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Abstract
Objectives: To examine the trends in cannabis use within 30 days of first admission to inpatient psychiatry in Ontario,
Canada, between 2007 and 2017, and the characteristics of persons reporting cannabis use.

Methods: A retrospective cross-sectional analysis was conducted for first-time admissions to nonforensic inpatient
psychiatric beds in Ontario, Canada, between January |, 2007, and December 31, 2017, using data from the Ontario Mental
Health Reporting System (N = 81,809).

Results: Across all years, 20.1% of patients reported cannabis use within 30 days of first admission. Use increased from 16.7%
in 2007 to 25.9% in 2017, and the proportion with cannabis use disorders increased from 3.8% to 6.0%. In 2017, 47.9% of
patients aged |8 to 24 and 39.2% aged 25 to 34 used cannabis, representing absolute increases of 8.3% and 10.7%, respectively.
Increases in cannabis use were found across almost all diagnostic groups, with the largest increases among patients with
personality disorders (|15% increase), schizophrenia or other psychotic disorders (14% increase), and substance use disorders
(14% increase). A number of demographic and clinical factors were significantly associated with cannabis use, including
interactions between schizophrenia and gender (area under the curve = 0.88).

Conclusions: As medical cannabis policies in Canada have evolved, cannabis use reported prior to first admission to inpatient
psychiatry has increased. The findings of this study establish a baseline for evaluating the impact of changes in cannabis-related
policies in Ontario on cannabis use prior to admission to inpatient psychiatry.

Abreégé

Obijectifs : Examiner les tendances de I'usage du cannabis dans les 30 jours de la premiére hospitalisation en psychiatrie en
Ontario, Canada entre 2007 et 2017, et les caractéristiques des personnes déclarant utiliser du cannabis.

Méthodes : Une analyse transversale rétrospective a été menée pour la premiére hospitalisation dans des lits de psychiatrie

non légale en Ontario, Canada entre le |°" janvier 2007 et le 3|1 décembre 2017 a I'aide du Systéme d’information ontarien sur
la santé mentale (N = 81 809).
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Résultats : Sur toutes ces années, 20,1 % des patients ont déclaré utiliser du cannabis dans les 30 jours de la premiére
hospitalisation. L’'usage a augmenté de 16,7 % en 2007 a 25,9 % en 2017, et la proportion de troubles d’utilisation du cannabis a
augmenté de 3,8 % a 6,0 %. En 2017, 47,9 % des patients del8 a 24 ans et 39,2 % de ceux agés de 25 a 34 ans utilisaient du
cannabis, représentant des augmentations absolues de 8,3 % et 10,7 %, respectivement. Les augmentations de I'usage du
cannabis se voyaient dans presque tous les groupes diagnostiques, et 'augmentation la plus forte se trouvait chez les patients
souffrant de troubles de la personnalité. (I5 % d’augmentation), de schizophrénie ou d’autres troubles psychotiques
(14 % d’augmentation), et de troubles d’utilisation de substances (14 % d’augmentation). Un certain nombre de données
démographiques et de facteurs cliniques étaient significativement associés a I'usage du cannabis, notamment les interactions
entre la schizophrénie et le sexe (AUC = 0,88).

Conclusions : Comme les politiques sur le cannabis médical ont évolué au Canada, I'usage du cannabis déclaré avant la
premiére hospitalisation en psychiatrie a augmenté. Les résultats de cette étude établissent une base afin d’évaluer 'impact des

changements de politiques liées au cannabis en Ontario sur l'usage du cannabis avant I'hospitalisation en psychiatrie.
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Introduction

There is a multifaceted relationship between cannabis and
mental health conditions."* Known associations between
cannabis use and psychosis are long-standing, even when
considering genetic predispositions.** Associations with
other conditions are not as consistent. Some evidence points
to a dose—response relationship between cannabis use and the
risk of depression.” Other studies have found predictive asso-
ciations between cannabis use and alcohol and substance use
disorders, but not mood or anxiety disorders.® While a small
subset of persons who use cannabis are estimated to have a
cannabis use disorder,””® the prevalence of cannabis use dis-
orders is higher among persons diagnosed with other mental
health conditions.”'° For persons living with a mental health
condition, there is little to no evidence of a therapeutic benefit
from cannabinoid compounds.'' Ongoing use of cannabis
among persons living with mental illness may exacerbate
psychiatric symptoms and interfere with disease manage-
ment.'?'> As such, there is a general consensus that cannabis
use as self-medication for mental health conditions is ineffec-
tive.2 Together, these findings underscore the complexities in
evaluating the impact of the cannabis-related policies on the
onset and clinical management of mental health conditions.
Canada’s medical cannabis policy framework has
evolved since 2001'¢ and has coincided with a proliferation
of illegal online and storefront dispensaries purporting to
provide medical access to cannabis.'” Trends in cannabis
use among the general population have varied by age
between 2004 and 2014, with the only decrease being among
those under 18 years.'® Among adults, trends in cannabis use
among the general population in Canada remained stable
between 2004 and 2010 and increased across all age groups
between 2011 and 2017."” Between 2007 and 2014, the
health care costs for cannabis in Canada increased by
28%,2° where hospital stays for cannabis-use disorders
increased by 40%.%' Similarly, hospitalizations in the United
States associated with cannabis use disorders have increased
with the emergence of medical and nonmedical cannabis

policies.”*** Furthermore, variations in medical cannabis
policies across the United States are associated with varia-
tions in prevalence of severe mental illness.”* With evolving
cannabis policies in Canada, there remains a need to under-
stand broader patterns of cannabis use among persons with
mental illness.

This study examines trends in cannabis use prior to first
psychiatric hospital admissions in Ontario, Canada, between
2007 and 2017, the year prior to legalization of cannabis for
nonmedical use. We also examine the characteristics asso-
ciated with reports of cannabis use prior to admission.

Methods
Data

Using a retrospective cross-sectional design, we analyzed
data from the Ontario Mental Health Reporting System
(OMHRS) of the Canadian Institute for Health Information
(CIHI). The OMHRS is based on data from the Resident
Assessment Instrument for Mental Health (RAI-MH), an
assessment mandated for use since October 2005 in all psy-
chiatry beds in Ontario, Canada. CIHI is responsible for data
quality checks that include reporting inappropriate data to
the submitting hospital and requesting data corrections. Data
for this study were obtained through a sharing agreement
between CIHI and interRAI Canada at the University of
Waterloo. This study received approval from the Office of
Research Ethics at the University of Waterloo.

The RAI-MH includes 396 items that are completed at
admission and at discharge to designated psychiatric beds.?
The RAI-MH includes domains assessing mental and phys-
ical health status, substance use, cognitive performance,
daily functioning, social relationships, education and
employment, and health service use. Clinical staff complete
the assessment using multiple sources of information, such
as interviews with the person, information available in the
health record, and information from other key informants
(e.g., family members, first responders, and other clinical
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staff who are familiar with the person).?’ The majority of the
items are observational. For instance, when coding hopeless-
ness the assessor would record the number of days in the
prior 3 days that the person expressed hopelessness as
reported by the person or as observed by, for instance, the
clinical team. Training and ongoing support for the comple-
tion of the RAI-MH are provided to hospital staff by CIHI
and by clinical educators embedded within hospitals.

Service Context and Sample

Inpatient psychiatric services in Ontario include secondary
and tertiary services offered in a mix of psychiatric units in
community hospitals and designated psychiatric hospitals.
Most inpatient psychiatric services are publicly funded under
universal health coverage administered by the Province of
Ontario. The majority of admissions in Ontario are classified
as acute where the goal is crisis assessment and stabilization,
with several hospitals also offering specialized services such
as psychosocial rehabilitation, concurrent substance use
treatment, and geriatric psychiatry.?®*’ In Ontario, inpatient
psychiatric care is often the first point of contact to the health
system for persons experiencing a first-episode mental
illness.”®

We included data for all persons aged 18 years and older at
their first admission to a psychiatric hospital for all admis-
sions that occurred between January 1, 2007, and December
31, 2017. First admissions were identified by selecting the
first hospital stay for each person in the OMHRS data and
then including only patients who had no previous admissions
to a psychiatric bed (an item on the RAI-MH). Stays of less
than 72 hrs were excluded as not all items from the RAI-MH
are completed for these patients. Forensic patients were
excluded given that administrative parameters such as appre-
hension and initial confinement may have limited their access
to cannabis in the 30 days prior to being assessed with the
RAI-MH. The final sample included 81,847 patients.

Variables

A brief description of all study variables can be found below.
For a more comprehensive description of all variables,
please refer to the Supplemental Files.

Cannabis and other substance use behavior. The RAI-MH cap-
tures patterns of substance use based on the time since the
person last used cannabis, opiates, cocaine/crack, stimulants,
inhalants, and/or hallucinogens. A binary variable was cre-
ated for each substance based on use of the substance within
30 days of the date of admission to hospital. Use within the
prior 30 days can be considered a proxy indicator of more
frequent or persistent use.?*® It was not possible to identify
patients who had never used cannabis (or other substances)
as the item uses the same code for patients who had used
cannabis more than 1 year ago and for patients who have
never used cannabis. Other substances of interest included

use of alcohol in the prior 14 days and daily use of tobacco.
On the RAI-MH, potential problems with addiction are
assessed using a scale that sums 4 items scored as yes/no:
expressions of guilt about substance use, feels the need or
been told by others to cut down on substance/alcohol use,
bothered by criticism of substance/alcohol use, and need to
use substances/alcohol first thing in the morning. Scores >2
were considered indicative of problematic substance or alco-
hol use.

Demographic factors. Demographic variables included year of
admission, age at admission (18 to 24, 25 to 34, 35 to 44, 45
to 54, 55 to 64, 65 and older), marital status, highest level of
education, living alone prior to admission, residential
instability, homelessness, employment status, and any life-
time financial hardship (major loss of income or serious
economic hardship due to poverty). Gender was coded as
male or female.

Diagnoses. The RAI-MH captures diagnostic categories from
the Diagnostic and Statistical Manual of Mental Disorders
(DSM) based on the diagnosis assigned by a psychiatrist
overseeing the care of the person. Primary, secondary, and
tertiary DSM diagnoses from the discharge assessment were
included. For admissions between 2007 and 2015, categories
were based on the fourth edition of the DSM,31 while admis-
sions from 2016 to 2017 were coded based on categories
from the fifth edition.*” For ease of interpretation, diagnostic
categories from the fifth edition were cross-walked to their
analogue in the fourth edition. For instance, the DSM-V
category for trauma- and stressor-related disorders was
grouped with the DSM-IV category for anxiety disorders.
The 7 diagnostic groups used for analysis were neurocogni-
tive disorders, substance-related and addictive disorders
(excluding cannabis use), schizophrenia spectrum and other
psychotic disorders, mood disorders (bipolar and related dis-
orders, and depression), anxiety disorders, personality dis-
orders, and other disorders. The “other” diagnostic category
included categories found in less than 5% of the study pop-
ulation. Cannabis use disorders, which included both canna-
bis abuse and cannabis dependence, were identified using the
DSM-1V (304.3, 305.2) and DSM-V (F12.1 or F12.2) codes
that were available from the OMHRS data.

Clinical characteristics. Variables used to assess social life
included having supports for discharge; interpersonal con-
flict with friends, family, and/or staff; history of emotional,
sexual, or physical abuse; and police intervention for crime
within the prior year.

Symptom severity was evaluated using several items and
subscales from the RAI-MH. Risk of harm to self was based
on items assessing the presence of self-injurious acts or
self-harm ideation within the 30 days prior to admission and
history of suicide attempt. Violent behavior in the 30 days
prior to admission was identified using 3 items: violent acts,
threats, or ideation. Physical pain was based on an item
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Table I. Characteristics of Patients at First Admission to Inpatient Psychiatry in Ontario, Canada, between 2007 and 2017.

Demographic and Clinical Characteristics 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 Total
N 7,176 7,345 7371 7456 7481 7496 7,585 7555 7439 7,436 7507 81,847
Sex
Male 502 499 506 51.6 518 5.1 502 519 520 519 527 41,946
Female 498 50.1 494 484 482 489 498 48 480 481 473 39,878
Age groups, y
18 to 24 146 154 159 169 181 19.1 202 203 202 220 219 15236
25 to 34 182 181 167 164 173 173 162 169 174 176 187 14,191
35 to 44 199 183 176 166 162 153 I55 147 142 142 141 13,126
45 to 54 184 182 198 192 190 184 172 169 161 158 147 14413
55 to 64 102 106 113 123 116 122 119 123 127 122 11.8 9,600
65+ 187 195 186 186 178 17.7 190 189 194 183 189 1528l
Marital status
Never married 388 396 408 41.6 438 440 441 458 469 486 497 36,024
Married/significant/other 390 379 375 382 368 368 368 354 346 338 338 29,780
Widowed/separated/divorced 223 225 21,7 203 194 192 19. 188 185 17,6 165 16,043
Education
Less than secondary 241 230 210 206 199 183 183 168 167 150 153 15514
Secondary school 239 239 240 257 255 270 249 251 254 259 264 20675
Postsecondary 520 53.1 549 537 547 547 568 58.1 580 59.2 583 45,658
Homeless 33 29 2.8 2.7 35 3.0 3.0 33 3.6 38 43 2,692
Involuntary admission 215 206 186 175 164 185 162 155 152 133 139 13910
DSM-IV diagnostic category
Neurocognitive 122 128 120 II.5 11.6 108 116 113 112 97 106 9,304
Substance use (noncannabis) 254 241 247 242 235 235 225 227 228 212 212 19,012
Cannabis use disorder 3.8 3.8 3.2 34 4. 4.4 42 5.1 5.0 6.4 6.0 3,671
Schizophrenia, other psychotic 183 180 19. 196 203 207 208 208 209 213 224 16,538
Mood 532 550 554 558 552 548 544 535 544 515 515 44,178
Anxiety 119 134 146 149 169 175 169 183 180 224 232 14,002
Personality 6.7 7.1 7.0 6.9 7.2 6.1 6.6 6.2 6.6 6.6 6.5 5466
Other 136 121 130 130 134 137 136 144 135 9.7 92 10,358

Note. N = 81,847. DSM-IV = Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition.

measuring the frequency of pain experienced by the patient
in the 3 days prior to assessment (daily, less than daily, no
pain). The Positive Symptom Scale (PSS) sums items mea-
suring the frequency of hallucinations, command hallucina-
tions, delusions, and abnormal thoughts into a scale ranging
from 0 to 12, with higher scores indicating greater number
and frequency of positive symptoms of psychosis.>* The
Social Withdrawal Scale ranges from 0 to 6 based on the
presence of the following 6 symptoms over the prior 3 days:
lack of motivation, anhedonia, loss of interest, reduced inter-
action, decreased energy, flat affect.>* The Cognitive Perfor-
mance Scale ranges from 0 to 6 based on a decision tree that
considers several RAI-MH items, including cognitive skills
for daily decision-making and short-term memory.>> The
Depressive Severity Index ranges from 0 to 15 based on a
sum of 5 items, including persistent crying/tearfulness and
hopelessness.’® A Mania Scale with a range of 0 to 18 was
constructed for this study by summing 6 items: inflated
self-worth, hyperarousal, irritability, increased sociability/
hypersexuality, pressured speech/racing thoughts, and labile
affect. In the data set used for this study, the Cronbach o of
the Mania Scale was 0.76.

Statistical Analysis

All analyses were conducted using Statistical Analysis Soft-
ware (SAS) 9.4. Overall trends in cannabis use within
30 days of admission were reported for the period between
2007 and 2017, as well as by age, gender, and DSM diag-
nostic categories. Chi-square analyses were used first to
identify demographic and clinical factors significantly asso-
ciated with 30-day cannabis use (results available in the
Supplemental Files). Multivariable logistic regression mod-
els were fit using candidate variables with year of admission
being added to the final model. Model fit was assessed by the
area under the curve (AUC). We then tested 2-way interac-
tion terms to examine differences in 30-day cannabis use
across diagnostic groups and gender, age, and first admission
status.

Results

Descriptive statistics of patients over time are found in
Table 1. The proportion of patients aged 18 to 24 increased
by 7.4% from 2007 to 2017, while the proportions decreased
for those aged 35 to 44 and 45 to 54. The proportion of
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Table 2. Proportions of Patients Reporting Cannabis Use Within 30 Days of First Admission to Inpatient Psychiatry in Ontario, Canada, by

Gender, Age Categories, and DSM-IV Diagnostic Categories.

Relative
Patient Characteristics 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 change (%)
N 7,176 7,345 7371 7456 7,481 7496 7585 7555 7439 7436 7,507
Cannabis use within 30 days 167 167 176 183 194 189 205 21.7 213 241 259 55.3
Sex
Male 220 227 235 240 255 239 263 270 269 305 319 44.7
Female 13 107 1.7 121 129 136 145 6.l 152 172 192 70.4
Age groups, y
18 to 24 39.7 397 404 437 443 415 445 460 446 483 479 20.8
25 to 34 285 270 304 292 317 286 304 352 328 342 392 37.6
35 to 44 168 188 176 182 167 186 190 215 214 247 270 61.0
45 to 54 104 103 125 122 136 119 148 139 135 159 184 77.3
55 to 64 43 3.0 4.6 49 48 6.7 7.3 7.0 9.2 98 10.6 150.1
65+ 0.1 0.4 0.2 0.6 0.5 0.8 1.1 0.5 1.0 1.3 1.8 25143
DSM-IV diagnostic category
Neurocognitive 1.2 0.9 0.8 1.3 1.2 1.1 1.7 1.8 1.3 22 23 96.5
Substance use (noncannabis) 27.7 286 308 324 327 3l 339 350 340 341 39.0 40.8
Schizophrenia, other psychotic 184 199 215 245 229 23,1 277 288 282 309 33. 794
Mood 148 I55 157 165 178 174 184 204 189 213 236 59.8
Anxiety 128 129 158 14. 170 166 170 202 195 219 248 93.2
Personality 19.7 214 247 220 283 233 234 291 282 310 350 77.8
Other disorders 142 140 158 166 180 159 17.1 177 184 178 212 49.2

Note. DSM-IV = Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition.

patients admitted involuntarily decreased over time, from
21.5% in 2007 to 13.9% in 2017. There was a 4.0% increase
in the proportion of patients with schizophrenia or other
psychotic disorders and a 10.4% increase in anxiety disor-
ders. While the proportion of patients with a noncannabis
substance use diagnosis decreased by 4.2%, the proportion
with cannabis use disorders increased from 3.8% to 6.0%
between 2007 and 2017.

Across all years, the proportion of inpatients reporting
cannabis use within 30 days of admission was 20.1%
(n = 16,463). Table 2 reports the proportion of patients using
cannabis within 30 days of admission by demographic and
diagnostic characteristics. The proportion of patients who
used cannabis increased from 16.7% to 25.9%. Cannabis use
was more common among males and increased by 9.9%
between 2007 and 2017 (compared to a 7.9% increase
among females). In 2017, 47.9% of patients aged 18 to 24
and 39.2% of patients aged 25 to 34 had used cannabis
within 30 days of admission, representing increases of
8.2% and 10.7%, respectively. While relatively few patients
aged 55 to 64 used cannabis, the proportion reporting can-
nabis use more than doubled between 2007 and 2017.
Among conditions where cannabis use was more common,
the highest relative increase in cannabis use by diagnosis
was among patients with anxiety disorders (93.1%), person-
ality disorders (77.8%), and schizophrenia or other psychotic
disorders (79.4%).

Results of the main effects logistic regression model can
be found in Table 3 (AUC = 0.88). Holding all other vari-
ables constant, the odds of cannabis use prior to admission

decreased as patient age and/or cognitive impairment
increased, and among those who were married and/or had
a higher level of education. Patients who were male and
those who experienced any lifetime abuse had greater odds
of cannabis use. Patterns of substance use were strongly
associated with cannabis use, including daily tobacco use,
alcohol use in the prior 14 days, substance use diagnoses,
and use of other substances in the 30 days prior to admission.
Having schizophrenia or other psychotic disorders or a mood
disorder was also associated with greater odds of cannabis
use compared to those without these disorders. Those who
experienced violence ideation or threatened violence were
36% more likely to have used cannabis compared to those
with no violent behavior. For a 1 point increase in the PSS,
there was a 3% increase in the odds of cannabis use. A 1 point
increase in the Mania Scale was associated with an 8%
increase in the odds of cannabis use prior to admission.
While the odds of cannabis use did not significantly differ
between 2007 and 2008, the odds of cannabis use increased
linearly across years of admission with patients in 2017
being more almost twice as likely to have used cannabis
prior to admission compared to patients admitted in 2007.

A significant interaction was found between gender and
schizophrenia (Wald ¥* = 16.95, df = 1, P < 0.0001).
Figure 1 shows that the proportion of males with schizophre-
nia and other psychotic disorders who used cannabis was
12.1% higher than males without this diagnosis. There pro-
portion of females with schizophrenia who used cannabis
was 1.6% lower compared to the proportion of females with-
out this diagnosis.
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Table 3. Multivariable Logistic Regression Results Examining Factors Associated with Cannabis Use Within 30 Days of Admission to
Inpatient Psychiatry in Ontario, Canada, from 2007 to 2017.

Variable Odds ratio 95% Confidence interval

Female (vs. Male) 0.6l 0.59 0.64

Age,y
I8 to 24 (reference) - - -
25 to 34 0.52 0.49 0.55
35 to 44 0.31 0.29 0.33
45 to 54 0.22 0.20 0.24
55 to 64 0.13 0.12 0.15
65 + 0.03 0.03 0.04

Marital status
Never married/no significant other (reference) - - -
Married/significant other 0.78 0.74 0.83

Widowed/separated/divorced 0.88 0.81 0.94
Education
Less than high school (reference) - - -
High school 0.92 0.87 0.99
Postsecondary 0.77 0.74 0.83
Victim of physical, verbal, sexual abuse 1.41 1.33 .46
Substance use
Additional substances used® 2.66 2.50 2.81
Alcohol use 1.40 1.33 1.48
Daily tobacco use 2.83 2.70 2.96
Diagnoses
Cannabis use disorder 8.93 8.02 9.86
Other substance use disorders 1.58 1.49 1.67
Schizophrenia or other psychotic disorders 1.31 1.22 1.41
Mood disorders 127 1.20 1.34
Neurocognitive disorders 0.56 0.46 0.69
Other disorders” 0.83 0.78 0.89
Positive Symptoms Scale (0 to 12) 1.03 1.03 1.04
Mania Scale (0 to 18) 1.08 1.07 1.08

Indicator of violence 30 days prior to admission
None (reference)

Ideation 1.36 1.26 1.46
Acts 1.09 0.99 .19
Self-harm ideation 1.21 1.14 1.27

Cognitive Performance Scale (0 to 6)
0 (no impairment; reference)

| (borderline intact) 0.88 0.82 0.93
2 (mild impairment) 0.81 0.73 0.90
3 (moderate impairment) 0.78 0.67 0.90
4 (moderately severe impairment) 0.62 0.42 0.92
5 (severe impairment) 0.6l 0.50 0.75
6 (very severe impairment) 0.48 0.23 1.0l
Year

2007 (reference) - - -

2008 0.99 0.88 I.10
2009 1.09 1.05 1.24
2010 1.12 1.03 1.27
2011 1.21 1.10 1.36
2012 1.20 1.10 1.36
2013 1.39 1.28 1.58
2014 1.46 1.34 1.66
2015 1.43 1.31 1.62
2016 1.62 1.47 1.82
2017 1.94 1.77 2.18

Note. All values are rounded to 2 decimals.

? Additional substances used within 30 days of admission included cocaine/crack, opiates, inhalants, hallucinogens, or stimulants.

®Other diagnoses include neurodevelopmental disorders; mental disorders due to general medical conditions; somatoform disorders; factitious disorders;
dissociative disorders; sexual and gender identity disorders; eating disorders; sleep-wake disorders; disruptive, impulse-control and conduct disorders;
adjustment disorders; obsessive-compulsive and related disorders; trauma- and stressor-related disorders; elimination disorders; sexual dysfunction;
paraphilic disorders.
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% Cannabis use within 30 days of
admission

No Psychotic Disorder Psychotic Disorder

® Male ®™Female

Figure |. Percentage of patients with and without psychotic dis-
orders, by gender, who used cannabis within 30 days of first hos-
pital visit to inpatient psychiatry.

Discussion

This study identified a significant increase in the proportion
of patients who used cannabis within 30 days of their first
admission to inpatient psychiatry in Ontario, Canada,
between 2009 and 2017, compared to 2007. The increase
was evident by gender, age, and most diagnostic groups.
These findings confirm that cannabis use is more common
among persons admitted to inpatient psychiatry compared to
general population estimates. For instance, compared to 20%
of psychiatric inpatients reporting cannabis use within
30 days of first admission, about 14% of adults in the general
population of Ontario reported using cannabis in the
prior year in 2017.%7 These differences persist across age
groups; for instance, 48% of patients aged 18 to 24 in this
study reported cannabis use prior to admission in 2017 com-
pared to 31% of those of the same age group in the Canadian
population. *7 Interestingly, the age-adjusted proportion of
the Canadian population who reported cannabis use
increased by about 7% among males and 6% among females
between 2011 and 2017.'? Therefore, the increasing propor-
tion of psychiatric patients reporting cannabis use may be
one indicator of a broader national trend of increased use of
cannabis among adult Canadians.

We found that demographics, health behaviors, clinical
symptoms, diagnoses, and life experiences were associated
with the use of cannabis prior to admission. The nature and
implications of these results may be broad, requiring further
research. It will be important to further examine the associ-
ation of cannabis use and mood disorders, including whether
use of cannabis is associated with psychotic features of these
disorders. Further research is also needed to examine
whether cannabis use is associated with the onset of or
attempts to cope with the emotional circumstances related
to violent ideation or self-harm ideation. The interaction
between gender and psychotic disorders provides new
insights into the existing relationship between schizophrenia
and cannabis. Although sex differences are known in the
clinical presentation and prognosis of schizophrenia,®~° the

differences in cannabis use found among men and women
with schizophrenia are not well understood. These differ-
ences may relate to variations in how cannabis is metabo-
lized and experienced by each sex*’ and the potential impact
this difference might have on ongoing use of cannabis and
the onset or course of schizophrenia. Further research is
needed to examine this hypothesis using biological measures
of sex that were not available in this study. Finally, the
multivariable findings of this study may also be useful in
evaluations of cannabis-related policies, particularly as cov-
ariates to consider when comparing patterns of cannabis use
among different cohorts of psychiatric inpatients over time.

There are a number of questions that arise from the trends
observed in this study. First, could these trends relate to
changing sentiment around the use of cannabis? Several
examples from the United States indicate that reduced social
stigma and risk perception has resulted in increased use of
cannabis.*'"** These changing social perceptions may
account for the narrowing gap in use among males and
females.** Additionally, there may have been changes in the
social or clinical norms of reporting or discussing the clinical
context of cannabis use between clinicians and patients. We
must recognize the possibility then that the proportion of
patients using cannabis prior to admission were underesti-
mated. However, given that cannabis use increased across a
broad set of individual characteristics, including factors like
psychosis that have had longer standing associations with
cannabis, it seems more plausible that reporting bias was
limited.

Second, are increases in cannabis use prior to first admis-
sion to inpatient psychiatry related to increases in the use of
cannabis for self-medication of unmet mental health needs
among the general population? Self-medication to cope with
mental health challenges has become a prominent theory to
explain use of cannabis®>. However, with limited evidence
supporting the effectiveness of cannabinoids in treating men-
tal health conditions,'" use of cannabis to self-medicate may
actually lead to a vulnerability to addiction or to the devel-
opment of other mental health conditions.” This cannot be
answered by the data presented in this study because reasons
for use were not assessed. Instead, we present this as a
hypothesis to be addressed in future research. By definition,
all patients in this study have a mental health concern. If
patients admitted to inpatient psychiatry were using cannabis
to self-medicate prior to admission, an opportunity exists for
counselling and education about the risks of that practice.
With limited access to mental health care in some areas in
Ontario,* it may be that increases in cannabis use prior to
psychiatric admission reflect attempts to cope with mental
health conditions.

Third, are increases in the proportions of patients using
cannabis prior to first admission to inpatient psychiatry
related to changes in cannabis policies? The findings of this
study spanned much of the period where access increased to
illegal cannabis retail outlets, and medical cannabis policies
evolved.'®!” For instance, before being repealed and
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replaced by the nonmedical cannabis policies within Cana-
da’s Cannabis Act in 2018, allowances had been introduced
into the Access to Cannabis for Medical Purposes Regula-
tions for home growing of cannabis, including for personal
use and on behalf of one with a medical authorization for
use.'® In other jurisdictions, liberal medical cannabis poli-
cies that provided broader opportunities to access cannabis
were associated with higher prevalence of mental illness
compared to jurisdictions with more restrictive policies.?*
Therefore, it may have been that the liberalization in canna-
bis policies in Canada was associated with increases in the
proportions of individuals using cannabis prior to first
admission to inpatient psychiatry.

Limitations

The secondary analysis of health care data introduces the
potential for reporting and selection biases. Our findings
cannot generalize to all persons with mental health condi-
tions or all persons using cannabis in Ontario, Canada.
Additionally, we were not able to ascertain the reasons for
and frequency of a person’s cannabis use, including use for
medical purposes. We also could not examine the ratio of
tetrahydrocannabinol to cannabidiol within the cannabis that
was used. We were not able to account for potential changes
to the organization and delivery of inpatient services
between 2007 and 2017. Other than a decrease in involuntary
admissions, other indicators of case mix, including the use of
other substances, did not change. However, since we only
had data on patients with stays greater than 72 hrs, we could
not account for changes in clinical knowledge or practice
patterns that may have led to differences in who was actually
admitted to hospital among all persons using cannabis prior
to presenting to hospital.

Conclusion

Cannabis use prior to admission has become more common
among persons at first admission to inpatient psychiatry in
Ontario, Canada. While underscoring the importance of clini-
cally reviewing cannabis use among all patients admitted to
inpatient psychiatry, these findings also establish a baseline
for evaluating the impact of changes in cannabis-related pol-
icies in Ontario on rates of cannabis use among patients a first
time admissions to inpatient psychiatry.
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