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increased (24% vs. 51%, p < 0.05).
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Background: On October 17, 2018, the Cannabis Act decriminalized the recreational use of cannabis in Canada.
This study seeks to determine how legalization of cannabis has impacted emergency department (ED) visits for

Methods: We conducted a retrospective chart review at an academic ED in Hamilton, Ontario. We assessed all visits
with a cannabis-related ICD-10 discharge code 6 months before and after legalization (October 17, 2018) to
determine cases of acute cannabis intoxication. The primary outcome was the rate of ED visits. Secondary
outcomes included number of visits distributed by age, length of stay, co-ingestions, and clinical course in the

Results: There was no difference in the overall rate of ED visits following legalization (2.44 vs. 2.94 visits/1000, p =
0.27). However, we noted a 56% increase in visits among adults aged 18-29 (p = 0.03). Following legalization, a
larger portion of patients required observation without interventions (25% vs 48%, p < 0.05). Bloodwork and
imaging studies decreased (53% vs. 12%, p < 0.05; 29% vs. 2%, p < 0.05); however, treatment with benzodiazepines

Conclusions: Legalization was not associated with a change in the rate of cannabis-related ED visits in our study.
More research is needed regarding changing methods of cannabis ingestion and trends among specific age groups.

Background

Cannabis has long been used recreationally in vari-
ous forms: smoked, vapourized, orally ingested or
topically applied. Its active ingredients - delta-9-
tetrahydrocannabinol (THC) and cannabidiol (CBD)
- exert effects on cannabinoid receptors (CB1 and
CB2) in the central and peripheral nervous system,
along with other organs in the body. THC is
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considered responsible for many of the plant’s psy-
chiatric and hallucinogenic effects. When consumed
in excess, acute cannabis toxicity consists of both
psychiatric (euphoria, relaxation, time distortion, loss
of inhibitions) and physical effects (tachycardia, con-
junctival injection, impairment in cognitive and
short-term memory tasks) [1].

The use of cannabis for medicinal purposes, includ-
ing the treatment of chemotherapy-induced nausea
and vomiting, pain, depression, anxiety, insomnia, and
tremors due to neurological injury, was legalized in
Canada in 2001. By 2016, over 129,000 Canadians
were registered users of medical marijuana [2].
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Between 2001 and 2016, non-medical cannabis con-
sumption by Canadians grew from an estimated 482
t to 697t annually [3]. On October 17, 2018, the
Cannabis Act decriminalized the recreational use of
cannabis. Since legalization, there has been an
increase in recreational cannabis consumption, espe-
cially among young males, with studies demonstrat-
ing an increase in use from 14 to 20% [4]. There has
also been an increase in first-time cannabis users
across Canada, especially those 45 and older [4]. In-
experienced users may not be aware of the many ef-
fects of cannabis, their physiological tolerance, and
the delayed-onset of symptoms seen with some
routes of ingestion [5].

In other jurisdictions, the legalization of cannabis
was associated with increased hospitalizations and
emergency department (ED) visits due to cannabis
intoxication [6]. For example, Colorado hospitaliza-
tions for cannabis intoxication doubled following
legalization in 2014 [7]. As such, emergency physi-
cians need to be aware of patterns in cannabis
toxicity-related ED visits following legalization. It is
also important for public health officials, politicians,
and other stakeholders to be aware of the effect
legalization has on healthcare utilization. Our study
set out to examine the effect of legalization on the
rate of ED visits for acute cannabis intoxication in
the 6 months before and after the passing of the
Cannabis Act at St. Joseph’s Healthcare, an urban
academic ED in Hamilton, Ontario, which sees 65,
000 ED visits annually and provides psychiatric care
for the region.

Methods

Study design

We conducted a retrospective chart review using
data from the Discharge Abstract Database as well
as the Epic medical record system at St. Joseph’s
Healthcare Hamilton. Our study included all ED
visits between April 17, 2018, and April 17, 2019
(6 months preceding and following the Cannabis
Act). The study was approved by the Hamilton In-
tegrated Research and Ethics Board at its onset. All
visits grouped with a cannabis-related discharge
diagnosis were identified, based on the International
Statistical Classification of Disease, ICD-10. Specif-
ically, all charts with the code T40.7 (poisoning by
cannabis) or F12.* (mental and behavioural disor-
ders due to use of cannabinoids) were identified
(see Appendix).

Four abstractors (medical students) were trained
on how to use the EMR research platform and a
standardized data abstraction form prior to initiat-
ing the chart review. Data were extracted by the
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four medical students as well as by a fifth ab-
stractor (an emergency physician). The emergency
physician arbitrated all charts where cannabis in-
toxication was questionable. The emergency phys-
ician also performed a blind review of a random
selection of 10% of all charts that were reviewed by
the medical students, allowing for the calculation of
a kappa statistic for inter-rater reliability for the
primary outcome.

Tabulated variables extracted from each chart in-
cluded: age, sex, date and time of visit, length of stay,
chief complaint at triage, synopsis of the visit, co-
ingestions or other substances used, tests ordered,
medications administered, disposition, and whether
the visit was due to acute intoxication from cannabis.
The total number of ER visits during this period was
obtained.

Primary and secondary outcomes

Our primary outcome was the rate of ED visits for acute
cannabis intoxication before and after legalization. Sec-
ondary outcomes compared rate of ED visits distributed
by age, length of stay in the emergency department, co-
ingestions, and clinical course in the emergency depart-
ment  (investigations, treatment, and  ultimate
disposition).

Determining cannabis intoxication

Visits were attributed to acute cannabis intoxication
based on predefined criteria: 1) if the ER physician expli-
citly identified this in the chart or 2) if a consultant or
inpatient team identified this in the chart.

Statistical analysis

Age was described as median with interquartile range,
while other continuous variables were presented as mean
with standard deviation. All continuous data were com-
pared using independent t-tests. Demographic data, time
of visit, chief complaint, co-ingestions, and clinical
course in the department were characterized with de-
scriptive statistics and were compared using a chi-
squared test.

Rates of cannabis-related visits were calculated per
1000 visits each month over the time interval and com-
pared pre- and post-legalization. Chi-square values and
independent t-tests were used to determine the differ-
ence between pre- and post-legalization groups. Statis-
tical analyses were performed with the use of Excel and
SPSS software. Significance was assessed at the p < 0.05
level.

Results
There was a total of 64,152 visits during the 12
months of the study, of which 358 visits had
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358 charts with
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diagnostic codes
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195 charts post

Fig. 1 Chart review pro

cess
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cannabis ICD-10 diagnostic codes. Of these visits,
173 (48%) were attributed to acute cannabis intoxi-
cation (Fig. 1), as identified in the chart by the
emergency physician or the consultant/inpatient
team caring for the patient.

Demographic data are presented in Table 1. The
median age of patients was 27, with 68% being
male.

Table 2 provides a summary of the clinical course
in the emergency department, including length of
stay, interventions, co-ingestions, and disposition. The
average length of stay for patients that were dis-
charged from the ED was 5.39 h. 32% of patients pre-
sented with a co-ingestion, of which the majority was
alcohol. 84% of patients were discharged from the
emergency department.

Table 1 Demographic data of patients presenting to the ED for acute cannabis intoxication

All Pre-Cannabis Act Post-Cannabis Act p value
(n=173) (n=79) (n =94)
Age (years) 27 (22-37) 29 (22.5-39.5) 26 (22-34.5) 034
Median (IQR)
Age distribution (years) 18-29 41 (52%) 64 (68%) 0.03
30-39 19 (24%) 14 (15%) 0.12
40-49 12 (15%) 8 (9%) 0.17
50-59 5 (6%) 6 (6%) 0.98
60 and above 2 (3%) 2 (2%) 0.86
Sex 0.14
Male 117 (68%) 58 (73%) 59 (63%)
Female 56 (32%) 21 (27%) 35 (37%)
Rate per 1000 ED visits 2.70 (0.74) 244 (0.86) 294 (0.54) 0.27
Mean (SD)
Time of Visit 031
00:00-06:00 32 (18%) 13 (16%) 19 (20%)
06:01-12:00 26 (15%) 13 (16%) 13 (14%)
12:01-18:00 60 (35%) 23 (37%) 37 (39%)
18:01-23:59 55 (32%) 30 (39%) 25 (27%)
Chief Complaint 0.51
-substance abuse 51 (29%) 21 (27%) 30 (32%)
-physical complaint 42 (24%) 21 (27%) 21 (22%)
-bizarre behaviour 27 (16%) 14 (18%) 13 (14%)
-depression 11 (6%) 6 (8%) 5 (5%)
-hallucinations/delusions 10 (6%) 4 (5%) 6 (6%)
-anxiety/crisis 7 (4%) 4 (5%) 3 (3%)
-overdose ingestion 5 (3%) 0 (0%) 5 (5%)
-other 20 (12%) 9 (11%) 11 (12%)
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Table 2 Management and course in the emergency department
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All (n =173) Pre-Cannabis Act Post-Cannabis Act p value
(n=79) (n =94)
Length of Stay in ED, hours
Mean (SD)
Discharged patients 5.39 (4.06) 5.84 (3.89) 5.02 (4.18) 023
Admitted patients 27.64 (17.85) 3149 (23.87) 24.38 (10.51) 038
AMA patients 2.39 (0.88) 213 (047) 2.64 (1.36) 0.70
Co-ingestions
None 118 (68%) 48 (61%) 70 (74%) 0.054
Co-ingestion 55 (32%) 31 (39%) 24 (26%)
-alcohol 15/31 16/24 0.17
-stimulants (cocaine, meth) 11/31 5/24 0.24
-opioids 7/31 3/24 033
-benzodiazepines 2/31 3/24 044
Clinical course in ED
Observation 65 (38%) 20 (25%) 45 (48%) 0.002
Intervention 108 (62%) 59 (75%) 49 (52%)
-bloodwork 31/59 5/49 0.00003
-imaging 17/59 1/49 0.0002
-1V fluids 14/59 8/49 0.34
-benzodiazepines 14/59 22/49 0.02
-antiemetics 16/59 10/49 042
-Form 1 5/59 8/49 0.21
-Medicine Consult 1/59 1/49 0.89
-Psychiatry Consult 16/59 10/49 042
Disposition 0.98
-discharge 145 (84%) 66 (84%) 79 (84%)
-AMA 4 (2%) 2 (2%) 2 (2%)
-admit 24 (14%) 11 (14%) 13 (14%)

Primary outcome
Figure 2 shows the number of cannabis-related visits
per 1000 visits by month during the study interval.
There was no difference in overall visits to the ED
after legalization (2.44 vs 2.94 visits per 1000 ED
visits, p =0.27).

Secondary outcomes

Figure 3 shows the distribution of visits by age. The 18—
29 age group was associated with the largest increase in
visits during the study, a finding that reached statistical
significance. After legalization, there was an increase in
patients receiving only observation in the department
(48% vs 25%, p = 0.002), and a reduction in the ordering
of bloodwork (53% vs 12%, p < 0.05) and imaging (29%
vs 2%, p < 0.05).

Inter-rater reliability

There was excellent concordance between reviewers
(k=0.83) in determining cannabis intoxication during
the chart review.

Discussion
To our knowledge, this study constitutes the most ex-
tensive examination of documented acute cannabis in-
toxication ED visits before and after the legalization of
recreational cannabis in Canada. Our primary outcome
suggests that cannabis legalization was not associated
with a change in the rate of ED visits for acute cannabis
intoxication.

Patients’ presenting characteristics, including sex
and time of visit, remained stable in the 6 months
before and after legalization. The median age for all
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ED Visits for Acute Cannabis Intoxication

Cannabis Act
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Fig. 2 Rate of ED visits for acute cannabis intoxication by month before and after legalization
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patients was 27, and 62% were male, which is con-
sistent with government data that shows the highest
frequency of use in young males [4]. In our analysis
of rate of ED visits by age, we found that
legalization was associated with a 56% increase (p =
0.03) in the number of patients age 18-29 present-
ing to the ED with acute cannabis intoxication. The
management of these patients seemed to change as
well. After legalization, more visits consisted of
only observation within the ED (48% vs 25%, p =
0.002). There was a corresponding decrease in pa-
tients requiring bloodwork and imaging. There was
no change in length of stay or disposition.

These findings (fewer co-ingestions, decreased in-
vestigations, greater tendency towards medical obser-
vation) may be partly explained by experimentation
by new users after legalization. In this scenario, pa-
tients may be seeking medical care as a result of the
unpleasant symptoms they are experiencing, which ul-
timately resolve on their own with time and reassur-
ance [8, 9].

Canadian government data indicates that the lar-
gest increase in rates of recreational cannabis use
from 2018 to 2019 has been among young males
aged 15-24 [4]. Other jurisdictions have also found
that young adults and adolescents may be at high-
est risk of acute cannabis intoxication. Studies from
Colorado have identified significant increases in
cannabis-related visits for those aged 9-20 follow-
ing legalization [7, 10, 11]. While this study did not
examine patients under the age of 18, we did find
an increased rate of ED visits among young adults
aged 18-29, which would be consistent with atti-
tudes and usage in this patient population docu-
mented by government polls [4]. Furthermore,
following legalization in Colorado, studies reported
significant increases in mental health consultations
among young adults [12]. In contrast, this study
found no corresponding increase in the utilization
of psychiatric services from the emergency
department.

This study is unique in that it used ICD-10-CA
codes to capture patient charts with cannabis-
related symptoms and then reviewed each chart in
detail to identify patients with documented acute
cannabis intoxication (Appendix). Since cannabis
has a high prevalence of use in the population,
charts may be coded with a cannabis-related ICD
code when the visit is unrelated to their use. In-
deed, we found this to be the case in 52% of the
charts we identified. Thus, studies that only inter-
pret trends using ICD codes should be interpreted
with caution.
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Our single-center study did not include data from
the region’s dedicated paediatric emergency depart-
ment. While we identified significant increases in
ED visits among young adults following legalization,
our analysis did not capture adolescents under age
18. Additionally, while we identified no change in
overall rates of ED visits and differences in the
clinical management of ED patients with acute can-
nabis toxicity, a broader time period of examination
may have allowed for a more thorough examination
of trends in ED visits, and could also capture sea-
sonal changes in cannabis use and ED visits. Never-
theless, the short interval of our study allowed to
closely examine for any sudden changes that may
have occurred after legalization.

While we did not examine data based on methods
of ingestion, growing concern over edible cannabis
and concentrates suggests that future studies should
examine patient outcomes based on these parame-
ters [13, 14]. Studies are also needed to investigate
similar outcomes while comparing recreational and
physician-prescribed cannabis, as current evidence is
mostly epidemiological and may not account for dis-
positional differences [15]. Furthermore, little data
is available on the burden that acute cannabis in-
toxication following legalization has placed on com-
munities of diverse ethnicity, culture, and
socioeconomic status, suggesting a need for studies
in this field.

The findings in our study also prompt further
questions on the utilization of the emergency de-
partment by young adults for cannabis intoxication.
Reasons for this may include a lower risk percep-
tion among younger patients about the adverse ef-
fects of cannabis or a lack of knowledge of THC
content among consumed products, particularly
among first-time wusers [16, 17]. Further work
should be done to determine whether these trends
continue in this specific population.

Conclusions

Following the legalization of cannabis, our study sug-
gests that there was no difference in overall rate of
emergency department visits for acute cannabis in-
toxication. Although patients in this era may require
fewer investigations during their ED visit, their length
of stay and disposition remain similar compared to
the pre-legalization era, indicating mixed effects on
ED utilization. Physicians may use this knowledge to
predict the management and disposition of ED pa-
tients. Future studies should examine these outcomes
across broader time periods, as access and attitudes
to cannabis evolve.
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Table 3 ICD-10-CA codes used to query charts using the Discharge Abstract Database at St. Joseph’s Healthcare Hamilton

T40.7 Poisoning by cannabis (derivatives)

F12.0 Mental and behavioral disorders due to use of cannabinoids, acute intoxication

F12.1 Mental and behavioral disorders due to use of cannabinoids, harmful use

F12.2 Mental and behavioral disorders due to use of cannabinoids, dependence syndrome

F12.3 Mental and behavioral disorders due to use of cannabinoids, withdrawal state

F12.4 Mental and behavioral disorders due to use of cannabinoids, withdrawal state and delirium

F12.5 Mental and behavioral disorders due to use of cannabinoids, psychotic disorder

F12.6 Mental and behavioral disorders due to use of cannabinoids, amnesic syndrome

F12.7 Mental and behavioral disorders due to use of cannabinoids, residual and late-onset psychotic disorder
F12.8 Mental and behavioral disorders due to use of cannabinoids, other mental and behavioral disorders
F12.9 Mental and behavioral disorders due to use of cannabinoids, unspecified mental and behavioural disorders
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ED: Emergency department; THC: Delta-9-tetrahydrocannabinol;
CBD: Cannabidiol; ICD: International Statistical Classification of Disease
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