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Hospital discharges for substance-related injuries before and
during the COVID-19 pandemic: a descriptive surveillance
study using administrative data

Stephanie Toigo MSc, Steven R. McFaull MSc, Wendy Thompson MSc

Background: The COVID-19 pandemic and associated behavioural changes have contributed to an increase in substance-related
hospital discharges, and has altered the injury epidemiology landscape in Canada. We sought to evaluate hospital discharges for
substance-related injuries during the pandemic compared with prepandemic and to identify subpopulations that have been greatly
affected by substance-related injuries during the first year of the pandemic.

Methods: We compared data on hospital discharges in Canada from before the pandemic (March 2019—-February 2020) with discharges
during the first year of the pandemic (March 2020—February 2021) using the Discharge Abstract Database. We identified discharges for
substance-related injuries using codes from the International Statistical Classification of Diseases and Related Health Problems, 10th
Revision. We calculated percent changes, age-standardized rates and age-specific rates of discharges for substance-related injuries.

Results: Hospital discharges for substance-related injuries increased by 7.1% during the first year of the pandemic. Discharges for
intentional injuries decreased by 6.3%, whereas unintentional substance-related injuries increased by 15.1% during this period. Male
patients accounted for 95.6% of the increase in hospital discharges for substance-related injuries during the first year of the pan-
demic. We observed a percent increase among discharges for injuries related to alcohol, opioid, cannabinoid, hallucinogen, tobacco,
volatile solvents, other psychoactive substances and polysubstance use.

Interpretation: We observed an increase in hospital discharges for substance-related injuries during the first year of the COVID-19
pandemic, compared with the same time period before the pandemic. This work will provide useful insight into the ongoing manage-

ment of the COVID-19 pandemic, as well as future policy and health care planning related to substance use in Canada.

njuries are a leading cause of death, morbidity and potential
years of life lost among people in Canada.'? Human
behavioural changes during the COVID-19 pandemic have
altered the injury landscape, with fewer sports-related injuries,
motor vehicle collisions and falls, and a greater proportion of
injuries occurring in the home.*” Unintentional poisonings,
specifically overdoses and alcohol-induced deaths, have contrib-
uted to the excess mortality rate observed during the pandemic.
Throughout the pandemic, self-reported alcohol and can-
nabis use, and hospital discharges related to substance use
have increased.®!? With public health measures encouraging
people to stay home and limit social gatherings, people in
Canada have changed their substance consumption habits by
increasing consumption, changing the substances they nor-
mally use and using alone more frequently.”*!® In addition,
border closures, supply chain disruptions and increased pric-
ing have altered the availability and toxicity of the illegal drug
supply.'*1*2? As the pandemic continues to evolve and impose
changes to human behaviour, as well as access to support pro-
grams and services, the injury epidemiology and substance use
patterns in Canada may also change.?***
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Studies conducted during the pandemic have shown an
increase in substance-related hospital discharges, as well as
overall changes in the injury landscape during the pan-
demic. Based on available evidence and changes to social
behaviours, we suspect increased rates of hospital discharges
for substance-related injuries in Canada during the pan-
demic. In the present study, we sought to evaluate monthly
changes in hospital discharges for substance-related injuries
during the first year of pandemic compared with before the
pandemic. We also sought to identify subpopulations (based
on age group, sex and substance type) that were greatly
affected by substance-related injuries during the first year of
the pandemic.
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Study design and setting
We conducted a descriptive analysis of hospital discharges for
substance-related injuries in Canada (excluding Quebec)
before the pandemic (March 2019-February 2020) compared
with during the first year of the COVID-19 pandemic
(March 2020-February 2021). On Mar. 11, 2020, the World
Health Organization declared the COVID-19 pandemic,”
and around this time, the Government of Canada and provin-
cial and territorial governments began implementing public
health measures.?®

We reported the results of this study in accordance with
the Reporting of Studies Conducted Using Observational
Routinely-collected Data statement.?’

Data source and case definitions

We used data from the Discharge Abstract Database (DAD),
a national database that collects administrative, clinical and
demographic information on hospital discharges, from all
provinces and territories, excluding Quebec. The DAD is
managed by the Canadian Institute for Health Information.
The cases reported in this study are acute inpatient discharge
records. We excluded injuries from the adverse effects of
drugs, injuries from surgical or medical care, and diagnoses
that were uncertain.

We used the Canadian version of the International Statis-
tical Classification of Diseases and Related Health Problems, 10th
Revision (ICD-10-CA) to classify diagnoses and medical inter-
ventions in the DAD.**? We identified injury-related hospital
discharges by searching all 25 diagnostic fields for an ICD-10
code of an external cause of injury (V01-Y98). We grouped
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codes by intent, namely unintentional injuries and intentional
injuries (self-harm and assault injuries). To prevent misclassi-
fication of hospital discharges for injuries, we included only
entries with a unique injury intent.

Once we identified hospital discharges for injuries, we
searched for a corresponding substance-related diagnostic code
to identify substance-related cases. We grouped substance
codes by substance type (as outlined in the ICD-10 manual);
we also identified mental and behavioural disorders (FO0-F99);
injury, poisoning and certain other consequences of external
causes (T36-T65); and symptoms, signs and abnormal clinical
and laboratory findings (R70-R79). The substance groups
included in this study were alcohol, opioids, cannabinoids,
sedatives or hypnotics, cocaine, other stimulants (including
caffeine), hallucinogens, tobacco, volatile solvents and other
psychoactive substance; we also included cases where multiple
categories of psychoactive substances were recorded (poly-
substance). Table 1 outlines the specific ICD-10 codes
included in each of the injury intent and substance categories.

Statistical analysis

We calculated results as rates, proportions, odds ratios (ORs)
and percent changes, stratified by sex and age group. We cal-
culated age-specific rates per 100 000 population using popu-
lation estimates from Statistics Canada (excluding Quebec) for
2019 and 2020. We standardized rates per 100 000 by age to
the 2011 Canadian population (excluding Quebec) using
direct standardization. We calculated the percent change to
identify the relative difference of hospital discharges for
substance-related injuries before the pandemic (2019-2020),
compared with during the first year of the pandemic (2020~
2021). We used nonoverlapping 95% confidence intervals

Table 1: Codes from the International Statistical Classification of Diseases and Related Health Problems, 10th Revision, used for
case selection of hospital discharges for substance-related injuries in the Discharge Abstract Database

Type Codes

Intent of external causes of injuries

Unintentional injuries

V01-V99, W00-W19, W20-W49, W50-W64, W65-W74, W75-W84, W85-W99, X00-X09, X10—

Intentional injuries
Substance-related diagnoses
Alcohol only

Opioids only

Cannabinoids only
Sedatives or hypnotics only
Cocaine only

Other stimulants only
Hallucinogens only
Tobacco only

Volatile solvents only

Unspecified psychoactive substances

Polysubstance

X19, X20-X39, X40-X49, X50, X52
X60-X84, W84-Y09, Y87 (0.0-0.1)

F10, X45, X65, Y91, T51 (0.0-0.3, 0.8, 0.9), R78.0
F11,Y45, T40 (0.0-0.4, 0.6), R78.1

F12,T40.7

F13,Y47,T42 (0.3, 0.4, 0.6, 0.7)

F14,T40.5, R78.2

F15,Y49.7,Y50.8, T43.6

F16, T40 (0.8, 0.9), R78.3

F17,T65.2

F18, X46, X66, T52

F19, X41-X42, X61-X62, T43 (0.8, 0.9), R78.5
More than 1 of the above substance categories
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(ClIs) to assess significant differences (ot = 0.05). We used a y?
test to calculate the odds of hospital discharge for substance-
related injuries among all discharges for injuries by period.
We conducted all analyses using SAS EG 7.1. Rates and pro-
portions calculated using small cells with counts between 1
and 5 have been suppressed.

Ethics approval

Research ethics board review was not required by the Gov-
ernment of Canada as the research used deidentified, rou-
tinely collected, clinical administrative health data.

From March 2020 to February 2021, the total number of hos-
pital discharges decreased by 12.3%, compared with the same
period in 2019-2020. Discharges for injuries without an asso-
ciated substance-related diagnosis also decreased during this
time by 7.5% (174579 discharges in 2019-2020 v. 161 516 dis-
charges in 2020-2021), whereas those with substance-related
diagnoses increased by 7.1% (24446 discharges in 2019-2020
v. 26170 discharges in 2020-2021). The odds of hospital dis-
charge for substance-related injuries among all injury dis-
charges was 16% greater during the pandemic than before the
pandemic (OR 1.16, 95% CI 1.14-1.18).

Hospital discharges for intentional substance-related
injuries decreased by 6.3% (n = 576), whereas unintentional
substance-related injuries increased by 15.1% (n = 2118),
compared with the prepandemic period. Figure 1 highlights
the monthly percent change in hospital discharges for injuries,
between the prepandemic and pandemic periods. In the early
months of the COVID-19 pandemic, discharges for injuries,
both with and without an associated substance diagnosis,
decreased compared with the same months in 2019. By the
summer of 2020, injury discharges without an associated sub-
stance diagnosis, returned to comparable numbers to 2019,
whereas discharges for substance-related injuries in the fall
and winter months exceeded those of 2019. A peak in dis-
charges for substance-related injuries occurred in October
2020, with a significant increase of 15.6% from October 2019.

March and April 2020 had lower counts and age-
standardized rates of hospital discharges for substance-related
injuries, compared with 2019 (Figure 2). Beginning in
May 2020, these counts and rates surpassed those of 2019, and
consistently remained higher than the prepandemic period.

The provinces and territories that had the largest percent
increases in hospital discharges for substance-related injuries
during the first year of the pandemic were Nunavut (20.3%),
Yukon (20.3%), Manitoba (15.3%) and British Columbia
(12.2%). However, BC had the greatest absolute increase in
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Figure 1: Percent change in age-standardized rates of hospital discharges for injuries (with and without a substance-related diagnosis) from

March 2020 to February 2021, compared with March 2019 to February
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cases, with an additional 737 cases during the pandemic, mak-
ing up 42.7% of the additional cases seen across Canada dur-
ing the pandemic period. Few regions exhibited a percent
decrease in discharges for substance-related injuries, namely
Prince Edward Island (12.7%), Northwest Territories (4.4%)
and Newfoundland and Labrador (2.3%).

During the pandemic period, male patients comprised 95.6%
of the increase in hospital discharges for substance-related
injuries. Age-specific rates of discharges for unintentional
substance-related injuries were significantly higher during the first
year of the pandemic than the year before the pandemic among
male patients aged 1-9 years and 20-64 years and among female
patients aged 5-9 years and 20-39 years (Table 2). The largest
absolute increase in discharges for unintentional substance-related
injuries was among male patients aged 50-64 years (z = 600) and
among female patents aged 30-39 years (z = 160). Age-specific
rates of intentional substance-related injuries were significantly
lower during the first year of the pandemic than before the pan-
demic among male patients aged 65-74 years and female patients
aged 30-39 years and 50-64 years. The largest absolute increase
in intentional substance-related injuries was among male patients
aged 30-39 years (n = 73) and female patients aged 10-14 years
(n=27).

In the prepandemic and pandemic periods, the leading
external causes of unintentional substance-related injuries
among both male and female patients were unintentional poi-
sonings, falls and transport collisions, all of which showed
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percent increases during the pandemic; unintentional poison-
ings (female: 9.4%, male: 31.1%), falls (female: 1.9%, male:
9.3%) and transport collisions (female: 14.8%, male: 16.5%).
Among intentional substance-related injuries, self-harm
injuries decreased (female: —9.6%, male: ~11.3%) and assault
injuries increased (female: 33.6%, male: 22.4%) during the first
year of the pandemic, compared with the prepandemic period.

Among the substance groups analyzed in this study, hospi-
tal discharges for injuries related to alcohol, opioids, cannabin-
oids, hallucinogens, tobacco, volatile substances, other psycho-
active substances and polysubstance groups exhibited an
increase from the prepandemic period to the pandemic period,
ranging from 2 to 1046 additional cases (Figure 3). Conversely,
discharges for injuries related to sedatives, cocaine and stimu-
lants decreased from the prepandemic period to the pandemic
period, ranging from 4 to 43 fewer cases.

In this study, we compared hospital discharges for substance-
related injuries before and during the first year of the
COVID-19 pandemic in Canada. Between March 2020 and
February 2021, substance-related injury discharges increased
by 7.1%, compared with the same period in 2019-2020. Hos-
pital discharges for substance-related injuries initially declined
at the onset of the pandemic (March—April 2020), but then
remained consistently higher than the prepandemic period
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Figure 2: Number (bars, left Y axis) and age-standardized rate (lines, right Y axis) of hospital discharges for substance-related injuries in Can-
ada (excluding Quebec) in the prepandemic (March 2019-February 2020) and pandemic (March 2020—-February 2021) periods. Age-
standardized rates are standardized to the 2011 Canadian population (excluding Quebec). Note: Cl = confidence interval.
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Table 2: Age-specific rates of hospital discharges for substance-related injuries in Canada (excluding Quebec), before (March 2019—
February 2020) and during the first year (March 2020-February 2021) of the COVID-19 pandemic, by injury intent and sex*

Unintentional injuries, rate per 100000 population (95% CI)

Intentional injuries, rate per 100000 population (95% CI)

Male patients

Female patients

Male patients

Female patients

Age groups, yr Prepandemic Pandemic Prepandemic Pandemic Prepandemic Pandemic Prepandemic Pandemic
<1 8.2 9.6 6.5 12.1 0 0 0 0
(8.6-12.9) (4.6-14.6) (2.2-10.7) (6.4-17.9)
1-4 174 25.6 16.6 23.2 0 0 0 0
(14.0-20.7) (21.6-29.6)t (13.2-19.9) (19.3-27.0)
5-9 2.9 72 2.1 6.1 0 0 NA NA
(1.7-4.1) (56.3-9.0)t (1.1-3.1) (4.3-7.8)t
10-14 3.9 45 7.3 8.4 6.9 5.8 46.7 48.6
(2.5-5.3) (8.0-5.9) (5.4-9.2) (6.3-10.4) (5.1-8.8) (4.2-75) (41.8-51.5) (43.7-53.4)
15-19 28.0 28.1 23.8 25.3 417 34.6 124.6 120.0
(24.5-31.6) (24.5-31.6) (20.5-27.2) (21.9-28.7) (87.4-46.0) (30.7-38.6) (116.9-132.3)  (112.5-127.4)
20-29 49.2 59.8 29.5 35.4 411 38.6 68.5 62.5
(46.2-52.3) (56.5-63.1)t (27.0-31.9) (82.8-38.0)t (38.3-43.8) (85.9-41.2) (64.8-72.3) (59.0-66.0)
30-39 69.3 84.4 32.7 39.1 38.3 40.5 43.1 36.8
(65.6-73.0) (80.4-88.4)t (30.2-35.3) (36.4-41.8)1 (35.6-41.0) (37.8-43.3) (40.2-46.0) (34.2-39.5)t
40-49 58.7 82.6 32.8 371 31.8 32.2 38.7 35.1
(65.3-62.0) (78.4-86.7)t (30.2-35.4) (84.3-39.8) (29.3-34.3) (29.6-34.9) (35.8-41.5) (32.4-3738)
50-64 81.8 102.6 46.5 45.9 25.8 24.3 31.0 24.5
(78.5-85.1) (98.9-106.3)t (44.1-49.0) (43.5-48.4) (24.0-27.7) (22.5-26.1) (29.0-33.0) (22.7-26.2)t
65-74 95.0 102.3 58.5 54.7 14.8 10.7 15.9 12.7
(89.8-100.3) (96.9-107.6) (54.5-62.4) (51.0-58.4) (12.7-16.8) (9.0-12.4) (13.9-18.0) (11.0-14.5)
75-84 105.2 91.2 80.6 74.3 10.7 9.2 10.0 10.9
(97.3-113.1) (84.0-98.4) (74.3-86.9) (68.4-80.3) (8.2-13.2) (6.9-11.5) (7712.2) (8.6-13.2)
> 85 118.5 104.5 1178 98.8 172 12.8 9.7 10.4
(104.3-132.6) (91.4-1176) (107.0-128.5) (89.1-108.6) (11.8-22.6) (8.2-17.4) (6.6-12.8) (7.3-13.6)

Note: Cl = confidence interval, NA = not applicable.

*Age-specific rates per 100000 population were calculated using Statistics Canada population estimates (excluding Quebec) for 2019-2020 and 2020-2021. Rates based
on counts between 1 and 5 are not reported (indicated as NA).

tIndicates a difference in rates with p < 0.05.
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Figure 3: Hospital discharges for substance-related injuries by substance type in the pandemic (March 2020—February 2021) versus the pre-
pandemic (March 2019-February 2020) periods. *Indicates difference in counts with p < 0.05.
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from May 2020 to February 2021. During the pandemic
period, there was an increase in injury discharges associated
with alcohol, opioids, cannabinoids, hallucinogens, tobacco
and polysubstance use.

Previous Canadian surveillance work has shown compar-
able trends to what we reported in the present study. Hospi-
tal discharges related to substance use declined at the onset
of the pandemic, but increased and surpassed prepandemic
levels by the summer and fall of 2020.'>*° The observed
monthly trends also followed a similar pattern to the epi-
demic curve of COVID-19 cases in discharges.? The initial
decline in substance-related hospital discharges may be
attributable to public health messaging that advised people
to stay home and to avoid less urgent hospital visits. For
many people in Canada, the hardships resulting from the
pandemic may not have been immediately felt, but as the
pandemic persisted and lockdowns, employment layoffs and
uncertainty prevailed, more people may have experienced
deteriorating mental health and turned to different coping
mechanisms during this difficult time.?!*2

Several risk factors have been associated with increased
substance-related harms during periods of disruption,
including pandemics, such as the type of drug consumed, the
drug market and availability, as well as the age group and sex
of the individual. After periods of disruption, increases in
substance-related harms have been commonly reported
among those aged 20-49 years and males.** Hospital dis-
charges for unintentional substance-related injuries increased
during the pandemic among both male and female patients,
with patterns across age groups otherwise remaining rela-
tively consistent over the last 10 years before the pandemic.**
During the pandemic, males aged 20-64 years had a more
observable increase in rates of discharges for unintentional
substance-related injuries than females of the same age
groups. Other work has indicated that males have had a
greater increase in hospital discharges for substance harms
than females during the pandemic.*

Injury research during the pandemic has highlighted that
some of the most frequent external causes of unintentional
injury — including motor vehicle collisions, falls and sports
injuries — have declined during the pandemic, whereas unin-
tentional poisonings have increased.”** Conversely, our work
showed an increase in hospital discharges for substance-
related injuries related to falls, motor vehicle collisions and
unintentional poisonings.

Hospital discharges for intentional substance-related
injuries declined during the first year of the pandemic, but the
overall patterns for both males and females across all age
groups remained similar to those of the prepandemic period.
Recent work has shown that hospital discharges for self-harm
behaviour in Canada decreased by 6% during the pandemic
compared with before the pandemic, except among females
aged 10-24 years and males aged 80 years and older; these
groups experienced an increase during the pandemic.!?5-3¢
Our work, however, has shown slightly higher rates of inten-
tional substance-related injuries among female youth and older
males in the prepandemic period. Assault-related emergency
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department visits and hospital discharges in Canada, from
March to December 2020, also declined during the pan-
demic.’” The minor changes in hospital discharges for
substance-related intentional injuries across age groups, seen
in our work, may be attributable to people not seeking medical
attention for these injuries during the pandemic. Reasons that
may deter someone from seeking help for an intentional injury
during the pandemic include concern about burdening the
health care system, social stigma or fear of aggravating a
domestic violence situation, especially when more time is
being spent at home. %

In our study, we observed that hospital discharges for
substance-related injuries that involved alcohol, opioids, can-
nabis, hallucinogens, tobacco, volatile solvents, other psycho-
active substances and polysubstance increased during the first
year of the pandemic. Other Canadian surveillance work has
reported an increase in discharges for harms related to alcohol
(10%), opioid (30%) and cannabis (14%) during the pan-
demic."”? Increases in hospital discharges for alcohol- and
cannabis-related injuries during the pandemic may be related
to the increase in self-reported use of these substances during
the pandemic, given that 14% of people in Canada reported
increased alcohol consumption and 6.5% reported increased
cannabis consumption early in the pandemic.** The increase
in hospital discharges for alcohol- and cannabis-related
injuries may also be related to the ease of access to these sub-
stances in Canada during the pandemic, as stores where these
substances can be purchased have been considered essential
services in most jurisdictions.'*!® Previous research has shown
an increase in opioid-related harms and deaths during the
pandemic.!*?>## This may be attributable to reduced avail-
ability of support services such as supervised consumption
sites, changes in access to the illegal drug supply and changes
to the levels of fentanyl in the illegal opioid supply, resulting
in more cases of opioid poisonings and overdoses.’!¥

We observed a decrease in hospital discharges for stimulant-,
sedative- and cocaine-related injuries during the first year of
the pandemic. Since stimulants, sedatives and cocaine are
often consumed in social settings, and the pandemic limited
social gatherings, this may contribute to the reduction in dis-
charge for injuries related to these substances.”® In addition,
border closures, supply chain disruptions and increased pric-
ing has made access to the illegal drug market more challeng-
ing during the pandemic.'*!?*!

Limitations

The DAD does not include data on hospital discharges from
Quebec, and diagnostic codes for substance use are reported
only in cases where the substance was a notable contributor
in the overall diagnosis or episode of care.** This may have
resulted in potential misclassification bias. There is also
potential for misclassification of injury intent, as health care
providers use self-reported or clinically observable symptoms
for diagnosis, and may not have all external information
regarding the intent of injury. Studies that have evaluated the
accuracy of ICD-10 coding for substance use in administra-
tive databases have shown high accuracy of ICD codes, with
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very high specificity and a wider range of sensitivity (50%—
80%). Some findings suggest that including more ICD codes
increases the sensitivity.**

Given the limited variables available to analyze socio-
demographic characteristics, our results may be biased by
unmeasured confounders.?’” Although this study provides
overall trends in hospital discharges for substance-related
injuries, additional analyses, including by geographic and
sociodemographic subgroups, as well as pre-existing health
conditions, would aid in providing a more complete under-
standing of the most affected populations.

This study did not capture patients who were only treated
in an emergency department; therefore, our results may be
biased toward severe injuries that required hospital admission
and additional care. Further, this work primarily focuses on
results at the national level, and although all of Canada was
affected by the COVID-19 pandemic, the situation evolved
differently across provinces and territories.*®

We considered other statistical methods of time trend
analysis, such as interrupted time-series analyses; however,
given the few time points available after the onset of the pan-
demic, and the lack of a singular interruption event, we
decided that this would not be the most appropriate method.

Conclusion

During the first year of the COVID-19 pandemic, hospital
discharges for substance-related injuries increased, particu-
larly those associated with alcohol, opioids, cannabis, hallu-
cinogens, tobacco, volatile solvents, other psychoactive sub-
stances and polysubstance use. Future work using qualitative
surveillance data would aid in providing more circumstantial
details and sociodemographic characteristics surrounding
substance-related injuries that cannot be achieved using
administrative data alone. Understanding patterns in hospital
discharges for substance-related injuries will help inform the
ongoing management of the COVID-19 pandemic and aid in
priority setting for health services during public health
emergencies.
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