid-, alcohol-, and COVID-related diagnoses. In aggre-
gate, there were 6.4 and 7.1 weekly opioid-related ED visits
per 1000 ED visits and 33.9 and 29.7 weekly alcohol-related
ED visits per 1000 ED visits in the prepandemic and pan-
demic periods, respectively.

In the interrupted time series analysis (Fig. 2), the
prepandemic rate of opioid-related ED visits showed a base-
line increase of 0.12 per 1000 ED visits per week (95% CI:
0.04–0.19). There was no significant immediate effect of the
pandemic start on opioid-related ED visits (�0.44, 95% CI:
�2.47 to 1.58, P¼ 0.66) or change in the pandemic rate of
opioid-related ED visits after the pandemic start (�0.14, 95%
CI: �0.30 to 0.02, P¼ 0.08).

The prepandemic rate of alcohol-related ED visits
showed a baseline decline of �0.17 per 1000 ED visits per
week (95% CI: �0.34 to 0.01). There was a significant
immediate negative effect of the pandemic start on alcohol-
related ED visits (�4.1, 95% CI: �8.25 to �0.01, P< 0.05)
and a nonsignificant compensatory increase in the pandemic
rate of alcohol-related ED visits after the pandemic start (0.32,
95% CI: �0.01 to 0.64, P¼ 0.06).
authorized reproduction of this article is prohibited.
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FIGURE 2. A: Interrupted time-series analysis of opioid-related ED visits per 1000 ED visits before and after the start of the COVID-
19 pandemic. B: Interrupted time-series analysis of alcohol-related ED visits per 1000 ED visits before and after the start of the
COVID-19 pandemic. Dashed vertical black line indicates the date of the World Health Organization coronavirus disease 2019
(COVID-19) pandemic declaration (week of March 8, 2020).
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DISCUSSION
In this interrupted time series analysis of 7 Chicago-

area EDs during the COVID-19 pandemic, we found that
the weekly rate of ED visits for opioid-related diagnoses
was not significantly altered following the start of the
COVID-19 pandemic. In comparison, ED visits for
Copyright © 2021 American Society of Addiction Medicine. U
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alcohol-related diagnoses demonstrated a significant imme-
diate decline following the pandemic start, followed by a
compensatory increase in alcohol-related ED visits during
the pandemic period.

There are several plausible explanations for the relative
stability of opioid-related ED visits during the COVID-19
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pandemic compared to the decrease in alcohol-related pre-
sentations. Given that alcohol is typically purchased from
stores or restaurants/bars and consumed socially, widespread
business closures and cancellation of social events during the
early stages of COVID-19 may have contributed to a reduc-
tion in alcohol-related ED visits. In comparison, patterns of
opioid use largely center on illicit opioids,13 which are sold on
the black market and not subject to government-mandated
business closures. Additionally, although reductions in visits
for other major diagnoses (eg, cardiac diagnoses) could be
attributed to public avoidance of hospital settings due to fear
of contracting COVID-19,12 this decision calculus is less
likely to impact ED presentations for opioid-related diagno-
ses, as emergency care for an acute opioid overdose is
typically initiated by bystanders.

These study findings are somewhat in tension with
reports of increased opioid-related mortality and EMS calls
for opioid-related complaints during the COVID-19 pan-
demic. This may be due in part to geographic heterogeneity
among multiple study locations (eg, Kentucky, greater Chi-
cago) or the use of varying endpoints among studies. It is
possible, for example, that an increasing number of 911 calls
for opioid-related complaints are declared as deaths at the
scene, which would contribute to an increased incidence of
opioid-related mortality but would not translate to an
increased volume of ED visits. Indeed, a recent national study
of EMS calls found a significant increase in overdose-related
cardiac arrests in the field.6

Our study findings indicate that despite reductions in ED
visits for many medical conditions,12 including alcohol-related
ED visits, opioid-related visits remained relatively constant
during the COVID-19 pandemic in this medical system. These
data reinforce the importance of maintaining evidence-based
resources for OUD treatment and harm reduction in the ED –
such as peer recovery coaches, take-home naloxone, and ED-
initiated buprenorphine – even during the unprecedented pres-
sures that COVID-19 is placing on emergency care systems. This
is important now more than ever, as hospitals and health systems
face critical decisions regarding resource allocation and weigh
the costs and benefits of continuing existing clinical services.

Limitations of this study include its retrospective design,
focus on a single geographic area, and limited study period which
did not allow for seasonal adjustment. Although Chicago is a
major urban center with a significant burden of opioid-related
morbidity and mortality, the specific patterns of ED visits and
opioid use in the greater Chicago area and within the 7 EDs in our
health system may not be generalizable to other settings. Our use
of ICD-10 codes also limits the study findings, as the specific
diagnosis codes assigned to an ED visit are dependent on the ED
physician’s documentation and coding practices.
Copyright © 2021 American Society of Addiction Medicine. Un
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CONCLUSIONS
In this retrospective study of 7 EDs in the greater

Chicago area, opioid-related ED visits were not significantly
reduced during the early stages of the COVID-19 pandemic
despite substantial reductions in overall ED visit volumes and
alcohol-related ED visits specifically.

These data, in conjunction with multiple state reports of
increased community opioid overdose mortality during the
same time period, reinforce the need to provide comprehen-
sive treatment services for OUD during the COVID-19 pan-
demic.
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