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ABSTRACT ARTICLE HISTORY
Introduction: On April 13, 2017, a bill to legalize cannabis was introduced to the Canadian Parliament Received 5 April 2021
and presented to the public. On October 17, 2018, Canada legalized recreational cannabis use. We Revised 31 May 2021
assessed intoxication severity, reflected by ICU admission rates, risk factors and other characteristics in ~ Accepted 2 June 2021
children who presented to the emergency department (ED) with cannabis intoxication, before and
diicy sgellaion . . S Cannabis intoxication;
Methods: A retrospective cohort study of children Q—18years .wh.o pr.ese.nted to a pedlatrlc .ED Canada; legalization; children;
between January 1, 2008 and December 31, 2019 with cannabis intoxication. The pre-legalization unintentional exposure
period was defined from January 1, 2008 to April 12, 2017 and the peri-post legalization period from

April 13, 2017 to December 31, 2019.

Results: We identified 298 patients; 232 (77.8%) presented in the pre legalization period and 66

(22.1%) in the peri-post legalization period; median age: 15.9years (range: 11 months-17.99 years). A

higher proportion of children were admitted to the ICU in the peri-post legalization period (13.6% vs.

4.7%, respectively; p=.02). While the median monthly number of cannabis-related presentations did

not differ between the time periods (2.1 [IQR:1.9-2.5] in the pre legalization period vs. 1.7 [IQR:1.0-3.0]

in the peri-post legalization period; p =.69), the clinical severity did. The proportions of children with

respiratory involvement (65.9% vs. 50.9%; p =.05) and altered mental status (28.8% vs. 14.2%; p < .01)

were higher in the peri-post legalization period. The peri-post legalization period was characterized by

more children younger than 12years (12.1% vs. 3.0%; p=.04), unintentional exposures (14.4% vs,

2.8%; p=.002) and edibles ingestion (19.7% vs. 7.8%; p=.01). Edible ingestion was an independent

predictor of ICU admission (adjusted OR: 4.1, 95%Cl: 1.2-13.7, p=.02).

Conclusions: The recreational cannabis legalization in Canada is associated with increased rates of

severe intoxications in children. Edible ingestion is a strong predictor of ICU admission in the pediat-

ric population.

KEYWORDS

Introduction States 37 states have legalized cannabis for medical indica-
tions since 1996, and 19 states currently allow retail and rec-
reational use [9,13-16]. While conflicting data exist regarding
increase in adolescent recreational use following medical
cannabis legalization [15,17-19], legalization of recreational
cannabis led to increased cannabis commercialization with
concurrent introduction of highly concentrated cannabis edi-
are current cannabis users [5]. bles into the market [20,21]. Several US-based studies dem-

While uncommon in adults, severe cannabis intoxication  gnstrated negative effects of cannabis legalization on the
has been well described in infants and children, with mani- pediatric population [10-14,21-23]. Specifically, pediatric
festations including behavioural changes, seizures, ataxia, unintentional cannabis exposures [10-12,23], related calls to
respiratory depression, apnea, and coma [6-9]. poison control centers [11], emergency department visits

As cannabis continues to be legalized or decriminalized in  [11,21,22] and hospitalizations [21] have significantly
an increasing number of countries and states, the potential increased in states that passed cannabis legislation. While
for both unintentional and intentional exposure in infants several states in the U.S. legislated measures to mitigate tox-
and young children rises [10-12]. At present, in the United icity from unintentional pediatric ingestions of edibles, such

Cannabis is the most widely misused illicit drug by adults
and adolescents [1-4]. According to a national report from
the United States (U.S.), approximately 100 million adults
have used recreational cannabis at least once, and an esti-
mated 22.2 million (8.3%) individuals aged 12years or older
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as child-resistant and opaque packaging, restrictions on mar-
keting campaigns, and banning of specific edibles [24] pedi-
atric unintentional cannabis exposures continue to rise
[25,26]. Poison center calls associated with pediatric cannabis
exposures increased in from 2017 to 2019 in states with
legalized cannabis use and were largely composed of unin-
tentional edible exposures [26].

In Canada, the use of medical cannabis was legalized in
2001 [27]. The Cannabis Act (Bill C-45), related to recreational
use, was introduced to Parliament in April 13, 2017 [28], and
anticipated changes regarding cannabis legalization were
announced to the public [29,30]. On October 17, 2018
Canada became one of the first countries in the world
[27,31], and the first in North America [32] to legalize recre-
ational cannabis use by adults 18years or older. As of
October 17, 2019 cannabis edible products and concentrates
are legal for sale [33]. A recent Canadian study [27] reported
gradual increase in cannabis use among youth since the
beginning of the federal discourse around cannabis legaliza-
tion. This trend is attributed to the public perception of can-
nabis use as “sensible” and “socially acceptable” [27]. Pro-
cannabis messaging was also associated with increased use
[34,35]. For these reasons, we defined the date in which the
public was formally notified about cannabis legalization
(April 13, 2017), as the start of the peri — legalization period.

These abrupt changes in cannabis legal status in Canada,
which represent a natural human experiment, provide a
unique opportunity to study, for the first time, the impact of
recreational cannabis use on the risk and patterns of canna-
bis intoxication in children within a national context.
Previous research primarily studied cannabis incidence
changes following legalization, there is sparse data [10] with
respect to legalization impact on outcome severity, such as
ICU admission rates and risk factors. The primary objective of
this study was to determine the impact of recreational can-
nabis legalization in Canada on the occurrence of severe out-
come following pediatric cannabis intoxication, defined as
ICU admission. Secondary objectives included changes in ED
presentations, incidence, and patient characteristics, and
identifying risk factors for ICU admission.

Methods
Study design

We conducted a retrospective, single center cohort study at
the Hospital for Sick Children, Toronto, over a 12-year period
from January 1, 2008 to December 31, 2019. Patients, aged
0-18years, were included if they presented to the ED with
presenting symptoms attributed to acute cannabis intoxica-
tion. The mean number of annual ED visits in the study hos-
pital was 72,270 between 2017 and 2019.

Cannabis intoxication cases were identified by the follow-
ing relevant ICD-10 codes: T40.7X, F12, T40.7X1A, X42 X62
Y12, Y49.6. Second, we also reviewed all positive urine sam-
ples for cannabinoid metabolites identified during ED visit or
hospitalization. These were assessed against study eligibility
and inclusion criteria. This complementing method served as

an additional layer of quality assurance, to ensure no eligible
cases were miscoded.

Urine toxicology tests for cannabinoids were conducted at
the local laboratory (Division of Clinical Biochemistry,
Department of Paediatric Laboratory Medicine) using the
cannabinoids assay performed by the Abbott Architect
€i4000 instrument for semi-quantitative detection of cannabi-
noids (THC) in human urine. Values above 35ng/mL were
reported as positive and those 35ng/mL and below were
considered negative. The study was approved by the local
Institutional Research Board.

Data collection

The data was collected from the electronic medical charts by
experienced abstractors who were blinded to the study
hypothesis, by using a pre-specified, IRB-approved Case
Report Form. We, thereafter, sampled 10% of the charts and
found no inter-rater discrepancies.

The following parameters were extracted from the med-
ical charts of all patients: (1) demographics: gender, age. (2)
medical history and clinical presentation: date and time of
exposure to cannabis, date and time of ED presentation, cir-
cumstances related to cannabis exposure other-co-ingested
substances chief complaint, vital signs, respiratory involve-
ment, Glasgow coma score (GCS) and mental status, menin-
gismus, seizures, urine toxicology screening results. (3)
medical management and interventions: administration of
medications such as intravenous (IV) saline boluses, vasopres-
sors, mechanical ventilation, lumbar puncture (LP), neuroi-
maging. (4) outcome: disposition (hospitalization to ICU, to
inpatient ward or discharge home from the ED), total length

of stay (LOS), mortality, post- hospitalization discharge
(home, foster care) and Children’s Aid Services (CAS)
involvement.
Definitions

Pre and peri-post legalization periods

Two timeframes were defined: the pre legalization period —
from January 2008 to April 12, 2017, and the peri-post legal-
ization period - from April 13, 2017 (when the bill to legalize
cannabis was introduced to the Canadian Parliament and the
anticipated changes regarding the legalization were pub-
lished) to December 31, 2019.

Intensive care unit (ICU)

The Department of Critical Care Medicine at the Hospital for
Sick Children, Toronto manages the entire spectrum of crit-
ical care conditions including all modes of mechanical venti-
lation, mechanical support of cardiac circulation and other
organ systems.

Respiratory involvement

Respiratory involvement was defined as tachypnea or bra-
dypnea as per Pediatric Advanced Life Support (PALS) criteria
[36], cyanosis, hypoxia (oxygen saturation < 92% in room



air), bronchospasm (defined as wheezing on auscultation or
use of bronchodilator agents) or need for supplemen-
tal oxygen.

Outcomes

Our primary outcome was ICU admission. We compared the
proportions of ICU admission for cannabis intoxication in
children in the peri-post legalization period vs. the pre legal-
ization period. Because overall ward hospitalization is
impacted by multiple clinical and non-clinical factors, such as
institutional policies, the patient’s home environment safety
and access to care, we opted to focus our study on ICU
admissions, which represent a severe, clinically grounded pri-
mary outcome. Our secondary outcomes were monthly num-
ber of cannabis related ED visits, circumstances of cannabis
intoxication, clinical presentation and ED interventions in the
peri-post legalization compared to the pre-legalization
period. We defined 12 years of age as a cut-off, as previously
done [14].

Predictors for ICU admission

In a secondary analysis, we explored risk factors for ICU
admission among all cohort patients, regardless of the period
of ED presentation. We compared relevant variables between
patients who were admitted to the ICU versus those who
were not.

Statistical analysis

Baseline characteristics were compared between patients
who presented in the pre legalization period versus the peri-
post legalization period using the Chi square or Fisher exact
test for categorical variables and two tailed T test or Mann
Whitney U test for continuous variables. A comparison of
median cannabis- related monthly visits per year was per-
formed between the pre and peri-post legalization period
using the Mann Whitney U test for independent continuous
variables. A correlation between cannabis-related visits and
the year of presentation was performed using Pearson
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correlation of coefficients test. Categorial variables were
described by the proportion (percentage) and continuous
variables by the mean with standard deviation (SD) and by
the median with interquartile range (IQR). In a secondary
analysis, a univariable analysis using Chi square or Fisher
exact test for categorical variable, were performed to com-
pare epidemiological, exposure related and clinical character-
istics between patients who were admitted to the ICU and
those who were not. A multivariable logistic regression ana-
lysis was subsequently performed to explore independent
predictors of ICU admission. All analyses were performed
using SPSS Statistics, version 26 (SPSS Inc, Chicago, Illinois),
and a 2-sided type 1 error rate of 0.05 was used as the
threshold for statistical significance.

Results

A total of 298 children (150 males; 50.3%) met the inclusion
criteria and comprise the study cohort. The median age was
15.9years (range 11months to 17.99years). There was no
correlation between the number of cannabis intoxication-
related visits and the year of presentation (Pearson’s correl-
ation 0.14, p=.66). The epidemiologic characteristics and
exposure circumstances of the study cohort are presented in
Table 1. The most common mode of exposure was via inhal-
ation (n=173, 58.1%), followed by ingestion (n=26, 8.7%).
Co- ingested substances were detected in the urine of 136
(45.6%) patients, dominated by benzodiazepines and
amphetamines. One hundred and thirty-four patients (45.0%)
were hospitalized, with a total median length of hospital stay
(LOS) of 3.5days (IQR 1.0-7.0days). Twenty patients (6.7%)
were admitted to the ICU, with the total median LOS of
3.1days (IQR 1.8-4.8 days) and the median length of ICU stay
of 1.0 (0.9-1.7) days, and 4 (1.3%) children were transferred
to rehabilitation centers after ICU discharge. Children’s pro-
tective services were involved in 35 (11.7%) patients.

Pre versus peri-post legalisation periods

Two hundred and thirty-two patients (77.8%) presented in
the pre-legalization period and 66 patients (22.2%) in the

Table 1. Epidemiologic characteristics and exposure circumstances of the study cohort.

All patients Pre — legalization Peri-post legalization

Characteristic N=298 (%) era (N=232) (%) era (N=66) (%) p value
Gender (males) (n, %) 150 (50.3) 114 (49.1) 36 (54.4) 48
Median age (IQR*) 15.9 (15.0-16.8) 15.9 (15.1-16.8) 15.9 (14.8-16.8) 47
Age < 12years 15 (5.0) 7 (3.0) 8 (12.1) <.01
Unintentional exposure 14 (4.7) 5(2.8) 9 (14.5) <.01
Mode of exposure

Inhalation 174 (58.3) 137 (59.1) 37 (56.1) 77

Ingestion 31 (8.7) 18 (7.8) 13 (19.7) .01

Other 2 (0.6) 2 (0.8) 0 (0.0 77

Unknown 91 (30.5) 73 (31.4) 18 (27.2) 75
Medical history

Chronic disease 32 (10.7) 26 (11.2) 6 (9.1) .82

Mental health history 145 (48.7) 112 (48.3) 33 (50.0) .88
Disposition from ED

Hospitalized 134 (45.0) 105 (45.2) 29 (43.9) .88

Intensive care unit admission 20 (6.9) 11 (4.7) 9 (13.6) .01

Discharged home 164 (55.0) 127 (54.7) 37 (56.0) .88

*IQR - inter quartile range.
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Table 2. Characteristics of children who presented to the emergency department in the pre versus peri-post cannabis legal-

ization period.

Pre - legalization

Peri-post legalization

era (N=232) (%) era (N=66) (%) p value
Physical findings
Central nervous system
Altered mental status 33 (14.2) 19 (28.8) <.01
Seizures 7 (3.0 2 (3.0 1.00
Lowest Glasgow coma scale** 13.3+3.7 11.6+4.2 .01
Respiratory involvement 118 (50.9) 43 (65.2) .02
Investigations
Lumbar puncture 3(1.3) 9.1) <.01
Neuroimaging 3 (9.9 10 (15.2) 26
Interventions
Fluid bolus 7 (16.0) 19 (29.2) .02
Intubation 7 (7.3) 5(7.6) >.99
Length of stay - total (days)*** .5 (1.0-7.0) 3.5 (1.5-6.9) 46
Intensive care unit - length of stay (days)*** .0 (1.0-1.6) 1.0 (0.7-4.5) 89

*Few children had more than one mode of exposure.
**Mean and standard deviation.
***Median and intra quartile range (IQR).

peri-post legalization period. The comparison of epidemio-
logical characteristics and exposure circumstances among
children who presented in the pre vs. peri-post legalization
period is presented in Table 1. The comparison of clinical
characteristics and interventions is presented in Table 2. A
higher proportion of children were admitted to the ICU in
the peri—post legalization period compared to pre-legaliza-
tion (13.6% vs. 4.7%, respectively; p=.02). The median
monthly number of children who presented to the ED with
cannabis intoxication did not significantly differ between the
two time periods (2.1 [IQR: 1.9-2.5] in the pre legalization
period vs. 1.7 [IQR: 1.0-3.0] in the per-post legalization
period; p=.69). The peri-post legalization period included a
greater proportion of unintentional intoxications (14.4% vs
2.8%, respectively; p<.01) and of intoxications in children
younger than 12years (12.1% vs. 3.0%, respectively; p <.01),
compared to the pre-legalization period. Edible ingestion
was more common in the peri-post legalization period
(19.7% vs. 7.8%, p=.01).

Compared to the pre legalization period, a greater propor-
tion of children who presented in the peri-post legalization
period had respiratory involvement (65.2% vs. 50.9%,
p=.02), altered mental status (28.8% vs. 14.2%, p<.01),
lower GCS

(11.6+4.2 vs. 13.3+£3.7, p=.01), and diagnostic and thera-
peutic interventions, such as a lumbar puncture (9.1% vs.
1.3%, p <.01) and administration of intravenous fluid boluses
(29.2% vs. 16.0%, p=.02).

Predictors for ICU admission

In a secondary analysis, we compared patient’s age, the pres-
ence of chronic disease, psychiatric history, time of presenta-
tion with respect to the legalization process, and exposure
route throughout the entire study period between patients
who were admitted to the ICU and patients who were not.
Age < 12years (4/20 [20.0] % vs.11/278 [4.0%], p =.01), pres-
entation during the peri-post legalization period (9/20
[45.0%] vs. 57/278 [20.5%], p=.02), and edible ingestion (7/
20 [35.0%] vs. 24/278 [8.6%], p <.01). were more common

Table 3. Comparison of pediatric patients following cannabis intoxication
according to disposition (Intensive care unit vs. Non — intensive care unit).

Non - ICU ICU
N= 278) (%) (N=20) (%) p value
Age < 12years 1 (4.0) 4 (20.0) .01
Gender (males) 137 (49.3) 13 (65.0) 24
Chronic disease 0 (10.8) 2 (10.0) >.99
Mental health history 135 (48.6) 10 (50.0) >.99
Edible product ingestion 24 (8.6) 7 (35.0) <.01
Peri-post legalization period 57 (20.5) 9 (45.0) .02

among ICU patients (Table 3). In a multivariable logistic
regression analysis, using the two strongest risk factors in
the binary analysis (age< 12 and edible ingestion), only
edible ingestion was an independent predictor of ICU admis-
sion (adjusted OR 4.1 [95% Cl: 1.2-13.7], p=.02).

Discussion

In this 12-year long cohort study we found that children
with cannabis-related ED visits in the peri-post legalization
period experienced significantly higher rates of ICU admis-
sion compared to those who presented in the pre-legaliza-
tion period. Children in the peri-post legalization period
were younger, had more severe ED presentations and
required more interventions during ED visit.

Our finding of higher ICU admission rates following can-
nabis legalization is corroborated by previous reports from
Washington and Colorado, the first states to decriminalize
recreational cannabis use in the US. [10,11,25]. Previous
research reported 10-18% ICU admission rates among chil-
dren up to 12years who present with cannabis intoxication
[10,11,14]. Overall, in our cohort ICU admission rate was
6.7%, which amounted to 26.6% in those younger than
12 years, representing higher rates than previously reported.
Central nervous system (CNS) involvement, is a common
manifestation following cannabis intoxication among young
children [10,11,14,37], as is respiratory insufficiency secondary
to altered mental status [8,14,23,38].

Young children brought to the ED with undifferentiated
altered mental status frequently undergo extensive



diagnostic investigations and interventions [8]. Interestingly,
fewer diagnostic tests were conducted in Colorado after can-
nabis legalization [11]. This finding was attributed to both
higher rates of family disclosure of cannabis exposure, and
to increased familiarity of healthcare providers with the pedi-
atric cannabis intoxication [11]. In contrast to reports from
other jurisdictions [10,11,39], we did not observe an increase
in cannabis-related presentations after legalization compared
to before, possibly due to the relatively short follow-up
period after legalization.

In a secondary analysis, we found that edible cannabis
ingestion is a powerful independent predictor of ICU admis-
sion, and that their ingestion was more common after canna-
bis legalization. Policy changes that increase the availability
of edible cannabis products are contributing to increased
ingestions among children [25,40,41]. Edible products are
both highly concentrated and visually attractive to young
children [25]. Therefore, ingestion is the most reported and
consequential route of pediatric exposures [40], and often
leads to severe, delayed and prolonged effects compared to
cannabis inhalation [40,42-45]. The observed toxicity of can-
nabis edible ingestion among children combined with its
powerful role as an independent risk factor for ICU admission
suggests that the increased availability of edible products in
the home following legalization may have contributed to the
increased  severity and higher rates of pediatric
ICU admissions.

Several study limitations merit mention. Several study lim-
itations merit mention. First, due to its retrospective nature,
some details in the medical charts may have been incom-
plete. For example, we lack data on cannabis exposure dos-
age in most patients, and there may have been changes in
voluntary reporting rates throughout the study. In addition,
cases where no disclosure was made, and urine testing was
not performed may have not been identified. Finally, as our
study was performed relatively soon after legalization of rec-
reational cannabis use, the full impact of this policy change
may have not yet been apparent.

Conclusion

Recreational cannabis legalization is associated with higher
rates of ICU admission for intoxication among children com-
pared with the pre-legalization period. Edible ingestion is a
strong predictor of ICU admission in children, and legaliza-
tion may have increased the availability and accessibility of
these products to children. Awareness of these adverse out-
comes of cannabis legalization on the pediatric population
should inform efforts by clinicians, policy makers and the
public to mitigate the risks.

Disclosure statement

No potential conflict of interest was reported by the author(s).

CLINICAL TOXICOLOGY 5

Funding

This project was supported by research funds from SickKids Foundation
and LCBO (Liquor Control Board of Ontario).

ORCID

Ruud H. J. Verstegen http://orcid.org/0000-0001-6638-8405

References

[11  Canadian Tobacco Alcohol and Drugs (CTADS) Survey: 2017 sum-
mary - Canada.ca [Internet]. [cited 2021 Jun 5]. Available from:
https://www.canada.ca/en/health-canada/services/canadian-
tobacco-alcohol-drugs-survey/2017-summary.html.

[2] World Health Organization. WHO | Cannabis. 2020. [Internet];
[cited 2020 Jun 10]. Available from: www.who.int/substance_
abuse/facts/cannabis/en/.

[31 Wang GS, Hoyte C. Common substances of abuse. Pediatr Rev.
2018;39(8):403-414.

[4]  Ng PC, Banerji S, Graham J, et al. Adolescent exposures to trad-
itional and novel psychoactive drugs, reported to National Poison
Data System (NPDS), 2007-2017. Drug Alcohol Depend. 2019;202:
1-5.

[51 Azofeifa A, Mattson ME, Schauer G, et al. National estimates of
marijuana use and related indicators — National Survey on Drug
Use and Health, United States, 2002-2014. MMWR Surveill Summ.
2016;65(11):1-28.

[6] Case |. Acute marijuana intoxication presenting as seizure. 2005;
21:527-528.

[71  Weinberg D, Lande A, Hilton N, et al. Intoxication from accidental
marijuana ingestion. Pediatrics. 1983;71(5):848-850.

[8] Thomas AA, Mazor S. Unintentional marijuana exposure present-
ing as altered mental status in the pediatric emergency depart-
ment: a case series. J Emerg Med. 2017;53(6):e119-e123.

[91 Ammerman S, Ryan S, Adelman WP. The impact of marijuana pol-
icies on youth: clinical, research, and legal update. Pediatrics.
2015;135(3):e769-e785.

[10] Wang GS, Roosevelt G, Le Lait MC, et al. Association of uninten-
tional pediatric exposures with decriminalization of marijuana in
the united states. Ann Emerg Med. 2014;63(6):684-689.

[111  Wang GS, Le Lait MC, Deakyne SJ, et al. Unintentional pediatric

exposures to marijuana in Colorado, 2009-2015. JAMA Pediatr.

2016;170(9):e160971.

Onders B, Casavant MJ, Spiller HA, et al. Marijuana exposure

among children younger than six years in the United States. Clin

Pediatr. 2016;55(5):428-436.

[13] Cerda M, Mauro C, Hamilton A, et al. Association between recre-
ational marijuana legalization in the United States and changes
in marijuana use and cannabis use disorder from 2008 to 2016.
JAMA Psychiatry. 2020;77(2):165.

[14]  Richards JR, Smith NE, Moulin AK. Unintentional cannabis inges-
tion in children: a systematic review. J Pediatr. 2017;190:142-152.

[15]  Sarvet AL, Wall MM, Fink DS, et al. Medical marijuana laws and
adolescent marijuana use in the United States: a systematic
review and meta-analysis. Addiction. 2018;113(6):1003-1016.

[16]  ProCon.org. 31 Legal medical marijuana states and DC: laws, fees,
and possession limits; 2018.

[17]  Choo EK, Benz M, Zaller N, et al. The impact of state medical
marijuana legislation on adolescent marijuana use. J Adolesc
Health. 2014;55(2):160-166.

[18] Lynne-Landsman SD, Livingston MD, Wagenaar AC. Effects of
state medical marijuana laws on adolescent marijuana use. Am J
Public Health. 2013;103(8):1500-1506.

[19]  Whitehill JM, Harrington C, Lang CJ, et al. Incidence of pediatric
cannabis exposure among children and teenagers aged 0 to 19

[12]


https://www.canada.ca/en/health-canada/services/canadian-tobacco-alcohol-drugs-survey/2017-summary.html
https://www.canada.ca/en/health-canada/services/canadian-tobacco-alcohol-drugs-survey/2017-summary.html
http://www.who.int/substance_abuse/facts/cannabis/en/
http://www.who.int/substance_abuse/facts/cannabis/en/

6 N. COHEN ET AL.

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

31]

[32]

[33]

years before and after medical marijuana legalization in massa-
chusetts. JAMA Netw Open. 2019;2(8):e199456-11.

Pizarro-Osilla C. “Medibles”: dangerous treats. J Emerg Nurs. 2016;
42(4):361-362.

Kim HS, Monte AA. Colorado cannabis legalization and its effect
on emergency care. Ann Emerg Med. 2016;68(1):71-75.

Heard K, Marlin MB, Nappe T, et al. Common marijuana-related
cases encountered in the emergency department. Am J Health
Syst Pharm. 2017;74(22):1904-1908.

Wang GS, Roosevelt G, Heard K. Pediatric marijuana exposures in
a medical Marijuana state. JAMA Pediatr. 2013;167(7):630-633.
Wang GS. Pediatric concerns due to expanded cannabis use:
unintended consequences of legalization. J Med Toxicol. 2017;
13(1):99-105.

Wang GS, Hoyte C, Roosevelt G, et al. The continued impact of
marijuana legalization on unintentional pediatric exposures in
Colorado. Clin Pediatr. 2019;58(1):114-116.

Whitehill JM, Dilley JA, Brooks-Russell A, et al. Edible Cannabis
exposures among children: 2017-2019. Pediatrics. 2021;147(4):
€2020019893.

Zuckermann AME, Battista K, De Groh M, et al. Prelegalisation
patterns and trends of cannabis use among Canadian youth:
Results from the COMPASS prospective cohort study. BMJ Open.
2019;9(3):€026515-€026519.

Parliament of Canada. An Act respecting cannabis and to amend
the Controlled Drugs and Substances Act, the Criminal Code and
other Acts: House of Commons of Canada; 2017.

Canada introduces legislation to legalize marijuana. Fox News;
2017.

Austen |. “Trudeau Unveils Bill Legalizing Recreational Marijuana
in Canada.” New York Times; 2018.

Castaldi ML. Uruguay becomes first country to legalize marijuana
trade. Reuters; 2013.

Cox C. The Canadian Cannabis Act legalizes and regulates recre-
ational cannabis use in 2018. Health Policy. 2018;122(3):205-209.
[cited 2021 Jun 5]. Available from: https://www.canada.ca/en/
health-canada/services/drugs-medication/cannabis/laws-regula-
tions/regulations-support-cannabis-act.htm.

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

Roditis ML, Delucchi K, Chang A, et al. Perceptions of social
norms and exposure to pro-marijuana messages are associated
with adolescent marijuana use. Prev Med. 2016;93:171-176.
[Internet]. Available from: http://dx.doi.org/10.1016/j.ypmed.2016.
10.013.

Mostaghim A, Hathaway AD. Identity formation, marijuana and
“the self”: a study of cannabis normalization among university
students. Front Psychiatry. 2013;4:1-7.

Kleinman ME, Chameides L, Schexnayder SM, et al. Part 14: pedi-
atric advanced life support: 2010 American Heart Association
Guidelines for cardiopulmonary resuscitation and emergency car-
diovascular care. Circulation. 2010;122(18 Suppl 3):5876-5908.
Heizer JW, Borgelt LM, Bashqoy F, et al. Marijuana misadventures
in children: exploration of a dose-response relationship and sum-
mary of clinical effects and outcomes. Pediatr Emerg Care. 2018;
34(7):457-462.

Claudet |, Le Breton M, Bréhin C, et al. A 10-year review of canna-
bis exposure in children under 3-years of age: do we need a
more global approach. Eur J Pediatr. 2017;176(4):553-556.

Wang GS, Heard K, Roosevelt G. The unintended consequences
of marijuana legalization. J Pediatr. 2017;190:12-13.

Benjamin DM, Fossler MJ. Edible Cannabis products: it is time for
FDA oversight. J Clin Pharmacol. 2016;56(9):1045-1047.

Cao D, Srisuma S, Bronstein AC, et al. Characterization of edible
marijuana product exposures reported to United States poison
centers. Clin Toxicol. 2016;54(9):840-846.

Heyman RB, Anglin TM, Copperman SM, et al. American academy
of pediatrics. Committee on substance abuse Marijuana: a con-
tinuing concern for pediatricians. Pediatrics. 1999;104:982-985.
Vandrey R, Raber JC, Raber ME, et al. Cannabinoid dose and label
accuracy in edible medical cannabis products. J Am Med Assoc.
2015;313(24):2491-2493.

Ashton CH. Pharmacology and effects of cannabis: a brief review.
Br J Psychiatry. 2001;178:101-106.

O’Donnell KA, Osterhoudt KC, Burns MM, et al. Toxicologic emer-
gencies. In: Shaw RGB KN, editor. Fleisher & Ludwig’s textbook of
pediatric emergency medicine. 7th ed. Philadelphia (PA): Wolters
Kluwer; 2021. p. 1061-1114.


https://www.canada.ca/en/health-canada/services/drugs-medication/cannabis/laws-regulations/regulations-support-cannabis-act.htm
https://www.canada.ca/en/health-canada/services/drugs-medication/cannabis/laws-regulations/regulations-support-cannabis-act.htm
https://www.canada.ca/en/health-canada/services/drugs-medication/cannabis/laws-regulations/regulations-support-cannabis-act.htm
http://dx.doi.org/10.1016/j.ypmed.2016.10.013
http://dx.doi.org/10.1016/j.ypmed.2016.10.013

	Abstract
	Introduction
	Methods
	Study design
	Data collection
	Definitions
	Pre and peri-post legalization periods
	Intensive care unit (ICU)
	Respiratory involvement

	Outcomes
	Predictors for ICU admission

	Statistical analysis

	Results
	Pre versus peri-post legalisation periods
	Predictors for ICU admission

	Discussion
	Conclusion
	Disclosure statement
	Funding
	Orcid
	References


