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Abstract

Background and Objectives: Cannabis use is common in people with and mood and anxiety
disorders, and rates of problematic use are higher than in the general population. Given recent
policy changes in favour of cannabis legalization, it is important to understand how cannabis and
cannabinoids may impact people with these disorders. We aimed to assess the effects of cannabis
on the onset and course of depression, bipolar disorder, anxiety disorders, and post-traumatic
stress disorder (PTSD), and also to explore the therapeutic potential of cannabis and cannabinoids
for these disorders.

Methods: A systematic review of the literature was completed. The Pubmed® database from
January 1990 to May 2018 was searched. We included longitudinal cohort studies, and also all
studies using cannabis or a cannabinoid as an active intervention, regardless of study design.

Results: 47 studies were included: 32 reported on illness onset, 9 on illness course, and 6 on
cannabinoid therapeutics. Cohort studies varied significantly in design and quality. The literature
suggests that cannabis use is linked to onset and poorer clinical course in bipolar disorder and
PTSD, but this finding is not as clear in depression and anxiety disorders. There have been few
high-quality studies of cannabinoid pharmaceuticals in clinical settings.

Conclusions and Scientific Significance: These conclusions are limited by a lack of well-
controlled longitudinal studies. We suggest that future research be directed towards high-quality,
prospective studies of cannabis in clinical populations with mood and anxiety disorders, in
addition to controlled studies of cannabinoid constituents and pharmaceuticals in these
populations.

1. INTRODUCTION

Known for its ability to induce euphoria and relaxation, cannabis (marijuana) has been one
of the most commonly-used illicit substances worldwide for decades. Public perceptions and
attitudes towards cannabis are shifting. Many international jurisdictions have moved towards
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decriminalization, and others including: 10 American states and Washington, D.C.; South
Africa; and Canada have legalized recreational marijuana use 2. Furthermore, many more
jurisdictions have legalized medical marijuana and there is an increasing trend towards
including some mental health disorders, in particular PTSD, among the approved indications
for medical marijuana use 3. It has therefore become increasingly important for health
practitioners, consumers, and policymakers to understand the effects of cannabis and its
implications for public health, particularly for vulnerable populations including youth and
people with mental health and addictive disorders 4-5.

Cannabis is comprised of more than 400 compounds, and among these are over 140 known
cannabinoids 7. A%-tetrahydrocannabinol (THC) and cannabidiol (CBD) are the best
characterized exogenous cannabinoids, and are known for their psychoactive and anxiolytic
properties respectively 8. These compounds interact with the endocannabinoid system,
which has been shown to be important for both brain development, and synaptic
transmission modulation involved in managing emotional states, stress responses, and
cognition 910, It is not challenging to imagine how manipulation of this system, either with
cannabis or specific exogenous cannabinoids, may have implications for the
pathophysiology and clinical course of mental health disorders 11. Furthermore, some have
wondered if there is a role for cannabinoid-based pharmaceuticals such as, nabilone (THC
analogue), dronabinol ((-)-trans- THC)), and nabiximols (THC and CBD, 1:1 ratio), in the
treatment of mental health disorders’2,

Large epidemiological cross-sectional datasets demonstrate an association between cannabis
and multiple mental health disorders 13-16. Possible explanations for these correlations
include: perceived therapeutic benefits of cannabis, the presence of multiple common risk
factors, or that cannabis contributes to the pathophysiology of mental illness 16. Researchers
have increasingly relied on long-term prospective studies to help understand these complex
relationships and clarify the time order of cannabis and any mental health effects. From this
data, some have concluded there is already reasonable evidence to suggest cannabis use
increases the odds of psychosis 17:18; however, its effects in mood and anxiety disorders are
much less clear. Moreover, there is less information known about the therapeutic potential of
cannabis and medical cannabinoids in psychiatric disorders, since few treatment studies have
been conducted 19,

Other narrative and systematic reviews have investigated the particular effects of cannabis
and medical cannabinoids in one or more of the mood, anxiety, or psychotic disorders 20-23,
The aim of the present review was to conduct a more critical appraisal of this literature using
rigorous methodology (PRISMA systematic review 24 with study quality ratings using the
Newcastle-Ottawa Scale 2) to evaluate the quality of evidence of cannabis effects across
mood and anxiety disorders specifically. We considered each of the following important
clinical questions:

1 Does cannabis contribute to the onset of mood and anxiety disorders?
2. Does cannabis affect the course of mood and anxiety disorders?
3. Is there any evidence to suggest cannabis or cannabinoids have therapeutic

potential in people with mood and anxiety disorders?
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2. METHODS
2.1 Search Strategy

A literature search based on the PRISMA guidelines for systematic reviews 24 was
conducted by SB and SY using the Pubmed® database to find studies that investigated the
role of cannabis in the onset, progression, and/or treatment of mood and anxiety symptoms
or disorders. Articles published or available online in the English language between 1990
through the end of May 2018 were considered. Search terms (found in the title or abstract)
used to find relevant articles were: ‘cannabis’ OR ‘tetrahydrocannabinol’ OR ‘cannabidiol’
OR ‘marijuana’ OR “cannabinoid’ OR ‘nabilone’ OR “dronabinol’ OR ‘nabiximols” AND
‘social anxiety disorder’ OR ‘generalized anxiety disorder’ OR ‘panic disorder’ OR
‘agoraphobia’ OR ‘PTSD’ OR ‘post-traumatic stress disorder’ OR ‘depression’ OR *bipolar
disorder’ OR ‘mania’ OR ‘hypomania’ NOT ‘rodent’ OR ‘mouse’ OR ‘rat’.

2.2 Screening and Study Eligibility

Titles and abstracts were screened for relevance by two of the authors (SB and SY), and
articles making it through this process were downloaded and evaluated for eligibility and full
text review by SB. Any uncertainties were reviewed and reconciled by the senior author
(TPG).

All experimental or observational studies investigating the role of cannabis or cannabinoid
pharmaceuticals on the treatment of mood and anxiety disorders were included. This is a
small body of literature that lacks large well-controlled RCTs so it was decided the scope
should not be narrowed.

For observational studies investigating the role of cannabis on the onset or progression of
mood and anxiety disorders, we limited our scope to cohort studies collecting relevant data
at more than one time-point. To be included, studies needed to have a measure of cannabis
use at baseline. The primary outcome was a mental health measure for mood or anxiety
symptoms or diagnoses, excluding suicide. We did not limit studies by age, number, or type
of participants.

We excluded from our review: a) reviews and meta-analyses; b) studies of mental health
symptoms only as secondary outcomes in people with other medical conditions (i.e.
fibromyalgia); c) studies that did not include a baseline measure of cannabis use; and d)
cross-sectional study designs. In the case of multiple publications deriving from the same
study population, we selected the articles reporting the largest or the most recent data.

2.3 Recorded Variables

We recorded the following variables from each article: author, publication year, journal,
study design, number of participants, study population description, follow-up time, cannabis
use measures, mental health measures, intervention type with comparator (if applicable),
variables controlled for in analyses or design, and the relevant findings.
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2.4 Quality Assessment

The quality of selected cohort studies was assessed using the Newcastle Ottawa Scale (NOS)
for Cohort Studies 2°. This scale assesses quality based on three main categories: selection
(1 point for representativeness of study population, 1 point for selection of non-exposed
cohort, 1 point for blind assessment or secure record for data acquisition, and 1 point for
baseline mental health measure), comparability of groups (1 point for controlling for other
substance use or substance use disorder; 1 point for other demographic factors), and
determination of outcomes of interest (1 point >12 month follow-up, 1 point for adequacy of
follow-up, and 1 point for independent blind assessment or record linkage). Treatment
studies were reviewed and evaluated separately.

3. RESULTS

3.1 Flow of Included Studies

The searchers identified 2,063 hits of which 193 were considered potentially relevant, based

on title and abstract screening. The full-text was then reviewed and a total of 47 studies were
included as summarized in the PRISMA Flow Chart (Figure 1). Of these, 9 studies contained
data for more than one diagnostic category of interest. Publication dates ranged from 1996 —
2018 and studies were conducted in a wide range of countries.

3.2 Bipolar Disorder

3.2.1 Bipolar Disorder Onset—Seven prospective studies met inclusion criteria
(N=57,248) (Table 1). Most studies attempted to quantify cannabis use (CU) frequency.
Primary outcomes included a new diagnosis of bipolar disorder (BD) type 1 or 2 (DSM 111-R
to DSM IV-R; ICD 10) or prevalence of hypomania or mania symptoms (HCL-32, CIDI).
Follow-up times ranged from 3 to 20 years.

Five studies examined large national data sets, and came to conflicting conclusions. In a
Dutch national data set, it has been found that CU in an adult population (mean age 41.2)
predicted both new diagnosis of bipolar disorder 26 and mania symptoms 27, in a dose-
dependent manner even after adjusting for multiple confounding variables. Marwaha and
colleagues found similar results in their analysis of a rich data set from a UK birth cohort
comparing CU at age 17 and the presence of hypomania symptoms at age 22 28, This is in
contrast to analysis of more recent US representative adult data showing that the association
between CU and bipolar disorder onset was lost when other substance use disorders were
accounted for in the statistical analysis 29.

One smaller study attempted to examine the role of CU in a more specific, and high-risk
population. Ratheesh and colleagues 30 demonstrated that CU in a clinically high-risk
population may increase odds of conversion to bipolar disorder, although there was a limited
number of conversions and they were not able to reach statistical significance with this small
sample.

3.2.2 Bipolar Disorder Course—rFive prospective studies (N=4334) met inclusion
criteria (Table 2). Analyses of a longitudinal data set of people with bipolar disorder from 14
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European countries (N=3,684) showed that those who use cannabis have higher symptoms
of mania and psychosis, but not depression, relative to non-using controls. Furthermore,
discontinuing CU can improve outcomes to the level of non-users 31, Four smaller American
and Australian studies also show altered disease course including lower remission 32,
increased symptoms of mania 3334, and rapid cycling3® in people with BD who are actively
using cannabis.

3.2.3 Cannabinoid Therapeutics in Bipolar Disorder—Only one case report (N=2)
has investigated the potential therapeutic benefit of a cannabinoid in people with bipolar
disorder (Table 3). CBD monotherapy was found to be an ineffective intervention in two
female patients admitted to hospital with mania and psychotic features, who had previously
responded to traditional mood-stabilizing medications 36

3.3 Depression

3.3.1 Depression Onset—We included 20 prospective studies that examined the effect
of CU on developing depression symptoms [WHO-MDI, CES-D, CIS-R, Depressive Mood
List, Kandel and Davies score, YASR], or receiving a new MDD or dysthymia diagnosis
(DSM I11-R — DSMV, ICD). Follow-up times ranged from 1 — 40 years. Studies varied
significantly in CU measures and took into account one or more of the following: age of CU
onset, duration of CU, frequency of CU, any lifetime CU, or presence of cannabis use
disorder (CUD). Studies also varied in the adjustment variables selected and controlled for
in the statistical analysis, and these are described in Table 1.

We identified six prospective studies demonstrating CU does not significantly affect the odds
of a future depression diagnosis 2%:37-41, Amongst these are two large national studies 2937,
as well as two small, but more robust analyses of rich data sets following cohorts from
adolescence into early adulthood 38:39. Both Fergusson and colleagues (1996) and Gage and
colleagues (2015) analyzed birth cohort data, but these results were limited to two years of
follow-up in late adolescence only 4041, In addition, there were 7 studies that demonstrated
no significant effect of CU #2-47 or CUD (Bovasso, 2001) on future subclinical depression
symptoms.

Three prospective studies suggest that CU is associated with increased risk of a future
depression diagnosis 2648-50 and one study that showed CUD was associated with a
diagnosis of major depression 8. Amongst the CU studies, there was only one well-
controlled representative trial with a large sample 26. Although Georgiades and Boyle 4°
followed a large sample for several years, they did not control for other substance use, an
important confounding variable. Schoeler and colleagues analyzed a small (N = 411), but
detailed, data set of low SES males for 40 years. Not only did they find a significant positive
association for CU and depression, they went on to report a stronger relationship in those
with early onset CU and higher frequency of CU 0. With regards to subclinical depression
symptoms, two studies in adolescent populations showed a positive prospective association
with CU 5152 Otten and Engels >3 also found a positive association between CU and
depression symptom in adolescents, a relationship which they found to be partially mediated
by the presence of a specific 5SHT-R genotype (short allele of the 5-HTTLPR).
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3.3.2 Depression Course—Only one large prospective cohort study using data from a
US adult representative sample has investigated the role of CU on the course of unipolar
depressive disorders®*. They found that CU was positively associated with more depression
symptoms after 3 years; however, groups did not differ significantly in rates of remission,
functional impairment, or suicidality. CUD was significantly associated with anhedonia,
weight change, sleep disturbance and psychomotor complaints.

3.3.3 Cannabinoid Therapeutics in Depression—No studies meeting criteria were
identified.

3.4 Anxiety Disorders

3.4.1 Anxiety Onset—We included 12 prospective studies that examined the effect of
CU on developing anxiety symptoms [Depression anxiety stress scale (DASS-21), Sheehan
patient-rated anxiety scale (SPRAS), Kressler Psychological Distress Scale (K-10), Youth
Adult Self Report Scale (YASR)], or receiving a new anxiety disorder diagnosis (generalized
anxiety disorder (GAD), social anxiety disorder (SAD), panic disorder (PD) with or without
agoraphobia, or specific phobia). Follow-up times ranged from 1 — 20 years. As with
depression, studies of anxiety disorders and symptoms varied significantly in CU measures
and took into account one or more of the following: age of CU onset, duration of CU,
frequency of CU, any lifetime CU, or presence of cannabis use disorder (CUD). Studies also
varied in the confounders selected and controlled for, and these are outlined in Table 1.

Nine cohort studies (N=20,288 participants) concluded there was no significant association
between CU and developing a future anxiety disorder (AD) 26:38.40.41.55,56 gr anxiety
symptoms 444557 Two studies considered the anxiety disorders as individual diagnoses
rather than a collective: Zvolensky and colleagues did not find any association for CU and
PD 5, and Van Laar and colleagues did not find a selective effect of CU on SAD, GAD, PD,
or specific phobia 28. Only three of the studies were sufficient duration to follow a cohort
from adolescence into adulthood 384556, Although some of these studies initially found an
increased odds of anxiety onset, the effect lost significance after adjusting for variables such
as other substance use and early-life psychosocial factors.

Three studies (N=38,315) found CU increased the odds of developing an AD or anxiety
symptoms 9258.59_ Analysis of a large US adult representative sample (N=34,653) showed
increased odds of a new diagnosis of PD with agoraphobia and SAD in those with CU three
years previously, but only the association for SAD was significant after accounting for
additional confounding variables including other SUD 2°. The remaining two studies, both
with long follow-up times extending from adolescence into adulthood, demonstrated
significantly increased odds of anxiety symptoms in those with CU 52:59,

3.4.2 Anxiety Disorder Course—Two studies met inclusion criteria (Table 2).
Feingold and colleagues (2018)%0 analyzed data from a US adult representative sample to
investigate the role of CU on the course of anxiety disorders (64.3% specific phobia, 25%
social anxiety, 18.4 % GAD, 19.3 % panic disorder) over three years. Outcomes included:
remission, suicidality, functional impairment and health-related quality of life (QoL). There
was a trend towards decreased remission rates in people with any CU or CUD, but none of
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the outcomes reached statistical significance after accounting for other variables in the
statistical analysis.

Bricker and colleagues (2007) conducted an investigation to see if cannabis use would have
a moderating effect on a combined medication and cognitive behavioural therapy
intervention for people with PD. In their RCT (N=232), participants using cannabis did not
have significantly different outcomes from those who were not using cannabis, regardless of
the intervention, after one year 62,

3.4.3 Cannabinoid Therapeutics in Anxiety Disorders—Only one study (N=24)
has investigated the potential therapeutic benefit of a cannabinoid in people with anxiety
disorders (Table 3). Bergamaschi and colleagues 2 administered a one-time dose of CBD to
undergraduate students with SAD before a public speaking trial. The group who received
CBD had significant reductions in multiple measures of anxiety and discomfort, and were
similar to healthy controls performing the same task.

3.5 Post-traumatic Stress Disorder (PTSD)

3.5.1 PTSD Onset—One prospective study (N=674) met inclusion criteria 83 (Table 1).
Lee and colleagues (2018) conducted a longitudinal study following a population of students
from Harlem New York from age 14-36, tracking CU patterns across the entire timeline.
One third of the sample experienced a traumatic event. People with early-onset and
continued CU were found to have increased odds of developing PTSD symptoms following
trauma, compared to non-users and early quitters.

3.5.2 PTSD Course—The effect of CU on the course of PTSD symptoms has only been
prospectively studied in a population of US veterans (N=2,276) who were admitted to
specialized inpatient treatment facilities 4 (Table 2). Over a short time course (4 months) it
was found that participants who started CU or continued CU had higher measures of PTSD
symptom severity relative to non-users and those who quit CU during the study. The authors
did not specifically report nightmare or sleep measures.

3.5.3 Cannabinoid Therapeutics in PTSD—There have been three studies using
nabilone, a THC analogue, as a treatment in people diagnosed with PTSD (Table 3). Ina
small randomized placebo controlled trial of male Canadian military personnel (N=10),
Jetley and colleagues found statistically significant improvements in nightmare severity in
patients receiving nabilone %°. Other PTSD symptomology was not accounted for in the
study design. Moreover, two open-label case series of nabilone in people with PTSD (N=104
and N=47 respectively 66:67) also showed benefit in sleep and nightmare related measures,
but in both trials there were notable adverse event rates (9.6% and 28%) leading to
discontinuation of nabilone. Only one open-label case series has been conducted for THC in
a cannabis naive population with PTSD (N=10) %8. After 3 weeks, there were improvements
in hyperarousal symptoms, sleep quality, and nightmare frequency.
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4.0 DISCUSSION

4.1 Onset

4.2 Course

We completed a systematic review of the available evidence of cannabis and/or cannabinoids
and their relationship to the onset, course, and treatment of mood and anxiety disorders.

Cannabis does not appear to be a clear independent risk factor for the onset of most mood
and anxiety disorders and symptoms. The exception to this is PTSD: there is preliminary
evidence that continued cannabis use may increase the odds of developing PTSD in people
who have been exposed to trauma 82, This result has yet to be replicated in a broader
population. In regards to anxiety disorders, our conclusion considers GAD, SAD, panic,
agoraphobia, and specific phobia collectively. Few studies distinguished between individual
anxiety disorders in their design or analyses; with significant effects noted for only GAD %9
and SAD 90, This differential effect among anxiety disorders may warrant further
investigation. There is evidence showing cannabis use may increase subclinical mania
symptoms 27:28.69 hut this has unclear clinical significance and should be interpreted
cautiously given this has not been a consistent finding for bipolar disorder 26:29,

Cannabis appears to negatively affect multiple disease measures in bipolar disorder, but most
notably the severity, persistence, and frequency of manic episodes and psychotic features.
This finding supports the conclusions of a past systematic review and meta-analysis of the
same topic 20. Cannabis use is also significantly associated with symptom severity of PTSD
and depression, but it has not yet been demonstrated that CU affects relapse and remission
rates, quality of life, or suicidality in these disorders. Although cannabis use appeared to
affect remission rates in anxiety disorders as well 80, this effect was lost once adjusted for
sociodemographic variables and other substance use disorders.

Compared to studies in the general population, there are far fewer studies investigating the
role of cannabis on the clinical course of people with established mood and anxiety
disorders. This is surprising given the obvious clinical relevance: not only are rates of
cannabis use higher in people with mood and anxiety disorders 13-16, but depression and
anxiety are two of the most frequently endorsed reasons for cannabis use in naturalistic
cross-sectional data sets 237071, Qur results suggest that people with bipolar disorder,
depression, and PTSD, should be cautioned about continued cannabis use despite the
subjective therapeutic relief that is often reported. Furthermore, there may also be
implications for public policy about medical marijuana. PTSD, for instance, is already an
approved indication for medical marijuana in Canada and several US jurisdictions, which
has the potential to minimize public perception of risk 372,

4.3 Therapeutics

The therapeutic potential of cannabinoids in mood and anxiety disorders has not been well-
studied. Our work raises a potential utility of CBD in social anxiety disorder but larger,
randomized trials are necessary to more clearly establish effectiveness and tolerability. We
have also described preliminary data that suggests nabilone may be beneficial in treating
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nightmares related to PTSD; however, it still remains unclear how nabilone may impact
other PTSD symptoms. This finding is in contrast to our previously stated result that
cannabis use may have a negative impact on the overall course of PTSD. Several variables
may contribute to this difference; most notably the potential for cannabinoids to have
differential effects on different symptoms of an illness. ‘Cannabis use’ implies exposure to
THC, CBD, and other cannabinoids in highly variable doses, whereas nabilone is a pure
THC analogue.

There is additional literature, not included in this review, that considers the effects of
cannabinoids such as dronabinol, nabiximols, and nabilone, on mood and anxiety symptoms
as secondary outcomes in treatment studies of other primary diagnoses, mainly chronic pain
conditions 1°. There is some evidence that cannabinoids may have benefit for mood and
anxiety symptoms in these populations, but these participants did not necessarily meet
diagnostic criteria for mood or anxiety disorders. Further research is warranted in clinical
populations with mental health diagnoses, especially for CBD which has been highlighted in
preclinical work as a therapeutic agent of interest for anxiety disorders 7375, but has not
been well-studied in bipolar disorder and depression 7.

4.4 Strengths

One of the main strengths of this review is its clinical focus: we asked three important
questions about mental health and cannabis use that could be of particular interest to public
educators, policy makers, consumers, and mental health clinicians. Extending our search to
all mood and anxiety disorders allowed us to highlight any differential roles for cannabis
between disorders, and also to identify relative strengths and weaknesses in the available
research for different conditions. Importantly, we decided to limit our scope to prospective
research to help strengthen our understanding of the potential role of cannabis as a risk or
prognostic factor for mood and anxiety disorders. Longitudinal studies can help establish
temporality between two variables in naturalistic data sets and thus reduce the chance of
reverse causality, which is a limitation of cross-sectional study designs.

4.5 Limitations

There are several limitations to this review. First and foremost is the limited number of
studies that met inclusion criteria, especially for longitudinal studies of cannabis on the
clinical course of mood and anxiety disorders, and for studies of cannabinoid therapeutics.
Overall, the cannabis and psychosis research is more abundant and more extensively
analyzed than it is for mood and anxiety disorders, allowing for relatively stronger
conclusions that cannabis is both a risk factor 77:78 and negative prognostic factor 7 in
primary psychotic disorders. Furthermore, preliminary randomized controlled trials have
also suggested that CBD may have some therapeutic benefit for psychosis and requires
further investigation 8081,

There was significant heterogeneity in the populations, lengths of follow-up, and measured
variables of the included studies in our review, which makes it challenging to make clear
conclusions about the data. For instance, mean participant age, and age of cannabis use
varied between studies, and it has been demonstrated in the psychosis literature that age of
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onset of cannabis use is relevant for mental health outcomes 82. Many of the large
epidemiological studies, while robust and representative of a large adult populations, were
not able to account for this important period of vulnerability 2%:5458.60 The duration of
follow-up is also important: shorter and longer follow-ups may highlight immediate effects
of intoxication and/or withdrawal compared to longer lasting effects of chronic cannabis use,
respectively.

Despite our focus on longitudinal cohort studies, it is still not possible to draw conclusions
about cannabis and causality for the onset and progression of mood and anxiety disorders.
Although some studies attempted to strengthen their results by delineating a dose-response
relationship, CU frequency and/or duration of use were often the only measures used to
determine dose 26-28:38:40.5259 The quantity of cannabis used over time, the method of
consumption (edible, smoke, vapor), and the relative potency of cannabis and its
constituents, is also important for determining level of exposure. THC and CBD content (%
weight per volume), for instance, can vary considerably between strains, and they are known
to have differential effects on mental health outcomes 83, This limitation makes it
challenging to establish clear dose-response effects with cannabis in naturalistic study
designs.

Mood and anxiety disorders and substance use often occur co-morbidly. It is likely that there
is a complex network of overlapping and multidirectional relationships that explain the high
rates of comorbidity, rather than individual theories alone like the self-medication or
addiction vulnerability hypothesis (Lowe et al 2018). It is therefore very challenging within
a naturalistic data set to parse direct relationships, such as the relationship between cannabis
and the onset and course of mood and anxiety symptoms, given other confounding factors. It
is evident from this review that co-morbid substance use and/or substance use disorders, as
well as psychosocial factors, mediate and/or confound the relationship between cannabis and
mental health. In several studies, initial significance was lost once these confounding
variables were appropriately adjusted for in the analyses. We attempted to report all co-
variates and adjusted odds ratios when possible, as this also contributes to a significant
portion of the variability between studies.

4.6 Future Directions:

It is evident that we have much to learn and clarify about the relationship between cannabis
and cannabinoids, and mental illness. Our work highlights a specific need for rigorous and
well-designed studies, especially in clinical populations with mood and anxiety disorders,
for whom it will be critical to understand the full impact of recreational cannabis use and
therapeutic cannabinoids in this new age of medical cannabis, decriminalization, and
legalization. For the general population, epidemiological studies of cannabis use must
consider the full complexities of mental health and addiction, paying particular attention to
adolescent cannabis use and its implications throughout adulthood. In addition, robust
monitoring and data collection in countries with legalization, such as Canada, is encouraged
until more definitive conclusions can be made.
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