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ABSTRACT

Cannabis use and mental health problems are highly prevalent among Canadian youth. While
repercussions associated with cannabis are ubiquitous throughout the population, youth are at an
increased risk as the brain is exceptionally susceptible to adverse effects during this stage of development.
Youth are at a disproportionate risk for addiction, developing a cannabis use disorder, depression, anxiety
and psychosis. Moreover, the risk of developing a substance use problem is doubled in people with
mental illness compared to the general population, whereby at least 20% of people with a mental iliness
have a co-existing substance use problem. Gaps remain within the literature that explore how the effects
of positive wellbeing, in the presence or absence of mental illness, can serve as a protective measure

against cannabis use.

The objective of my thesis was to examine if depression or anxiety were associated with youth
cannabis use; and investigate whether flourishing moderates these associations. My approach was guided
by the differential susceptibility framework and used a cross-sectional analysis of the mental health
module pilot data collected in year 5 (Ys[2016-2017]) of the COMPASS study. Data from 8,179 grades 9-
12 students were collected from 10 secondary schools in Ontario and British Columbia, Canada.
Participants were included based on a complete case analysis for a total of 8,040 students being eligible
participants. Self-report questionnaires were used to assess symptoms of depression [CESD-R-10],
anxiety [GAD-7], flourishing [Deiner’s Flourishing Scale] and cannabis consumption using measures that
assess cannabis ever use and frequency of use. Logistic regression analysis (binary and ordinal) and
product-term interactions were used to examine the associations between mental health and youth

cannabis use, and the potential moderating effect(s) of flourishing.

In my sample, 33% of participants had ever used cannabis, 51% and 38% reported elevated
depressive and anxiety symptoms, respectively. Associations between depression, anxiety, and cannabis
use were no longer significant when flourishing was added to the models. In addition, there was no
evidence suggesting a moderating effect of flourishing as all interactions were not statistically significant.
Instead, robust associations were found between flourishing and cannabis use. Indicators of mental
wellbeing, such as flourishing, appear to be associated with a lower likelihood of cannabis use, even after
controlling for depression and anxiety. Results suggest prevention strategies for youth cannabis use
should aim to foster mental wellbeing among all youth, rather than exclusively targeting those
experiencing mental health problems. Future longitudinal studies should test the sequential relationship

between cannabis use and changes in both positive and negative mental health.
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SECTION ONE: Introduction

Cannabis is the most widely used illicit drug by young people, where nearly 1 in 4 Canadian
youth between the ages of 15 and 17 have experimented with cannabis at least once in their lifetime (1).
As we move closer to the legalization of cannabis in Canada (July 2018), many concerns have been
expressed pertaining to new regulations and the impact this may have on youth. Although youth will not
be of legal age to purchase cannabis (must be 18 years and older under the federal law), research has
demonstrated that increased use among youth populations is probable (2-4).

Prior to this legislation being enacted, important questions remain about current cannabis use
among Canadians and correlations to other health-related issues common among youth (e.g., depression,
anxiety, co- occurring substance use). Of particular concern to many health promotion and public health
professionals is the link between cannabis use and mental illnesses, specifically depression and anxiety.
Research has highlighted a presumable interaction between cannabis use and mental health (5-9).There
is, however, limited knowledge related to the patterns of youth cannabis use and possible factors
associated with initial uptake and the frequency of use. A greater understanding of how mental health and
aspects of wellbeing are correlated with cannabis use can inform targeted prevention strategies, and in

turn, minimize possible health consequences that may accompany the legalization of cannabis in Canada.

To successfully implement new regulatory laws on cannabis, further research is required,
particularly regarding how to appropriately target youth who are at high risk for using cannabis. The
COMPASS study is a prospective cohort study utilizing a quasi-experimental design to collect and
evaluate various youth health behaviours (e.g., diet, physical activity, obesity, cannabis, alcohol, tobacco,
sedentary behaviours and mental wellbeing) from a sample of Canadian secondary students (10). During
the 2016/2017 data collection, a newly developed module of COMPASS focused on mental health was
implemented in a pilot sample of schools. This project will examine the association between mental
health and cannabis use among youth using the first wave of the pilot data from the Mental Health
Module (MH-M) of the COMPASS study.



SECTION TWO: Literature Review

2.1 The importance of understanding cannabis use patterns

Greater knowledge and exploration of cannabis use patterns and trends is essential for good
policy creation that will help guide possible outcomes and minimize risk through evidence-based decision
making. Cannabis use has been associated with considerable harmful effects resulting in addiction (11),
cognitive impairments (12,13), impaired motor function (14-17) and poor mental wellbeing (18-25).
While cigarette smoking prevalence continues to decrease (26), reported prevalence of regular cannabis
use has steadily increased to almost 3% of Canadians (age 15+) being daily users and may soon surpass
daily tobacco use (27). This trend has also been demonstrated in a U.S. sample of grade 12 students (28).
Regular cannabis use during adolescence is of particular concern given the continued rapid and extensive
brain development during this life stage (12,13) and the potential lifelong consequences that are
associated with use in with this age group (14).

Observed trends of cannabis use have been found to cluster by demographics, geography, mental
wellbeing and other health behaviours. According to Statistics Canada, past-year and daily cannabis users
were most likely to be male and between the ages 18-24 years old (1). Geographical and regional
differences of cannabis use patterns have been observed, with Atlantic (Nova Scotia) and Western
(British Columbia) provinces reporting the highest past-year use compared to other provinces within
Canada (1). Variability was also evident in urban dwellers, which were the most common past year
cannabis users relative to rural communities (1). Indigenous (Nunavik) youth are at a particularly high
risk where approximately two-thirds of 15-19 year olds reported past year use in 2010 (29). Cannabis use
in both youth and adults has been robustly correlated with mental illness (30-33) and is particularly
prevalent in individuals with schizophrenia and psychosis (18-22), anxiety (34,35), and depression (23—
25). However, limited research has explored how flourishing may moderate this link as a potential
protective factor. Other risky health behaviours as such tobacco and alcohol use (36,37) and early sexual
activity (37) and impaired driving (14) are found to co-occur with cannabis use and therefore
demonstrates the demand for our understanding of this correlation. To better inform policy, it is important
to recognize how public perception of cannabis may change after legalization, and how to best prepare for

latent consequences associated with the legalization of cannabis.

The role of cannabis as a gateway drug remains an important political and public health issue
within Canada. Theories state that psychoactive component in cannabis, tetrahydrocannabinol (THC), and

the dopamine reaction that follows its use may prime the brain for addiction (38) and enhanced responses



to other drugs (39). This cascading effect may be a result of substance users having a higher propensity
for sensation seeking (40) or subsequent social interactions (41). As previously described, cannabis use
remains problematic in subpopulations and therefore understanding patterns related to use and misuse is
relevant for policy makers involved with the creation and modification of the Cannabis Act going

forward.

2.2 Harms of cannabis use

Short and long term cannabis use has been associated with number of negative health outcomes
including acute, chronic and social adversities (42). Use can lead to the development of problematic
uptake or addiction and some groups are disproportionately susceptible to cannabis use disorders.
Research suggests that 30% of cannabis users are problematic users (43) and those who begin using
before the age of 18 are up to seven times more likely to develop a cannabis use disorder (44). High
vulnerability to addiction in adolescents is hypothesized to be related to the active development of the
brain (11). However, unknowns about physical and psychological harms associated with cannabis use is

persistent throughout the literature and demonstrates the need for further exploration (45).

2.2.1 Acute Harms of Cannabis

Cannabis smoking can produce acute impairments to lung function and lead to serious or fatal
injury. Inflammation and resistance of the airways as well as lung hyperinflation are associated with
regular cannabis use (46) and may compromise immune function leading to respiratory infection or
pneumonia (47). Moreover, cannabis is the most commonly used illicit drug while driving impaired and
has become progressively more prevalent in reported fatal accidents (14). In turn, drugged driving has
become an important public health issue within Canada with a particular focus on adolescents (14). Youth
propensity for sensation seeking was directly related to substance use; this relationship is suggestive that
sensation seekers have an increased risk of motor vehicle accidents (48). Research has linked non-alcohol
substances, particularly cannabis, to impaired reckless driving and accidents with fatal outcomes (15-17).
Additionally, there is currently no good test to identify drivers under the influence of cannabis, making

this difficult to monitor.

2.2.2 Chronic Harms of Cannabis

Chronic effects that have been observed in relation to cannabis use include respiratory ailments,
mental illness, as well as cognitive and intellectual impairments. Regular use of cannabis is suggestive of
having detrimental acute and long term effects on the lungs and airways (46). Acute harms of cannabis

smoking coincide with regular cannabis smokers being more likely to report chronic bronchitis (46).



Numerous studies have shown cannabis use and the risk of schizophrenia and psychosis (18-22) appears
to be dose-dependent where higher risk of schizophrenia is predicted by the earlier age of cannabis use
(22,49). Schizophrenia usually appears in early adulthood where the risk is doubled in heavy cannabis
users (50). Moreover, the risk of psychosis is increased by an approximate 40% in youth cannabis users
and also demonstrates a dose-response relationship with the frequency of use (32,51). Regular cannabis
use by adolescents has also been found to increase the risk of depression (23,24) and exacerbate
symptoms of depression and anxiety (25). Research shows that compared to non-users, adults who used
cannabis twice monthly or more during their adolescence, had fewer fibers in brain regions that were
responsible for alertness and self-conscious awareness as well as learning and memory (12) ultimately
leading to lower 1Q-test scores .

Cannabis use and schizophrenia and psychosis has been robustly studied in an adolescent
population and findings demonstrate that frequent cannabis exposure at a young age may exacerbate the
course of illness, advancing earlier onset of a first-time episode by 2 to 6 years (52,53). Additionally,
frequent cannabis use is correlated with an increased risk of depression and anxiety (5). A growing body
of research suggests that adolescent cannabis use is correlated with increased rates of psychological
distress and anxiety (35). A large cohort study found a link between frequent cannabis use and the
incidence of anxiety symptoms in young adults (34). Additionally, robust research highlights an increased
risk of depression in cannabis users compared to non-users, and the level of risk increases with younger
initiation and more frequent use (5,23,24,54). Patton and colleagues (5) found a dose response with the
frequency of cannabis use predicting later depression and anxiety in adolescent girls with daily user
presenting the highest risk. Compared to occasional users, regular cannabis use has been linked to

significantly lower quality of life in women (55).

2.2.3 Social Harms of Cannabis

Cannabis use that is initiated in adolescence has been linked to lower 1Q compared to adult-onset
cannabis use and findings are suggestive of a neurotoxic effect on the developing (adolescent) brain (13).
Compounding decreased 1Q, cannabis use has also been found to impair academic performance (56-58),
engagement (56) and aspirations (56), as well as increase the risk of dropping out of school (57,58). These
adverse effects on brain development and functional connectivity are especially obvious in adolescent-

onset cannabis users (12).

2.3 Current and future laws on cannabis use and distribution in Canada




Under the Controlled Drug and Substance Act, cannabis remains a schedule 11 drug that is not
permitted for recreational consumption across Canada (59). Unlicensed vendors or stores selling cannabis
continue to be illegal and sell unregulated products that may be dangerous for consumption. Regardless of
age, individuals purchasing and consuming cannabis for medical reasons must possess documentation
from a health care provider and the prescription is to be filled through a licensed producer and/or

authorized individuals (60).

The Government of Canada expects to implement the Cannabis Act no later than July 2018,
permitting recreational (non-medical) cannabis use. The proposed Act aims to create a legal framework
that is targeted towards protecting youth by closely controlling the production, distribution, sale and
possession of cannabis (61). Any person under the age of 18 would be prohibited from using or
possessing cannabis. Federally controlled access will allow adults (18 years or older) to legally possess
<30 g, share <30 g with others who are of legal age, purchase cannabis through a licensed retailer and
cultivate up to 4 cannabis plants (61). In addition to the restrictions proposed by the federal government,
regulatory laws may vary for different jurisdictions as provincial governments may decide to increase
restrictions or supplement the minimal federal conditions. For example, Ontario has increased the

minimum age to purchase and consume cannabis at 19 years old (62).

2.4 Cannabis use in Canadian youth

According to the World Health Organization, 33.3% of Canadian youth have used cannabis at
least once by the age of 15 and are the highest ranked users across 43 North American and European
countries and regions (63). Nearly two-thirds of Indigenous youth reported past year use (29) and 20% of
Ontario youth reported using cannabis at least once a month (2). In Ontario high school students, age is an
evident risk factor in substance use uptake with current cannabis use increasing by 160% between grade 9

and 12, where students in grade 12 reported the highest frequency of use (2,64).

2.4.1 Trends and patterns of substance use in youth: tobacco and alcohol literature

Reflecting on the well-established domain of tobacco literature, many researchers have defined
critical stages of smoking and the multiple social, psychological and biological factors that are associated
with different stages, particularly in youth (65). When considering the progression of smoking, research
highlights important differences in adolescents who have never smoked, who have contemplated
smoking, who have ever tried smoking and various levels of frequency ranging from experimenting to
daily use (65). Adolescents who have never tried smoking likely have no desire to smoke and are resistant

or unaware to the appealing reasons to try (65). The initiation or ever use of cigarettes is characterized by



being susceptible to peer pressure and is motivated by academic achievements and social engagement
(65). Lastly, increases in frequency of smoking are categorized into three stages: “experimenter”,
“regular” and “daily smoker”. Adolescents who classify as “experimenters” will more commonly draw
attention to the positive aspects of smoking and may self-identify as a smoker. The transition into
“regular” smoking is demonstrated when negative aspects originally associated with smoking become
positively perceived. This stage is associated with the greatest physiological and stimulating reaction (65)
where the user moves past sporadic smoking to regular or weekly uptake. Both initial levels and
frequency rate of substance use in an adolescent population have been related to age, gender, family and
peer factors (66—68). Substance use trajectories were predicted by inter-individual differences and
attitudes, where positive perceptions were related to any stage of smoking (69). The differences in
characteristics and corresponding attitudes of each smoking stage illustrates the importance of
distinguishing between types of users in substance use research.

The stages of smoking defined previously can also be applied to cannabis use. Cannabis research
has demonstrated outcomes in various domains (e.g., school performance, mental health) that are directly
associated with the frequency of cannabis use. Compared to non-users, women who used cannabis
occasionally had higher odds of reporting low levels of accomplishment and vigilance as a result of
emotional problems (55). Academic ambitions, school engagement and dropout rates have also been
linked to cannabis use and frequency. One study found that students who had used cannabis at any
frequency while attending high school were 2.3 times more likely to drop out compared to students who
had never used cannabis (58). A study in Ontario youth showed that cannabis ever use was associated
with academic disengagement and poor school performance (56). Similar to the stages of smoking,
cannabis ever use and frequency of use among ever users are important measures to consider in this

domain of research.

2.4.2 Neuropathology of cannabis on the developing brain

Brain development is an active process throughout adolescence and is guided by both personal
experiences and environmental factors (70). Compared to adults, whose brains are developed, exposure to
cannabis during adolescence is particularly concerning given the chemical and structural changes
associated with cannabis use and the susceptibility of the brain during neurological development (71,72).
The psychoactive component of cannabis, THC, artificially stimulates cannabinoid receptors and the
endocannabinoid system and can lead to perceptual and emotional changes (73). Cannabis use in

adolescence has been found to result in structural changes within the brain leading to lower brain volumes



and white matter, different folding patterns, thinning of the cortex and low levels of neural connectivity
(73). Research also shows that youth who use cannabis regularly, demonstrate increased neural activity
where the brain must overcompensate to perform tasks (74). While most research has demonstrated
important neuropathological changes in heavy cannabis users, recent findings show that similar changes
are evident in infrequent users as well and can impact fundamental brain regions involved with emotional
and behavioural regulation (75). Moreover, even occasional use of cannabis has been shown to induce

transient psychotic reactions in healthy individuals (76).

2.5 Mental health in Canadian youth

Canadians between the ages of 15 and 24 experience mental illness more commonly than any
other age group (77) by which 70% of mental illnesses will emerge by adolescence (78). The two most
common mental illnesses are depression and anxiety (78). In Ontario high school students, 34% report
moderate to serious levels of psychological distress, symptoms of depression and/or anxiety, and 14% of
these students report these symptoms at a severe level (79). Medical visits related to youth mental health
nearly doubled in the past two decades (80) demonstrating the vastness of human and economic burden
resulting from mental illness (81). Mental health is directly related to physical health and people with a

mental illness are at a much higher risk for developing a long term medical condition (82).

2.5.1 The mental illness and health continua

Mental health is an important part of overall wellbeing. However, it is important to recognize the
distinction between mental health and illness whereby the absence of mental illness does not necessarily
indicate mental wellbeing. Statistics Canada states that one third of Canadians will experience one of the
six main mental illnesses (including substance use disorders) in their lifetime (77). Mental illnesses, such
as depression, anxiety and schizophrenia, are diagnosed conditions that alter our thinking, mood and
behaviours, and impact how we function in our lives (78). Mental health is a positive concept that relates
to our ability to enjoy and manage life and is more than the absence of mental illness (83), but rather a
sense of emotional and spiritual wellbeing (84). Research shows that mental health and illness should be
regarded as separate yet interconnected concepts that are to be looked at as two related continua, the

mental health continua and the mental illness continua (refer to Appendix B for diagram and description).

2.5.2 Depression
According to the World Health Organization, depression is recognized as the leading cause of

disability worldwide (85). Depression is characterized by feelings of sadness and a lack of interest in
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daily activities for more than two consecutive weeks (85). It is usually accompanied by impaired social
and work function, and changes in sleep, activity, concentration and mood (85). While depression can
occur at any life stage, onset peaks during late adolescents (86) and rates have been found to be the
highest among youth aged 15-24 (77). Research shows that depression is more common and persistent in
females than males (87,88). This is consistent among youth as the prevalence for depression in females

(ages 15-24) is nearly double the prevalence in males (89).

2.5.3 Anxiety

Generalized anxiety disorder (GAD) is defined as persistent worry that is exaggerated and
unrealistic and can hinder social and occupational functioning (90). It is the most common anxiety
disorder, affecting approximately 3% of the general population (91,92) and is the most prevalent mental
illness in youth as GAD often begins during childhood (90). Anxiety related disorders were consistently
the most common reason for ED visits (91) and have resulted in serious economic burden (81). In
addition to economic burden, anxiety disorders can result in significant human burden and cause
impairments to quality of life that have been found to be comparable to that which result from major
depressive disorder (81). Of those with GAD, 52.6% also met the criteria for depression (77). The co-
occurrence of the two illnesses is a commonly found pattern in other research (93,94) and provides

rationale for depression and anxiety to be examined separately as well as co-occurring diseases.

2.5.4 Mental Wellbeing and Flourishing

Mental wellbeing has been operationalized to include measures of emotional, psychological and
social wellbeing and represents the concept of flourishing (95,96). As previously outlined, the absence of
mental illness does not imply good mental health and positive mental health (wellbeing) and mental
illness can coexist (97). Flourishing is defined as a state of overall wellbeing and the presence of positive
mental health (97). The absence of flourishing has been used to predict the incidence and future risk of
mental illness (98) where one study found that probability of all-cause mortality in adults increased in the
absence of flourishing (100). While flourishing individuals have been found to function better than all
others, just one fifth of the U.S. adult population is flourishing (97,101-104). Statistics Canada estimates
that in 2012, 72.5% of Canadians ages 15 or older did not meet the criteria for a mental illness and
reported flourishing, categorizing them as having “complete mental health” (84). Complete mental health
was positively associated with good physical health and strong spirituality whereas people living in urban
environments and who are of low income status were less likely to report complete mental health.
Additionally, flourishing is much less common in people with a mental illness and only 4.5% of these

individuals will report good wellbeing (84).



2.6 Mental health and youth cannabis use

While repercussions associated with cannabis can occur at any age, youth are at an increased risk
as the brain is exceptionally susceptible to adverse effects during this stage of development. As
highlighted above, youth are at a disproportionate risk for addiction, developing a cannabis use disorder,
depression, anxiety and psychosis. Research shows that the risk of developing a substance use problem is
doubled in people with mental illness compared to the general population. At least 20% of people with a
mental illness (105) have a co-existing substance use problem and this risk increases to 50% in people
with schizophrenia (106). Moreover, people with substance use problems are three times more likely to
have a coexisting mental illness (106).

2.6.1 Neurotoxic effect of cannabis use and mental illness

The psychoactive component of cannabis, THC, artificially stimulates cannabinoid receptors
within the endocannabinoid system interfering with the regulatory capacity of this system (73). Abnormal
functioning of the endocannabinoid system may be directly related to the development of mental illness
through long term damages to brain function. Current research suggests that the detrimental effects
associated with cannabis use in relation to depression and anxiety may be linked to decreased activity of
the endocannabinoid system, inhibition of endogenous cannabinoid production and cannabinoid receptor
expression (107,108). Blockage of the cannabinoid receptor have been shown to induce feeling of
depression and anxiety (108); individuals who are genetically more vulnerable to mental illnesses have
been found to be at an increased risk to the adverse effects associated with cannabis use (53,109).
Although research suggest a neuropathological link between cannabis use and mental illness, findings are

inconsistent and require continued study.

2.6.2 Gaps in current cannabis use and mental illness research

Several studies have linked frequent cannabis use with an increased risk of depression and
anxiety (5). However, opposing studies have demonstrated insignificant correlations or a decrease in the
relationship after controlling for important confounding variables and demographic factors (110,111).
Although research has suggested a strong association between daily cannabis use and mental illness,

evidence is inconsistent and demonstrates the need for further rigorous exploration (34,112).

While existing research suggests that mental impairments develop as a result of cannabis use and
not the reverse (5,9), contrasting epidemiological evidence shows that cannabis is used disproportionately

by individuals with mental health disorders (6) and that mental distress directly contributes to the etiology



of a cannabis use disorder (6). Much of the available research that considers cannabis use as result of a
previous mental illness have looked at PTSD (6), externalized and internalizing behaviours (7) and social
deviance (8). Limited research exists exploring the early onset of cannabis use with co-occurring
depression and/or anxiety. It is likely that factors triggering mental illness may also contribute to cannabis
use behaviours and confounding variables that may go overlooked add to the difficulty in establishing the
direction of the causal pathway. Moreover, the author is unaware of any studies that have examined how
flourishing may interact with the association between depression and/or anxiety and cannabis use in
youth. Given the contrasting evidence for both arguments, and the gaps in literature that explore the

protective elements of mental wellbeing, future research within this domain is required.

2.7 Differential susceptibility model

The differential susceptibility hypothesis (model) is a framework used to interpret psychological
findings. The model suggests that individuals vary in susceptibility to experiences whereby biological and
environmental factors guide development and emotional affect relative to how plastic a person is (113).
The differential susceptibility hypothesis examines positive or negative events and the variance in
individual susceptibility to both supportive and adverse conditions (113). That is, some people are more
sensitive than others to given experience and those who are highly susceptible will be more affected by
both negative and positive experiences. These individuals are seen to be most malleable. This theory
embodies the concepts of the mental illness and health continua (see section 2.5.1) illustrating individuals
with a mental illness can still display optimal mental wellbeing. That is, those with a mental illness may
remain plastic where they are particularly sensitive to positive conditions (i.e., optimal mental wellbeing).
Since this study explores the influence of both positive and negative affect in cannabis use patterns, the
application of a differential susceptibility framework will allow us to examine malleability among

students who are depressed and anxious, using flourishing as a plasticity factor.

2.8 Covariates of interest

According to previous research, cannabis is disproportionately used by specific subpopulations

which will guide the selection for variables to control for in the analysis.

2.8.1 Demographic Characteristics

Research has shown that cannabis use increases with age (2,114). Grade has been used as a proxy
for age as this is a more relevant measure for school stakeholders. Sex has also been found to be
associated with cannabis use and mental health. Females are at greater risk for depression and anxiety

disorders than males (77,89), and males report higher rates of cannabis use (2,27,114) and substance use
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disorders (77). Ethnic differences have been previously observed in cannabis use trends, where White
youth are less likely to use cannabis than other races (115) and Indigenous youth are more likely to report
ever trying cannabis and being regular users compared to non-Indigenous youth (116). Amount of weekly
spending money has been positively associated with substance use in youth (117). Weekly spending
money is a good measure to represent socioeconomic status which has been shown to be a strong

predictor for substance use (118).

2.8.2 Behavioural Characteristics

Cannabis use has been robustly linked to the use of other substances, particularly alcohol and
tobacco. Binge drinking and smoking among youth is strongly associated with cannabis use and cross-
sectional (119-121) and longitudinal (26,27,36,122—-124) studies have demonstrated a clustering of these
three behaviours in adolescents. As well, truancy was controlled for within all analyses.
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SECTION THREE: Study rationale and Research questions

3.1 Study Rationale

The proposed Cannabis Act has been designed to monitor and control the production,
distribution, sale and possession of cannabis in Canada. This new legislation is expected to be
implemented no later than July 2018 (61), and although the legalization of cannabis has been widely
supported by the public (125), important knowledge about use is not yet available. Recently, various U.S.
states, including Colorado, California and Washington, have implemented new legislations regarding the
recreational use of cannabis. Research has found decriminalization of cannabis to be associated with
permissive attitudes among youth leading to a decrease in risk perception (126). Additionally, youth have
reported an increase in perception of easy access to cannabis (127). Results from literature that explore
trends relative to the decriminalization of cannabis, provide empirical evidence that suggest the
commercialization of cannabis may be a risk factor for increases in youth uptake and future drug
dependence (126,128).

A link between cannabis use and mental illness has been clearly identified in current literature,
with much of the evidence focused on psychotic disorders, depression and anxiety. The risk of developing
psychosis has been directly related to cannabis use and has been well established by robust research (51).
A longitudinal, population based study found that individuals using cannabis at baseline were almost
three times more likely to display symptoms of psychosis at the three year follow up period and exhibited
a dose-response relationship between cannabis use and psychotic reactions (49) where even occasional
use has been found to induce transient psychosis in healthy individuals (76). In addition to psychosis, one
study found that daily and weekly cannabis use in adolescents significantly increased the odds of
depression and anxiety in adult women (5). Longitudinal and cross-sectional evidence has shown long
term exposure to cannabis, high frequency of use (5,33,129), as well as a younger age of onset for
cannabis use (5,32) are important risk factors in developing a mental illness. Pathological changes in the

brain, similar to heavy cannabis use, has also been observed in infrequent users (75).

Studies exploring patterns associated with the use of e-cigarettes and synthetic cannabinoids have
found that ever users exhibit a higher propensity to engage in risky behaviours (e.g., drug and alcohol use,
tobacco use, sexual behaviours) than never users of these substances (130,131). This trend highlights the
importance of establishing the differences between the two cohorts as ever users of cannabis have an

“experimenter’s profile” for sensation seeking and will likely have a greater disposition to engage in risky
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behaviours than youth who have never used cannabis. Additionally, those who use cannabis daily will
have distinct outcomes compared to occasional users. The frequency of cannabis use has been shown to
be an important measure contributing to overall wellbeing (5), academic ambitions (56) and pathological
changes within the brain (73). One study found that the frequency of cannabis use in adolescent girls
predicted later depression and anxiety and the risk increased with higher frequency of use (5). Prevention
strategies in the past have primarily focused on the process and predictors of problem behaviour. These
evolving approaches and have been criticized for focusing too closely on antecedent predictors while
overlooking co-occurring problems and factors that promote health (132). Positive youth development has
been largely embedded in preventing problematic behaviours (133,134) and have the ability to buffer
against many risk factors for negative outcomes (98,135). To explore positive youth development and
how these factors may offset mental health trajectories as a function of cannabis use, | have included

flourishing as a moderating measure.

While there is a large body of evidence exploring the relationship between cannabis use and
mental illnesses, inconsistencies within the literature and contrasting findings indicate the importance of
continued research. As well, critical knowledge gaps remain that consider how positive aspects of
wellbeing, such as flourishing, may co-exist and serve as a protective measure against the use of cannabis
in high risk populations (i.e., youth with poor mental health or with mental illnesses). Cannabis use and
some mental illnesses have been negatively associated with flourishing levels (99), however research has
not yet considered the role of flourishing in youth with mental illness and co-occurring cannabis use. This
author is not aware of any studies that have examined how flourishing may offset the use of cannabis in
youth experiencing depression and/or anxiety. My research aims to generate knowledge that is necessary
for creating evidence-based policies and programs, and add to existing literature while introducing a level

of novelty by exploring the protective elements of mental wellbeing.

COMPASS is a robust research platform designed to evaluate youth health behaviours over time
and foster practice-based evidence that is used to guide program and policy creation (10). COMPASS has
recently developed and tested a new mental health module (MH-M) to be added to the original student
questionnaire. The MH-H was first piloted in a subsample of the fifth wave (2016-2017), and in some
Ontario and BC schools only, giving reason to the transversal nature of this study. This cross-sectional
work will highlight possible correlations between cannabis use and mental health in youth and help guide

and inform future longitudinal research.

13



3.2 Research Questions

For my thesis, | explored the following research questions:

Research Question 1a: Among students in Year 5 of the COMPASS MH-M Pilot study, are clinically
relevant levels of depression and/or anxiety associated with ever use of cannabis, controlling for known
demographic, social and behavioural correlates (e.g. sex, grade, ethnicity, spending money, truancy, binge
drinking and smoking)?

Research Question 1b: Are different levels of depression and/or anxiety associated with associated with

ever use of cannabis?

Research Question 1c: Does flourishing moderate the effect of being depressed and/or anxiety on

cannabis ever use?

Research Question 2a: Among students in Year 5 of the COMPASS study, are clinically relevant levels of

depression and/or anxiety associated with frequency of cannabis use?

Research Question 2b: Are different levels of depression and/or anxiety associated with associated with

frequency of cannabis use?

Research Question 2c: Does flourishing moderate the effect of being depressed and/or anxious on

frequency of cannabis use?

3.3 Hypothesis

Research Question 1a:
I hypothesized that students who report relevant levels of depression and/or anxiety would more

likely be ever users of cannabis compared to students who do not experience depression and/or anxiety.

Research Question 1b:
I hypothesized that there would be a positive association between levels of depression and/or
anxiety and the ever use of cannabis. As levels of depression and/or anxiety increased, the likelihood of a

student being an ever users of cannabis was expected to increase respectively.

14



Research Question 1c:

Based on existing evidence, | hypothesized that high flourishing would moderate the ever
use of cannabis by reducing the observed association between cannabis ever use and depression and/or
anxiety. Flourishing was expected to have a similar effect on students who did not indicate depression

and/or anxiety and were expected to be less susceptible to cannabis use.

Research Question 2a:

For the second objective, | hypothesized that relevant levels of depression and/or anxiety would
be directly associated with the frequency of cannabis use. Students who did not report depression and/or
anxiety were expected to be less frequent users of cannabis than students who reported depression and/or

anxiety.

Research Question 2b:

I hypothesized that there would be a positive association between levels of depression and/or
anxiety and the frequency of cannabis use. Least frequent users of cannabis were expected to be students
who reported no depression and/or anxiety and the most frequent use of cannabis was to be seen in

students reporting the highest levels of depression and/or anxiety.

Research Question 2c:
Similarly, | hypothesized that that flourishing would provide a protective element against the
frequency of cannabis use and act as a moderator in students who are depressed and/or anxious. A similar

effect was expected to be observed in students who did not indicate depression or anxiety.
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SECTION FOUR: Methodology
4.1 COMPASS Host Study

COMPASS is a longitudinal, prospective cohort study that annually (2012-2017) collects data
from students in grades 9 to 12 attending participating secondary schools in jurisdictions across Canada
(10). COMPASS is the first study of its kind with a rigorous foundation to evaluate school programs,
policies, and environmental factors that could potentially impact student health behaviours and outcomes
over time. By implementing a quasi-experimental design that collects hierarchical data at the student,
school and environmental level, COMPASS provides a research platform with robust internal control and
external validity (10). Student-level data are collected through the COMPASS questionnaire — student
survey (Cq). Individual student-level data are collected on demographics, weight status, diet, physical
activity, sedentary behaviour, substance use, bullying, academic achievement, and mental wellbeing (see
section 4.2. for more details). School-level data on school programs and policies related to the
COMPASS behaviours of interest are collected through the online School Policies and Practices
Questionnaire (SPP). The SPP is completed by the COMPASS school contact, usually most
knowledgeable about the school environment (i.e., teacher, principal, school nurse). COMPASS also
collects measures on the within and surrounding built environments, such as physical infrastructure, parks
and community centres. As a prevention research system, COMPASS facilitates knowledge translation
and exchange for participating schools by providing them with individualized health profiles, tailored
intervention recommendations, and prevention resources through funding and/or connections via the
schools assigned knowledge broker. Given the pilot stage of the mental health module, this current study
will conduct a cross-sectional analysis using the student-level data (Cq) from Year 5 (2016-2017) of the
COMPASS study.

4.1.1 Study Design

My thesis will employed a cross-sectional study design. All schools that piloted the mental health
module (MH-M) in both British Columbia (N=5 schools) and Ontario (N=9 schools) and all students who
completed the survey (n=8179) in Year 5 of the COMPASS study, were included in the analysis. This
provided sufficient sample size and power to detect a correlation if one exists, and the ability to highlight
differences between provinces. Complete-case analysis was used for all models in the proposed research
questions. Descriptive statistics and cross-sectional analysis was conducted in the software SAS version

9.4 to explore outcomes of research questions 1 and 2.
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4.2 The COMPASS Student Questionnaire

The COMPASS student questionnaire (Cq) includes 73 questions, inclusive of the mental health
module piloted within a select sample in 2016-2017 (refer to section 4.2.1 below for more details). The
Cq collects self-reported information pertaining to sociodemographic characteristics and health
behaviours specifically related to physical activity, weight perception, healthy eating, tobacco, alcohol
and cannabis use, bullying, sedentary behaviours, sleep, academic achievements, school connectedness
and mental health. Items were selected to echo both science and practice-base interests (10) and are
consistent with measures used in national surveillance tools or public health guidelines (136-138),
demonstrating good reliability and validity (139-141). During the selected time of the data collection,
students are given a full class period to complete the Cq and a COMPASS researcher is present to collect
the surveys, as well as deal with any student or teacher questions. A copy of the original Cqg can be found
in Appendix A.

4.2.1 Pilot Mental Health Module

The mental health module (MH-M) was first implemented in select Ontario and British Columbia
schools in 2016-2017. This module included eight additional subsections about youth mental health to
supplement the original Cq. The development of the MH-M included both quantitative (pilot testing) and
qualitative (focus groups) approaches, and was designed based on other youth mental health research and
government strategic priorities (142). To reflect both research and practice concerns, stakeholders (i.e.,
schools, clinicians and school boards) were involved in the creation of the tool, and focus groups were
conducted in an Ontario school. Focus groups allowed for students (grade 9-12) to give constructive
feedback on the propriety and comprehension of the MH-M as well as suggestions for its improvement.
Using this feedback, revisions were made to the MH-M and an updated version has been integrated into
the Cq for data collections. The MH-M and highlights from the focus group interviews can be found in in
the Tech Report previously cited (142).

4.3 Participants

4.3.1 School Recruitment and Sampling

Schools and boards were purposefully selected to participate in the mental health module. All
Ontario secondary schools within the Simcoe-Muskoka Catholic District School Board (Number of
Schools N=5) and British Columbia (BC) secondary schools (from school boards including: Vancouver
School Board (N=1), Sooke Board of Education (N=2), Chilliwack Board of Education (N=1) and
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Coquitlam District School Board (N=1)) were invited to participate in the pilot testing of the MH-M.
Specific schools were recruited to participate in the pilot stage based on expressed interests in the mental
health data. This recruiting strategy allowed for a diversified population and comparisons across

jurisdictions.

4.3.2 Student Recruitment and Sampling

COMPASS follows an active-information passive-consent protocol. Parents/guardians of students
at participating schools receive information letters before the date of each annual data collection. Students
are withdrawn from participating in the survey if guardians contact the researchers, or returned a no
permission form to the office or homeroom teacher prior to the survey. Students can also choose not to
participate at any point during the data collection (10). Year 5 of the student-level sample, inclusive of the
mental health module, was 8179 students.

4.3.3 Ethics
The COMPASS study has received ethics approval from the Office of Research Ethics at the
University of Waterloo (ORE #: 17264). School boards, schools and students participating in the study

have also provided permission.

4.4 Measures and Operational Definitions

4.4.1 Response Variables
Cannabis Use

To assess cannabis use, students were asked about ever use and frequency of use. For ever use of
cannabis, respondents were asked “In the last 12 months, how often did you use marijuana or cannabis? (a
joint, pot, weed, hash)”. The response options were: “I have never used marijuana”; “I have used
marijuana but not in the last 12 months”; “Less than once a month;” “Once a month;” “2 or 3 times a
month;” “Once a week;” “2 or 3 times a week;” “4 to 6 times a week;” and “Every day”. Responses were
recoded into never users if the student had never used cannabis, and all other responses were coded as
ever users. For frequency of use, responses were recoded into “never,” if students were never USers,
“rare/sporadic” if respondent used cannabis less than once month, “monthly” if reported use was once to
3 times per month, “weekly” if use ranged from once to 6 times a week, and “daily. Substance use

measures (cannabis, alcohol and tobacco) correspond with national surveys of youth substance use (136).
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4.4.2 Explanatory Variables
Depression

Student depression was measured with the Center for Epidemiological Studies Depression Scale
Revised (CES-D-10), a 10-item scale designed to assess self-reported depressive symptoms in adolescent
and adult populations over a 1-week period (143-145). The scale includes items on positive and negative
affect, somatic activity, and interpersonal relations. A four-point Likert scale is used to rate the frequency
of symptoms experienced; higher scores (range: 0-30) indicate greater frequency of depressive symptoms
and individuals reporting scores >10 are considered to be depressed (145). Depression will be coded as
both a categorical variable and a continuous variable. This study will use scores >10 to establish the
presence of depression and use a binary coding system to categorize students with and without depressive
symptoms (control=0, depressed=1). Additionally, the level of depression will be coded for as a
continuous variable using scores ranging from 0 to 30. Test-retest reliability for the CES-D-10 was high
(Pearson r=0.83) (146).

Anxiety

General Anxiety Disorder-7 (GAD-7) (147) is a valid and efficient screening tool used to assess
generalized anxiety in both clinical practice and research. The GAD-7 is a brief, self-report scale that
describes necessary items that reflect the DSM-1V criteria for assessing GAD (147). A four-point scale is
used to score each of the 7-items, where total scores range from 0 to 21. Scores 5-9, 10-14 and 15+
represent mild, moderate and severe anxiety, respectively. Anxiety will be fit as either a categorical or
continuous variable. To be consistent with other research, this measure will be coded as binary where
students reporting scores <10 will not be considered as having GAD and those with scores >10 will be
classified as being anxious (control=0, anxious=1) (147). Anxiety as a continuous independent variable
will have scores ranging from 0 to 21, where increasing scores will indicate higher levels of anxiety. Test-

retest reliability (intraclass correlation=0.83) of the GAD-7 is very good (147).

4.4.3 Interaction Variable
Flourishing

Levels of psychosocial prosperity and wellbeing among students were measured
using the Diener Flourishing Scale (FS) (148). The FS is a brief, 8-item scale that surveys the domains of
human functioning, including information about relationships, feelings of competence, and perceptions of
leading a purposeful life (148). To match the format of the original Cq and maintain suitability for large
school-based studies among youth (142), the original 7-point likert scale was cut down to a 5-point

response scale with total scores ranging from 8 to 40. All item statements are positively framed, where
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high scores denoting a strong agreement with all items will reflect that the respondent has many
psychological strengths and resources for support (148). To generate results that are interpretable, the FS
will be coded so that low scores represent flourishing and high scores represent languishing. The FS is a
new measure developed based on contemporary theories of psychosocial wellbeing. This measure has

been highly correlated to other measures of wellbeing (149).

4.4.4 Student Covariates
Sociodemographic characteristics and modifiable risk factors are collected in the Cq from
participating students. Key covariates will be included in the analysis to reduce potential for confounding.

Sociodemographic Characteristics

Demographic characteristics to be included in the analysis are as follows: Grade (9, 10, 11, 12);
sex (female, male); ethnicity (White, off-reserve Aboriginal, mixed/missing) and weekly spending money
(%0, $1-$20, $21-$100, more than $100, I don’t know). Weekly spending money is used as a proxy for
socioeconomic status as this is a more accessible value for youth to report on than household income
(116) and has been aggregated into these categories. Remaining congruous with other health behaviour

research, these covariates were controlled for to reduce potential confounding.

Modifiable Risk Factors

Respondents were asked to report, “In the last 12 months, how often did you have five or more
drinks of alcohol on one occasion?”. Consistent with previous research (2), those who responded binge
drinking one or more times in the past month will be considered current binge drinkers in the analysis
(non-current binge drinker=0, current binge drinker=1). Smoking status was assessed by asking
respondents, “On how many of the last 30 days did you smoke one or more cigarettes”. Students who
reported any 1 day or more will be considered current smokers (non-smoker=0, current smoker=1).
Substance use items in the Cq were based on measures used in national surveys of youth substance use
(136).

4.5 Data Analysis

The independent variables, depression and anxiety, will be coded as both continuous and
categorical measures. The categorical measure will represent not having GAD or depression (absent=0)
versus having GAD or depression (present=1). The continuous measure will represent the various levels

of both mental ilinesses and how cannabis use correlates respectively. Ever use of cannabis (dichotomous
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dependent variable) will be fit using logistic models and these results will be the primary focus of this
study. The frequency of cannabis use (ordinal dependent variable) will be fit using ordinal logistic
regression models. The independent variables of interest will be fit as both dichotomous and continuous
in two separate models to triangulate data and will be used primarily for a sensitivity analysis. Internal
consistency values were calculated for the GAD-7 (o= 0.986) and the CES-D-10 (o= 0.983) to ensure
good reliability of the mental health scales.

Once all logistic regression models have been fit, flourishing will be included as a moderator to
test whether cannabis use in correlation to depression and/or anxiety will differ based on the presence or
absence of flourishing. Logistic regression analysis will be used to test flourishing as an interaction
(moderator) variable (150). The moderation models will employ a single regression equation:

Y =i5 + BIX + B2Z + P3XZ + €5

B1 is the effect of depression and/or anxiety on cannabis use (when Z= 0); 52 is the effect of flourishing
on cannabis use (when X = 0), A3 is the effect of the product of depression and/or anxiety and flourishing
on cannabis use, i5 is the intercept and e5 is the residual in the equation. The regression coefficient (53)
provides an estimate of the effect flourishing; if 3 is found to be statistically different from zero,
flourishing will significantly moderate the association between mental health and cannabis use (refer to

Appendix B for diagram and description) (150).

I used a stepwise modeling approach to build the final models that included 3 main steps. |
evaluated both main effects, 2-way interaction and 3-way interaction effects for each of the 4 regression
models. Each model followed a similar building strategy: 1) the main effects of depression and anxiety
were tested, 2) flourishing was then added and main effects tested, and 3) the addition of 2-way and 3-
way interactions were included as the last step for the final model. Using a stepwise modeling approach, |
was able to demonstrate and evaluate any changes in significance after adding variables and interactions,
as well as supplement the interpretation of my results. A total of 12 logistic models were run. Models 1-3
explored the association between cannabis ever use and dichotomized mental health variables, and models
4-6 considered the same association using continuous mental health variables. Models 7-9 explored the
association between the frequency of cannabis use and dichotomized mental health variables, and models
10-12 considered the same association using continuous mental health variables. Models 3, 6, 9 and 12
represented the comprehensive model to include the 2-way and 3-way interactions. Concordance statistics

(c-statistic) will be recorded to evaluate the goodness of fit for each model. High c-statistic values are
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indicative of meaningful results and predictive value for the variables included (151). As the c-statistic
increases or approaches 1.0, and the more likely models and variance within the analyses are explained

not by random/chance and by the appropriate application of variables (151).

4.5.1 Cannabis ever use and binary mental health variables

For models 1-3, three binomial logistic regression models were conducted to assess if depression
and/or anxiety was significantly associated with cannabis ever use. As well, I explored whether
flourishing moderates cannabis use in students who indicate clinically relevant levels of depression and/or
anxiety. | examined flourishing as a potential moderator within this association via 2-way and 3-way
interactions. Independent and dependent variables were collapsed as dichotomous. All models controlled
for student-level covariates (sex, grade, ethnicity, spending money, binge drinking and smoking).

4.5.1.1 Model 1
Model 1 explored how depression and anxiety (versus not) are associated with cannabis ever use, using a

binomial logistic regression. This model analyzed depression and anxiety as dichotomous variables (0,1).

4.5.1.2 Model 2
Model 2 explored depression, anxiety and flourishing as the independent variables of interest and how
they are associated with cannabis ever use, using a binomial logistic regression. Model 2 analyzed

depression and anxiety as dichotomous variables.

4.5.1.3 Model 3
Model 3 explored 2-way and 3-way interactions (a total of 4 interaction terms) between depression,
anxiety and flourishing, and how they are associated with cannabis ever use, using a binomial logistic

regression. Model 3 analyzed depression and anxiety as dichotomous variables.

4.5.2 Cannabis ever use and continuous mental health variables

For models 4-6, three binomial logistic regression models were conducted to assess if depression
and/or anxiety was significantly associated with cannabis ever use. As well, | explored flourishing as a
potential moderator within this association via 2-way and 3-way interactions. Depression and anxiety was
coded as continuous variables and cannabis ever use remained dichotomous. All models controlled for

student-level covariates.
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4.5.2.1 Model 4
Model 4 explored how subtle differences in the level of depression and anxiety will impact cannabis ever
use, using a binomial logistic regression where depression (0-30) and anxiety (0-21) were continuous

variables.

4.5.2.2 Model 5
Model 5 explored how subtle differences in students’ level of depression, anxiety and flourishing will
impact cannabis ever use, using a binomial logistic regression where depression and anxiety are

continuous variables.

4.5.2.3 Model 6

Model 6 explored 2-way and 3-way interactions (a total of 4 interaction terms) between depression,
anxiety and flourishing and how they are associated with cannabis ever use, using a binomial logistic
regression. | fit depression and anxiety as both continuous variables.

4.5.3 Frequency of cannabis use and binary mental health variables

For models 7-9, three ordinal logistic regression models were conducted to assess if depression
and/or anxiety was significantly associated with the frequency of cannabis use. Depression and anxiety
were collapsed into dichotomous variables (0,1) and cannabis use frequency was coded as an ordinal
variable (0,1,2,3,4). Models controlled for student-level covariates (sex, grade, ethnicity, spending money,

binge drinking and smoking).

4.5.3.1 Model 7
An ordinal regression was fit for model 7, exploring the association between depression and anxiety, and

cannabis use frequency. Model 7 analyzed depression and anxiety as a dichotomous variables.

4.5.3.2 Model 8
Model 8 explored depression, anxiety and flourishing as the independent variables of interest and how
they were associated with the frequency of cannabis use, using an ordinal logistic regression. Model 8

analyzed depression and anxiety as dichotomous variables.
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4.5.3.3 Model 9
Model 9 explored 2-way and 3-way interactions (a total of 4 interaction terms) between depression,
anxiety and flourishing and how they were associated with the frequency of cannabis use, using a

binomial logistic regression. Model 9 analyzed depression and anxiety as dichotomous variables.

4.5.4 Frequency of cannabis use and continuous mental health variables

For models 10-12, three ordinal logistic regression models were conducted to assess if depression
and/or anxiety was significantly associated with the frequency of cannabis use. Depression and anxiety
were coded as continuous variables and cannabis use frequency as an ordinal variable (0,1,2,3,4). Models

controlled for student-level covariates.

4.5.4.1 Model 10

Model 10 explored how subtle differences in the level of depression and anxiety will impact cannabis
ever use, using a binomial logistic regression where depression (0-30) and anxiety (0-21) are continuous
variables

4.5.4.2 Model 11
Model 11 explored how subtle differences in students’ level of depression, anxiety and flourishing will
impact cannabis use frequency, using a binomial logistic regression where depression and anxiety are

continuous variables.

4.5.4.3 Model 12
Model 12 explored 2-way and 3-way interactions (a total of 4 interaction terms) between depression,
anxiety and flourishing and how they are associated with cannabis use frequency, using an ordinal logistic

regression. | fit both depression and anxiety as continuous variables.
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SECTION 5: Results

5.1 Demographic Characteristics

In the large sample of youth, | identified that among grade 9-12 students, 33% of students
reported ever using cannabis, and 7% were daily users. Clinically relevant symptoms of depression and
anxiety (scores >/= 10) were reported by 51% and 38% of students, respectively, and showed increased
prevalence in older grades. Co-occurring mental illness was common, as 86% of students who reported
depression also reported having anxiety. The mean flourishing score was 16.6 (SD 5.87) and declined
with grade level, suggesting that languishing may increase by grade. The majority of the sample reported
their ethnicity as White (71.0%), and 50.8% of the sample reported their sex as female.

5.1.1 Descriptive statistics by sex difference

As shown in Table 1, females cannabis users were more likely to report sporadic use (18.0%
versus 14.9%) and monthly use (7.7% versus 6.7%), while male cannabis users were more likely to report
being weekly (4.2% versus 3.0%), habitual (2.6% versus 4.4%) or daily (4.3% versus 2.6%) cannabis
users. Additionally, females more commonly reported depression (58.9%), anxiety (47.7%) and lower
flourishing levels (mean 17.02) compared to males. Although still considerably high, males were less
likely to report symptoms of depression (42.9%) and anxiety (28.1%), and indicated a better flourishing
score average (mean 16.0 (SD 5.7)) compared to their female counterparts (mean 17.2 (SD 5.97)).
Females were more likely to report higher levels of truancy (having skipped 1 or more classes in the last 4
weeks) (41.7%) compared to males (38.8%). Males more commonly indicated a weekly spending
allowance of either $0 or >$100 per week. There was no significant difference between males and

females in cannabis ever use, smoking status, or binge drinking.

5.1.2 Descriptive statistics by Depression

As shown in table 2, females more commonly reported symptoms of depression (58.6%)
compared to males (41.4%). Depression was more common in all grade levels other than grade 9 (25.7%
reported depression versus 30.2% reported no depression). Grade 10 students reported highest levels of
depression (29.9%) and decreased in grade 11 (25.9%) and grade 12 (18.8%). Of the students who
indicated having depression, majority reported being White (69.7%), skipping one or more classes a week
(47.0%), smoking (14.5%), binge drinking (41.4%) and having anxiety (63.8%). Compared to those who
reported no depression, students with depression also had lower flourishing (mean 19.14 [SD 6.09] versus
mean 14.19 [SD 4.46]). Depression was significantly associated with cannabis ever use and all levels of

cannabis use frequency. Students who met the criteria for depression were more likely to be cannabis ever
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users (38.9% versus 25.9%) and report daily use (4.9% versus 1.9%), habitual use (2.5% versus 1.1%),
weekly use (4.5% versus 2.7%), monthly use (8.8% versus 5.6%) and sporadic use (18.3% versus 14.6%).

5.1.3 Descriptive statistics by Anxiety

As shown in table 3, clinically relevant symptoms of anxiety (referred to as anxiety) was more
prevalent in females (63.7%) compared to males (36.3%). Anxiety was more common in all grade levels
other than grade 9 (25.7% reported anxiety versus 30.2% reported no anxiety), whereby grade 10 students
reported highest levels of anxiety (29.7%) and decreased in grade 11 (25.7%) and grade 12 (18.9%). Of
the students who indicated having anxiety, majority reported being White (70.7%), skipping one or more
classes (46.4%), smoking (15.1%), binge drinking (41.6%) and having depression (85.6%). Students who
reported anxiety had lower flourishing (mean 19.53 [SD 6.38]) compared to students who did not met the
criteria for anxiety (mean 14.99 [SD 4.84]). Students who met the criteria for anxiety were more
commonly cannabis ever users (39.4% versus 28.3%) as well as, daily users (5.4% versus 2.2%), habitual
users (2.4% versus 1.5%), weekly users (4.4% versus 3.2%), monthly users (9.1% versus 6.1%) and

sporadic users (18.2% versus 15.4%).

5.1.4 Descriptive statistics by Cannabis Ever Use

As shown in Table 4, prevalence of cannabis ever use increased with grade. Reported cannabis
ever use was lowest among grade 9 students (14.4%), and the prevalence nearly doubled in grade 10
students. Significantly large differences in smoking status, binge drinking, depression, and anxiety were
reported between never users and ever users of cannabis. Compared to students who indicated never using
cannabis, cannabis ever users were more likely to report smoking (29.4% versus 1.8%), binge drinking
(75.5% versus 18.1%), symptoms of depression (61.0% versus 46.2%) and anxiety (46.1% versus 34.1%),
as well as lower flourishing (mean 17.9 [SD 6.29] versus mean 16.0 [SD 5.55]). Moreover, cannabis users
typically had higher weekly spending allowances and were more likely to report having skipped 1 or more
classes a week (68.66% versus 26.59%). There were no significant differences by sex and provinces for

cannabis ever use.

5.1.5 Descriptive statistics by Frequency of Cannabis Use

As shown in Table 5, frequency of reported cannabis use was found to typically increase with
grade. Across cannabis use frequencies, the greatest jump in reported use occurred in grade 10 students
with prevalence rates nearly doubled for all frequencies between grade 9 and 10. Prevalence of more
frequent use continued to increase in grade 11 students and plateaued in grade 12. As frequency of

reported cannabis use increased, students were at a greater risk for smoking and binge drinking, as well as
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having poorer mental health outcomes. Compared to sporadic cannabis users, habitual users more
commonly reported smoking (15.0% versus 58.2%), binge drinking (67.5% versus 85.7%), being
depressed (56.5% versus 69.4%) and anxious (42.0% versus 49.0%) and lower flourishing (mean (17.2)
versus mean (19.4)). Daily users of cannabis were the most likely to smoke (65.9%), binge drink (87.3%),
report feelings of depression (72.9%) and anxiety (60.44%) and have the lowest mean flourishing score
(20.8). 1 used an AVONA to measure significant differences between flourishing means for each level of
cannabis use frequency. The normalcy of distribution was unclear, and therefore, both parametric and
nonparametric tests were fit for further exploration. Both the ANOVA and Kruskal-Wallis test
demonstrated statically significant differences in the means; ANOVA results were reported due to the test
being more conventional in comparison (see Appendix E for additional analysis). As frequency of
reported cannabis use increased, students were more likely to report being male, truancy and have greater

spending allowances.

5.2 Main effects and interactions

The main effects and interactions were modeled using a stepwise approach. Models 1, 4, 7 and 10
demonstrate the main effects of depression and anxiety, while models 2, 5, 8 and 11 were the same
models inclusive of flourishing. Models 3, 6, 9 and 12 were the comprehensive models that included all
interaction terms (i.e., the results of the main objectives). For all comprehensive models, flourishing was
the only variable associated with cannabis ever use and frequency of use. After removing the 3-way
interaction from the binary model, there were no changes in significance for the 2-way interactions.
However, after removing flourishing as a main effect, | observed many changes in significance, whereby
majority of the interactions had a significant effect confirming the expectation of flourishing as a third

variable of interest (see Appendix E for additional analysis).

5.2.1 Cannabis Ever Use with Binary Mental Health Outcomes (Models 1-3)

The results of the stepwise models exploring cannabis ever use with binary mental health
outcomes are presented in Table 6. The results for model 3 (comprehensive model) identified that for
every one-unit increase on the flourishing scale (recall that higher scores reflect languishing), the
likelihood of cannabis ever use significantly increases (B=0.040, SE=0.012). Although depression was
found to be significant associated with cannabis ever use (B=0.281, SE=0.078) in model 1, after including
flourishing in model 2 and 3, neither depression nor anxiety was significantly associated with cannabis
ever use. This result was also observed for all 2-way and 3-way interactions included in model 3. Of the

covariates included in model 3, absenteeism (OR=2.61), smoking (OR=9.83) and binge drinking
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(OR=7.34) were found to be strong risk factors for cannabis ever use. Model 3 yielded a strong c-statistic

(0.881), suggesting this is a good model.

5.2.2 Cannabis Ever use with Continuous Mental Health Outcomes (Models 4-6)

Table 7 presents the results of the stepwise models exploring cannabis ever use with continuous
mental health outcomes. The results for model 6 (comprehensive model) demonstrates that for every unit
increase on the flourishing scale, the likelihood of cannabis ever use significantly increases (B=0.048,
SE=0.009). Depression and anxiety were not found to significantly predicted cannabis ever use. This was
also observed for all 2-way and 3-way interactions included in model 6. Of the covariates included in
model 6, absenteeism (OR=2.64), smoking (OR=10.07) and binge drinking (OR=7.33) were found to be
strong risk factors for cannabis ever use. The c-statistic for model 6 was 0.881, demonstrating that the
model is a good fit.

5.2.3 Frequency of Cannabis Use with Binary Mental Health Outcomes (Models 7-9)

Results for the stepwise models examining the frequency of cannabis use with binary mental
health outcomes are shown in Table 8. The results of model 9 (comprehensive model) identified that
every one-unit increase in languishing was significantly associated with an increase in the frequency of
cannabis use (B=0.042, SE=0.010). While depression (B=0.286, SE=0.068) and anxiety (B=0.239,
SE=0.068) were found to be significantly associated with the frequency of cannabis use in model 7,
neither significantly predicted cannabis use after including flourishing in models 8 and 9. This was also
observed for all 2-way and 3-way interactions included in model 9. Of the covariates included in model 9,
absenteeism (OR=2.44), smoking (OR=7.32) and binge drinking (OR=6.94) were found to be strong risk
factors for the frequency of cannabis use. Model 9 yielded a strong c-statistic (0.854), indicating much of

the variance is explained and that the model was a good fit.

5.2.4 Frequency of Cannabis Use with Continuous Mental Health Outcomes (Models 10-12)

Table 9 presents the results of the stepwise models exploring the frequency of cannabis use with
continuous mental health outcomes. The results for model 12 (comprehensive model) demonstrates that
for every unit increase on the Flourishing Scale, the likelihood of cannabis ever use significantly increases
(B=0.0513, SE=0.008). Similar to results from previous models, depression (B=0.002, SE=0.004) and
anxiety (B=-0.001, SE=0.0061) was not associated with the frequency of cannabis use after including
flourishing in the model and this was also observed for all 2-way and 3-way interactions included in
model 12. Absenteeism (OR=2.46), smoking (OR=7.43) and binge drinking (OR=6.98) were found to be
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strong risk factors for cannabis use frequency in model 12. The c-statistic for model 12 was 0.853,

demonstrating that the model is a good fit.
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SECTION 6: DISCUSSION

The legalization of recreational cannabis use in Canada is expected to be implemented in late
2018. Given these new regulations, there is a demand for research to identify at-risk populations and
implement effective prevention programs to mitigate possible health consequences that may accompany
the new legislation as mentioned previously. This study examined the association between mental health
problems and cannabis use within high school students in Ontario and British Columbia, Canada. To the
best of my knowledge, this thesis is the first study of its kind to evaluate indicators of mental wellbeing,
such as flourishing, as a protective measure against cannabis use in youth with mental health problems.
Overall, both cannabis use and mental health problems were found to be very common among youth in
this thesis. Furthermore, these results suggest that higher flourishing is associated with lower cannabis use
regardless of the presence or absence of mental health problems. The results of this study fill a knowledge
gap within research, practice, and clinical domains, and may also present significant implications for

innovative and universal prevention approaches to youth substance use.

6.1 Cannabis use and mental health problems in Canadian youth

Youth mental health problems and cannabis use are both highly prevalent and multifaceted public
health issues. Half of the students in this pilot study scored above the accepted clinical threshold for
symptoms of depression, and over one third for anxiety. Results indicated that depression, anxiety, and
languishing all increased with grade level. As expected and consistent with previous research, students
indicating symptoms of depression and anxiety were less likely to flourish, and females were more likely
to experience symptoms of depression and anxiety than males (84). Additionally, this study identified that
females tend to have lower levels of flourishing than males (84). Also consistent with previous research,
this study found that males used cannabis at higher frequencies (e.g., weekly and daily) than females
(152-156). Co-occurring depression and anxiety are highly prevalent in adolescent substance users,
whereby use is typically more severe and problematic (157-160). Research shows that young drug users
with mental health problems typically have greater morbidity related to mental illness and substance use
as well as poorer quality of life compared to individuals with substance use problems exclusively (157).
These findings demonstrate similar results, as the majority of youth (over three quarters) with depression
also reported co-occurring anxiety. Moreover, cannabis use frequency was greater in individuals with co-
occurring depression and anxiety. Interestingly, sex or provincial differences for cannabis ever use were

not observed.
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One third of the students in this sample had tried cannabis at least once and nearly 10% indicated
using cannabis at least once a week. These findings align with other research (54,161) that suggests
adolescence is the peak age for cannabis uptake, there was a significant increase in cannabis ever use
observed between grade 9 and grade 12, and that older students used cannabis at higher frequencies.
Depression and anxiety were also found to increase with grade. More specifically, this research identified
the largest increase in depression, anxiety and cannabis use within grade 10 students. These high risk
periods are important to take into account when developing prevention or intervention programs as
individuals are impressionable and receptive to their environment (162). The findings presented in this
thesis are consistent with other studies that have identified approximately one third of youth initiate
cannabis use during adolescence (163), and further research shows that these individuals are at higher risk
for developing a substance dependence than those initiating cannabis use later in life (164-166). The
initiation of substance use early in life has been shown commonly to increase later in life and is associated
with negative health, social and behavioural consequences (167). This suggests that the critical period for
development of health behaviours and targeted interventions and prevention strategies might consider

targeting students before grade 10, prior to initial cannabis uptake, to maximize resistance (168).

6.2 Correlates of cannabis use in Canadian youth

Consistent with both cross sectional and longitudinal research, this thesis found that youth who
use cannabis were substantially more likely to engage in alcohol and tobacco use (169-171). On average,
cannabis users were approximately 10 times more likely to smoke and 7 times more likely to binge drink.
The frequency of cannabis use was directly related to tobacco smoking and binge drinking, with daily
cannabis users being most likely to smoke and/or binge drink than all other cannabis users. My findings
demonstrate a very strong correlation between these behaviours and suggest that risk-seeking behaviours
might cluster. The strongest association of risky health behaviour clustering has been demonstrated in
adolescent substance use literature (172), highlighting that these behaviours typically serve the same
social and psychological function such as achieving adult status and acceptance from peers (173). Further,
research has shown that risk behaviours cluster due to being from the same manifestation of related
factors and is commonly a result of exposure to, and perception of various biological, individual, and
environmental domains (173,174). A greater propensity for risk-seeking behaviours has been more
commonly identified in males than in females (2,27,77,114), and it is therefore notable that no sex

differences were found for binge drinking or smoking.
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6.3 Flourishing as a significant third variable

This research found that mental wellbeing was strongly associated with mental health problems
and cannabis use. These findings are particularly novel, as they demonstrate that flourishing might
mitigate potential negative associations between mental health problems and youth cannabis use. Results
from this study demonstrate that students with high flourishing, regardless of mental health problems
were less likely to use cannabis. Accordingly, languishing was found to be the strongest risk factor for
cannabis use, outweighing even the influence of depression and anxiety. While most evidence suggests
that there is a link between depression, anxiety, and cannabis use (5,33,51,129), the connection with
flourishing/languishing has not been previously been established in the literature. And while mental
health problems were found to be significantly correlated with cannabis use in some of my analyses, the
stepwise modeling approach illustrated that these associations were no longer significant after including
flourishing in the models. This suggests that flourishing may attenuate the effects of depression and
anxiety on cannabis use, as previously demonstrated in the literature. Moreover, these results suggest that

higher flourishing may result in lower cannabis use regardless of symptoms of depression or anxiety.

6.4 Implications for Research

Results suggest that flourishing may act as a dominant confounding variable in the association
between depression, anxiety, and cannabis use. | am unaware of any research that has controlled for
mental wellbeing when exploring this association, and therefore, available evidence may not represent
accurate findings between cannabis use and depression and anxiety. Lastly, future longitudinal research is
required to inform the temporal sequence and the direction of effect between mental health and cannabis

use.

6.4.1 Differential Susceptibility Framework

The differential susceptibility model was used to assess how individuals differ in their response or
sensitivity to exposed environments (175,176). This framework was used as a theoretical framework to
help guide my study design, examining both positive and negative affect in cannabis use patterns. Using
depression and anxiety as measures of vulnerability and flourishing as a stress factor, my data did not
support the differential susceptibility framework as there were no interactions (2-way or 3-way) observed

between mental health problems, flourishing and cannabis use.
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6.4.2 Confounding effects of flourishing

There were no associations or interactions found between mental health problems and cannabis
use, contrary to previous research. | hypothesized there would be an association between mental health
problems and cannabis use and for this to be moderated by flourishing. However, since there were no
significant interactions identified in the analyses, my hypotheses were not supported. A moderator is a
third variable that affects the association between the dependent and independent variables (150), and is
typically observed as an interaction between the variables included within the analysis (150). As there
were no significant interactions identified in my analysis, | concluded that flourishing is not a moderator.
In support of this finding, flourishing was found to have a significant effect on both depression and
anxiety (independent variables) as well as cannabis use (dependent variable), which is typical of a
confounding variable. As such, flourishing would not be considered a moderator in this study, rather a
major confounder given its influence on both the exposure and outcome variables and not solely the
correlation between them (see appendix B for a pathway illustration of both moderating and confounding

variables).

Although this study was the first to explore the association between mental health and substance
use while controlling for flourishing, positive wellbeing has been identified as an important variable in the
prevention of substance use. For example, flourishing and other constructs of positive mental health have
been recognized by global research centers, such as the Centre for Addiction and Mental Health (177) and
the Mental Health Commission of Canada (178) as important individual protective factors against youth
substance use. Current research on cannabis use and mental health may not represent accurate findings as
flourishing or other indicators have not been previously controlled for, and as such, should consider
replicating previous studies within this domain if measures are available. Future research and large scale
epidemiological studies should aim to measure and control for indicators of positive mental health and
test for confounding effects in other substance use research including alcohol and tobacco given its highly

influential effects observed in the results of this thesis.

6.4.3 Longitudinal analysis

While this study identified a cross-sectional association, future studies should explore the casual
relationship between mental health problems and cannabis use, as well as the role of flourishing over

time. As demonstrated in this study and by other research, co-occurring mental health problems and
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substance use disorders are highly prevalent (157,158), however, the direction of effect is not well
understood. There would be great value in having a clear understanding of the causal relationship between
cannabis use and mental health problems and future longitudinal work may want to consider using path
analyses, such as a cross-lag panel modeling, to identify the sequential relationship if one exists as well as
the possible direction of effect. This is now possible with COMPASS, which has incorporated the MH-M
in all wave 6 (Ys[2017-2018]) data collections. Future longitudinal research might also explore the effect
of flourishing on other substance use domains including tobacco and alcohol. As cannabis use has been
found to increase with age (2,114), following youth into young adulthood would also provide valuable
insight for prevention and intervention programs that are targeted at an older population, such as
university and college students.

The gateway hypothesis describes the theory that adolescents initial engagement with tobacco,
alcohol, and cannabis, could lead to experimentation with more addictive illicit drugs over time (179).
Studies exploring this theory have demonstrated mixed and inconclusive results (7,180-182). COMPASS
provides an ideal platform to evaluate the gateway hypothesis, and identify potential gateway substances
or individual constructs (e.g., socio-emotional skills, self-regulation, and impulse control) that may be
related to the proposed gateway effect. On account of the impending legalization of cannabis, Canada is
currently undergoing a natural experiment at the national level, and as such, there is a demand for
research focused on youth cannabis use. Evidence within this domain is currently limited and research
platforms that have collected longitudinal data pre- and post-legalization of cannabis will be paramount in
evaluating the resulting advantages and consequences. In addition to this nation-wide experiment,
provinces have adopted their own set of guidelines to supplement federal requirements allowing for
evaluation of cross-provincial and national comparisons of cannabis prevalence and effective laws and
policies. This research will be important to assess various approaches and make decisions on best practice

and public health safety standards by evaluating lowest risk use.

6.5 Implications for Practice and Prevention

Flourishing was found to be protective against substance use for all youth regardless of
depression or anxiety symptoms. Findings relating to flourishing are novel as overall wellbeing had a
ubiquitous effect on preventing cannabis use regardless of mental health problems. These results
compliment recent literature that highlights the importance of a universal approach for reducing cannabis

use in a youth population (183-185). Research has demonstrated that traditional interventions promoting
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abstinence from substance use are not effective (186,187). Instead, research should focus on prevention
programs that do not inherently target substance use, rather upstream protective factors such as
flourishing and resilience, that contribute to overall wellbeing. Researchers expect cannabis uptake in
Canadian youth to initially increase, following a similar trajectory to what has been observed in other
jurisdictions (e.g. Colorado, Washington State) that have legalized cannabis (2-4), and as such, further
examination of how flourishing is related to substance use trajectories will produce valuable prevention

planning insight moving forward.

6.5.1 Universal programs and school-based prevention strategies

Universal prevention strategies are designed to be implemented at the population-level, providing
the necessary knowledge and skills to prevent negative health behaviours, instead of targeting individual
risk factors. These findings suggest that a universal approach to fostering mental wellbeing and building
resilience among all youth should be a leading priority, and may be more effective at reducing substance
use than intervention strategies targeting individuals with mental illness. This is consistent with other
research domains showing that population-level programs supporting the development of life skills and
psychosocial attributes, have been found to be highly effective at reducing substance use (186,188,189).
Elementary and secondary schools might be one such environment to support the development of these
skills and have the potential to reach majority of youth, as this is where more than half of their waking
hours are spent. These strategies have the potential to reach the majority of youth and alter the school
environment, which has previously been identified as an important setting to modify substance use
behaviours (190) and promote overall wellbeing among youth (191). Positive school experiences
including rewarding relationships with teachers and academic engagement have been linked to better
mental health outcomes (191). Positive school experiences have even been found to improve mental

health among students exposed to maltreatment in childhood (191).

A systematic review of universal, school-based substance use interventions demonstrated that
intervention type, approach, and setting, are important for long-term results (188). Interventions were
most effective when addressing resilient-protective factors as part of a multidimensional intervention
approach that targeted broader individual resilience factors such as, social, emotional and cognitive
competencies, self-efficacy and regulation, academic achievement. This study also identified
environmental resilience factors (e.g., school connectedness, community participation and support, parent

support and involvement) to be very effective at reducing substance use (188). The same long-term
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effects were seen in universal-only approaches as well as interventions that were implemented within a
school setting, illustrating the importance of using the school environment as a platform for these
programs (188). One study assigned a community-based, universal drug prevention strategy to randomly
selected public schools in lowa and Pennsylvania, U.S.A (192). The study implemented family-focused
interventions within grade 6 and 7 classrooms that focused on developing peer-resistance, self-
management, and social skills, preventing social influence and strengthening family dynamics. The
community-based intervention demonstrated long-term effects on both the initiation and past —year use of
cannabis and intervention effects were stronger for high risk students (192). COMPASS has the unique
ability to identify naturally occurring student health behaviours and environmental changes over time, and
allows for the implementation of school-based intervention programs targeting these issues. This research
system provides the capacity to implement evidence-based universal programs at the school-level with the
opportunity to evaluate.

6.5.2 Clinical-based implications

These results demonstrate the importance of fostering good mental wellbeing to mitigate the use
and misuse of cannabis in secondary school students. There would be great value in replicating this study
on other substance use outcomes, and using clinical-based data that uses true diagnostic criteria for mental
disorders. This type of research could help inform clinical approaches that may be effective when
considering individual and personality targeted interventions. Personality-targeted interventions that
include a personality assessment to determine substance use risk factors, allow for tailored intervention
strategies that correspond to specific traits and have been effective at reducing cannabis use within high-
risk adolescents (193). A study conducted in UK secondary schools found that targeted-interventions that
provide personality-specific coping skills resulted in significant reductions of cannabis use among high-
risk youth after a 2-year follow-up (193). Prevention-intervention approaches used within this study
included sessions that promoted positive coping behaviours and goal-setting, as well as evaluating
cognitive-behavioural components. Because of the resources and training that were required for school
staff, this approach may be more appropriately implemented at the clinical level. Research should
continue to reference previous studies that have explored domains similar to flourishing such as
resilience, coping, and other domains of psychosocial wellbeing to inform future substance use prevention

strategies.
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SECTION 7: STRENGTHS AND LIMITATIONS

It is important to note that this study is not without limitations. First, my results were cross-
sectional, and as such, causality and temporality cannot be inferred. However, given the nature of the pilot
study, an initial cross-sectional analysis was necessary to understand the prevalence of mental health
problems and provide direction for future longitudinal studies using data from the COMPASS MH-M.
COMPASS uses a convenience sample and was therefore not designed to be nationally representative.
While the collected data may not be generalizable to all youth, sufficient sample size and power was

provided to detect a correlation.

All measures included in the analyses were self-reported and are subject to social desirability bias
and recall bias. It is possible that students will be erroneous when recalling past-year cannabis use
frequency and may under-or over-report their cannabis use as accuracy depends on their ability to
remember past use (194). Additionally, evidence suggests that self-reported depressive symptoms, mental
health problems and substance use behaviours can be underreported if participants are influenced by
stigma and social desirability (195). These biases mentioned could lead to potential misclassification of
both the exposure and outcome, therefore underestimating the association between depression, anxiety,
flourishing and cannabis use in youth. Another limitation is that of missing data, which might be due to
students’ discomfort reporting mental health problems or cannabis use. By employing a complete-case
analysis, the results could underestimate the true association, as unreported or missing data may be more
likely among students with mental health problems and those who use cannabis. To account for biases
that accompany self-reported measures, COMPASS ensures confidentiality of data through anonymized
student surveys and utilizes a passive consent protocol to reduce the effects of information bias (social

desirability and recall bias) and missing data.

While self-reported data does come with limitations, mental health (146,147) and cannabis use
measures included in the analyses are consistent with previously validated self-reported measure among
youth and measures used in national survey systems such as the Youth Smoking Survey (YSS) (136). It is
important to note that mental health data were measured using scales and not diagnostic criteria. It is
expected that the scales used to measure symptoms of mental health problems (CES-D-10 and GAD-7)

will yield higher results than what exists within the general population. Despite this, research has
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demonstrated that the mode of data collection is important for collecting reliable and unbiased data; self-
administered surveys or checklists typically produce valuable and truthful results when compared to
telephone surveys or face-to-face interviews where participant may account for social norms and
responses reflect more socially desirable answers (196). Moreover, self-administered surveys are
necessary for large school-based studies and research platforms such as COMPASS as diagnostic

interviews are not feasible at this scale.
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SECTION 8: CONCLUSIONS

Youth mental health and cannabis use are leading public health concerns in Canada, especially
given the impending legalization of cannabis. Researchers expect cannabis uptake in Canadian youth to
increase, following a similar trend to what has been observed in other countries and states that have
legalized cannabis use. This study supplements what is known about cannabis use in adolescents, as it was
found to be highly prevalent and increased with age, consistent with previous research. Despite existing
evidence that has demonstrated a relationship between mental health problems and cannabis use, there were
no significant correlations between depression, anxiety and cannabis use found within this large sample of
youth. Indicators of mental wellbeing, such as flourishing, appear to be associated with a lower likelihood
of cannabis use, even after controlling for depression and anxiety. A greater understanding of the context
in which cannabis uptake develops will help inform future research, policies and programs that can
effectively reduce or prevent substance use in youth. Prevention strategies for youth cannabis use should
aim to foster mental wellbeing among all youth, rather than exclusively targeting those experiencing mental
health problems, and the school environment offers an important setting with large breadth to intervene. If
available, future analyses might consider including additional measures such as parental factors (e.g., parent
education, support and involvement), other risk seeking behaviours (e.g., gambling) and sexual health, as
well as exploring this relationship over time. Future longitudinal studies should test the sequential
relationship between cannabis use and mental health and explore how flourishing is related to different
substance use trajectories, in order to better inform future policy and prevention programs. The relationship
between mental health problems and cannabis use is not well understood and employing methods such as
a cross-lag analysis may provide more context to the direction of causality. The COMPASS System
provides an ideal platform to examine this relationship over time and allows researchers to evaluate the

effectiveness of universal school-based substance use interventions within a Canadian context.

39



REFERENCES:

1.

10.

11.

Rotermann M, Langlois K. Prevalence and correlates of marijuana use in Canada, 2012. Heal
Reports. 2015;26(4):10-5.

Leatherdale ST. An examination of the co-occurrence of modifiable risk factors associated with
chronic disease among youth in the COMPASS study. Cancer Causes Control. 2015;26(4):519-28.
Friese B. “Is Marijuana Even a Drug?” A Qualitative Study of How Teens View Marijuana Use and
Why They Use It. J Psychoactive Drugs. 2017;49(3):209-16.

Wall MM, Poh E, Cerdd M, Keyes KM, Galea S, Hasin DS. Adolescent Marijuana Use from 2002 to
2008: Higher in States with Medical Marijuana Laws, Cause Still Unclear. Ann Epidemiol.
2011;21(9):714-6.

Patton GC, Coffey C, Carlin JB, Degenhardt L, Lynskey M, Hall W. Cannabis use and mental health
in young people: cohort study. BMJ [Internet]. 2002;325(7374):1195-8. Available from:
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=135489&tool=pmcentrez&renderty
pe=abstract

Cornelius JR, Kirisci L, Reynolds M, Clark DB, Hayes J, Tarter R. PTSD contributes to teen and
young adult cannabis use disorders. Addict Behav. 2010;35(2):91-4.

Korhonen T, van Leeuwen AP, Reijneveld SA, Ormel J, Verhulst FC, Huizink AC. Externalizing
behavior problems and cigarette smoking as predictors of cannabis use: the TRAILS study. J Am
Acad Child Adolesc Psychiatry [Internet]. 2010;49(1):61-9. Available from:
http://www.sciencedirect.com/science/article/pii/S0890856709000033

Tarter RE, Fishbein D, Kirisci L, Mezzich A, Ridenour T, Vanyukov M. Deviant socialization
mediates transmissible and contextual risk on cannabis use disorder development: A prospective
study. Addiction. 2011;106(7):1301-8.

Kandel DB, Chen K. Types of marijuana users by longitudinal course. J Stud Alcohol [Internet].
2000;61(3):367-78. Available from: http://www.ncbi.nlm.nih.gov/pubmed/10807207
Leatherdale ST, Brown KS, Carson V, Childs RA, Dubin JA, Elliott SJ, et al. The COMPASS study: a
longitudinal hierarchical research platform for evaluating natural experiments related to changes
in school-level programs, policies and built environment resources. BMC Public Health [Internet].
2014;14(1):331. Available from:
http://bmcpublichealth.biomedcentral.com/articles/10.1186/1471-2458-14-331

Mechoulam R, Parker LA. The Endocannabinoid System and the Brain. Annu Rev Psychol

[Internet]. 2013;64(1):21-47. Available from:

40



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

http://www.annualreviews.org/doi/10.1146/annurev-psych-113011-143739

Zalesky A, Solowij N, Yiicel M, Lubman DI, Takagi M, Harding IH, et al. Effect of long-term
cannabis use on axonal fibre connectivity. Brain. 2012;135(7):2245-55.

Meier MH, Caspi A, Ambler A, Harrington H, Houts R, Keefe RSE, et al. Persistent cannabis users
show neuropsychological decline from childhood to midlife. Proc Natl Acad Sci [Internet].
2012;109(40):E2657—-64. Available from:
http://www.pnas.org/cgi/doi/10.1073/pnas.1206820109

Brady JE, Li G. Trends in alcohol and other drugs detected in fatally injured drivers in the United
States, 1999-2010. Am J Epidemiol. 2014;179(6):692-9.

O’Malley PM, Johnston LD. Drugs and driving by American high school seniors, 2001-2006. J Stud
Alcohol Drugs. 2007;68(6):834—-42.

Li M, Brady JE, DiMaggio CJ, Lusardi AR, Tzong KY, Li G. Marijuana Use and Motor Vehicle
Crashes. Epidemiol Rev [Internet]. 2012;34(1):65-72. Available from:
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=3276316&tool=pmcentrez&rendert
ype=abstract

Asbridge M, Hayden JA, Cartwright JL. Acute cannabis consumption and motor vehicle collision
risk: systematic review of observational studies and meta-analysis. BMJ [Internet].
2012;344:e536. Available from:
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=3277079&tool=pmcentrez&rendert
ype=abstract

Andréasson S, Engstrom A, Allebeck P, Rydberg U. CANNABIS AND SCHIZOPHRENIA A
Longitudinal Study of Swedish Conscripts. Lancet. 1987;330(8574):1483—6.

Arseneault L, Cannon M, Poulton R, Murray R, Caspi A, Moffitt TE. Cannabis use in adolescence
and risk for adult psychosis: longitudinal prospective study. BMJ. 2002;325(7374):1212-3.
Fergusson DM, Horwood LJ, Swain-Campbell NR. Cannabis dependence and psychotic symptoms
in young people. Psychol Med [Internet]. 2003;33(1):15-21. Available from:
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list
_uids=12537032

Konings M, Henquet C, Maharajh HD, Hutchinson G, Van Os J. Early exposure to cannabis and risk
for psychosis in young adolescents in Trinidad. Acta Psychiatr Scand. 2008;118(3):209-13.
Zammit S. Self reported cannabis use as a risk factor for schizophrenia in Swedish conscripts of

1969: historical cohort study. BMJ [Internet]. 2002;325(7374):1199-1199. Available from:

41



23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

http://www.bmj.com/cgi/doi/10.1136/bm].325.7374.1199

Fergusson DM, Horwood LJ, Swain-Campbell N. Cannabis use and psychosocial adjustment in
adolescence and young adulthood. Addiction [Internet]. 2002;97(9):1123-35. Available from:
http://onlinelibrary.wiley.com/store/10.1046/j.1360-0443.2002.00103.x/asset/j.1360-
0443.2002.00103.x.pdf?v=1&t=igcfltd5&s=7551dad553fe4bed184382e9d8c7393alel9bae
Brook DW, Brook JS, Zhang C, Cohen P, Whiteman M. Drug Use and the Risk of Major Depressive
Disorder, Alcohol Dependence, and Substance Use Disorders. Arch Gen Psychiatry [Internet].
2002;59(11):1039. Available from:
http://archpsyc.jamanetwork.com/article.aspx?doi=10.1001/archpsyc.59.11.1039

Degenhardt L, Hall W, Lynskey M. Exploring the association between cannabis use and
depression. Vol. 98, Addiction. 2003. p. 1493-504.

Reid JL, Hammond D, Rynard VL, Madill CL BR. Tobacco Use in Canada: Patterns and Trends, 2017
Edition. Waterloo, ON; 2017.

Leos-Toro C, Reid JL, Madill CL, Rynard VL, Manske SR HD. Cannabis in Canada - Tobacco Use in
Canada: Patterns and Trends, 2017 Edition, Special Supplement. Waterloo, ON; 2017.

Johnston LD, O’Malley PM, Miech R a, Bachman JG, Schulenberg JE. Monitoring the Future results
on drug use: 1975-2013: Overview, Key Findings on Adolescent Drug Use, 2013. Ann Arbor Inst
Soc Res Univ Michigan. 2014;

Brunelle N, Plourde C, Landry M et al. Patterns of psychoactive substance use among youths in
Nunavik. Indittera. 2010;2:1-12.

Mcgee R, Williams S, Poulton R, Moffitt T. A longitudinal study of cannabis use and mental health
from adolescence to early adulthood. Addiction. 2000;95(4):491-503.

Goodman A. Substance use and common child mental health problems: Examining longitudinal
associations in a British sample. Addiction. 2010;105(8):1484-96.

Bagot KS, Milin R, Kaminer Y. Adolescent Initiation of Cannabis Use and Early-Onset Psychosis.
Vol. 36, Substance Abuse. 2015. p. 524-33.

Arria AM, Caldeira KM, Bugbee BA, Vincent KB, O’Grady KE. Marijuana use trajectories during
college predict health outcomes nine years post-matriculation. Drug Alcohol Depend.
2016;159:158-65.

Grant CN, Bélanger RE. Cannabis and Canada’s children and youth. Paediatr Child Health
[Internet]. 2017;22(2):98-102. Available from: https://academic.oup.com/pch/article-
lookup/doi/10.1093/pch/pxx017

42



35.

36.

37.

38.

39.

40.

41.

42.
43.

44,

45.

46.
47.

Dorard G, Berthoz S, Phan O, Corcos M, Bungener C. Affect dysregulation in cannabis abusers: A
study in adolescents and young adults. Eur Child Adolesc Psychiatry. 2008;17(5):274-82.
Suerken CK, Reboussin BA, Sutfin EL, Wagoner KG, Spangler J, Wolfson M. Prevalence of
marijuana use at college entry and risk factors for initiation during freshman year. Addict Behav.
2014;39(1):302-7.

Jessor R. Predicting time of onset of marijuana use: A developmental study of high school youth.
J Consult Clin Psychol [Internet]. 1976;44(1):125-34. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/1245619

Agrawal A, Neale MC, Prescott C a, Kendler KS. A twin study of early cannabis use and
subsequent use and abuse/dependence of other illicit drugs. Psychol Med. 2004;34(7):1227-37.
Panlilio L V, Zanettini C, Barnes C, Solinas M, Goldberg SR. Prior Exposure to THC Increases the
Addictive Effects of Nicotine in Rats. Neuropsychopharmacology [Internet]. 2013;38(7):1198—-
208. Available from: http://www.nature.com/doifinder/10.1038/npp.2013.16

Zuckerman M. Sensation Seeking: Behavioral Expressions and Biosocial Bases. In: International
Encyclopedia of the Social & Behavioral Sciences [Internet]. 2015. p. 607-14. Available from:
http://linkinghub.elsevier.com/retrieve/pii/B9780080970868250368

Volkow ND, Baler RD, Compton WM, Weiss SRB. Adverse Health Effects of Marijuana Use. N Engl
J Med [Internet]. 2014;370(23):2219-27. Available from:
http://www.nejm.org/doi/10.1056/NEJMral1402309

Fergusson DM, Boden JM. Cannabis use and later life outcomes. Addiction. 2008;103(6):969-76.
Hasin DS, Saha TD, Kerridge BT, Goldstein RB, Chou SP, Zhang H, et al. Prevalence of Marijuana
Use Disorders in the United States Between 2001-2002 and 2012-2013. JAMA Psychiatry
[Internet]. 2015;72(12):1235. Available from:
http://archpsyc.jamanetwork.com/article.aspx?doi=10.1001/jamapsychiatry.2015.1858
Winters KC, Lee CYS. Likelihood of developing an alcohol and cannabis use disorder during youth:
Association with recent use and age. Drug Alcohol Depend. 2008;92(1-3):239-47.

Strang J, Witton J, Hall W, Strang J. Improving the Quality of the Cannabis Debate: Defining the
Different Domains. Br Med JournalVf [Internet]. 2000;320320(7227):108-10. Available from:
http://www.jstor.org/stable/25186802%5Cnhttp://www.jstor.org/stable/25186802?seq=1&cid=
pdf-referencettreferences_tab_contents%5Cnhttp://about.jstor.org/terms

Tashkin DP. Effects of marijuana smoking on the lung. Ann Am Thorac Soc. 2013;10(3):239-47.

Owen KP, Sutter ME, Albertson TE. Marijuana: Respiratory tract effects. Vol. 46, Clinical Reviews

43



48.

49.

50.

51.

52.

53.

54,

55.

56.

57.

58.

59.

in Allergy and Immunology. 2014. p. 65-81.

Dunlop SM, Romer D. Adolescent and Young Adult Crash Risk: Sensation Seeking, Substance Use
Propensity and Substance Use Behaviors. J Adolesc Heal. 2010;46(1):90-2.

Van Os J, Bak M, Hanssen M, Bijl R V., De Graaf R, Verdoux H. Cannabis use and psychosis: A
longitudinal population-based study. Am J Epidemiol. 2002;156(4):319-27.

Large M, Sharma S, Compton MT, Slade T, Nielssen O. Cannabis use and earlier onset of
psychosis: a systematic meta-analysis. Arch Gen Psychiatry [Internet]. 2011;68(6):555-61.
Available from: http://www.ncbi.nlm.nih.gov/pubmed/21300939

Moore TH, Zammit S, Lingford-Hughes A, Barnes TR, Jones PB, Burke M, et al. Cannabis use and
risk of psychotic or affective mental health outcomes: a systematic review. Lancet [Internet].
2007;370(9584):319-28. Available from: w:%5CRED%5CResearch and Evaluation
Resources%5CReference Manager%5CPublications%5CMoore et al_Cannabis use and risk of
psychotic or affective mental health_Lancet_2007.pdf

Di Forti M, Sallis H, Allegri F, Trotta A, Ferraro L, Stilo SA, et al. Daily use, especially of high-
potency cannabis, drives the earlier onset of psychosis in cannabis users. Schizophr Bull.
2014;40(6):1509-17.

George, T., & Vaccarino F. Substance abuse in Canada: The Effects of Cannabis Use during
Adolescence. Ottawa; 2015.

Rey JM, Sawyer MG, Raphael B, Patton GC, Lynskey M. Mental health of teenagers who use
cannabis. Results of an Australian survey. Br J Psychiatry. 2002;180:216-21.

Aspis |, Feingold D, Weiser M, Rehm J, Shoval G, Lev-Ran S. Cannabis use and mental health-
related quality of life among individuals with depressive disorders. Psychiatry Res.
2015;230(2):341-9.

Patte KA, Qian W, Leatherdale ST. Marijuana and Alcohol Use as Predictors of Academic
Achievement: A Longitudinal Analysis Among Youth in the COMPASS Study. J Sch Health.
2017;87(5):310-8.

Lynskey M, Hall W. The effects of adolescent cannabis use on educational attainment: A review.
Vol. 95, Addiction. 2000. p. 1621-30.

Bray JW, Zarkin GA, Ringwalt C, Junfeng Q. The relationship between marijuana initiation and
dropping out of high school. Health Econ. 2000;9(1):9-18.

Government of Canada. Controlled Drugs and Substances Act (S.C. 1996, c. 19) [Internet]. 2017
[cited 2017 Oct 1]. Available from: http://laws.justice.gc.ca/eng/acts/C-38.8/page-13.html#h-29

44



60.

61.

62.

63.

64.

65.

66.

67.

68.

Government of Canada. Medical Use of Cannabis [Internet]. 2016 [cited 2017 Oct 1]. Available
from: https://www.canada.ca/en/health-canada/services/drugs-health-products/medical-use-
marijuana/medical-use-marijuana.html

Government of Canada. Legalizing and strictly regulating cannabis: the facts [Internet]. 2017
[cited 2017 Oct 1]. Available from:
https://www.canada.ca/en/services/health/campaigns/legalizing-strictly-regulating-cannabis-
facts.html

Government of Ontario. Ontario’s Plan to Regulate Legalized Cannabis [Internet]. 2017 [cited
2017 Oct 5]. Available from: https://news.ontario.ca/mag/en/2017/09/ontarios-plan-to-regulate-
legalized-cannabis.html

Currie C, Zanotti C, Morgan A, Currie D, Looze M, Roberts C, et al. Social determinants of health
and well-being among young people. Health Behaviour in School-aged Children (HBSC) study:
international report from the 2009/2010 survey. Vol. 6, Health Policy for Children and
Adolescents. 2012.

Boak A, Hamilton H, Adlaf EM, Mann RE. Drug Use Among Ontario Students. CAMH [Internet].
2015;(41):1-308. Available from: http://www.britannica.com/EBchecked/topic/172024/drug-use
Mayhew K, Flay BR, Mott JA. Stages in the development of adolescent smoking. Drug Alcohol
Depend [Internet]. 2000;59(Suppl1):561-81. Available from:
http://shibboleth.ovid.com/secure/?T=JS&CSC=Y&NEWS=N&PAGE=fulltext& D=psyc3&AN=2000-
15689-004%5Cnhttp://sfx.kcl.ac.uk/kings?sid=0VID:psycdb&id=pmid:&id=doi:10.1016/S0376-
8716(99)00165-9&genre=article&atitle=Stages+in+the+development+of+adolescent+sm

Duncan SC, Duncan TE. A multivariate latent growth curve analysis of adolescent substance use.
Struct Equ Model A Multidiscip J [Internet]. 1996;3(4):323—-47. Available from:
http://www.tandfonline.com/doi/abs/10.1080/10705519609540050

Duncan TE, Duncan SC, Hops H. The role of parents and older siblings in predicting adolescent
substance use: Modeling development via structural equation latent growth methodology. J Fam
Psychol [Internet]. 1996;10(2):158-72. Available from:
http://psycnet.apa.orgjournals/fam/10/2/158

Duncan TE, Duncan SC, Alpert A, Hops H, Stoolmiller M, Muthen B. Latent Variable Modeling of
Longitudinal and Multilevel Substance Use Data. Multivariate Behav Res [Internet].
1997;32(3):275-318. Available from:
http://www.tandfonline.com.proxy2.library.illinois.edu/doi/abs/10.1207/s15327906mbr3203_3#

45



69.

70.

71.

72.

73.

74.

75.

76.

77.

.VR304v7F_P8

Robinson LA, Klesges RC, Zbikowski SM, Glaser R. Predictors of risk for different stages of
adolescent smoking in a biracial sample. J Consult Clin Psychol [Internet]. 1997;65(4):653-62.
Available from: 10.1037/0022-
006X.65.4.653%5Cnhttp://libproxy.wustl.edu/login?url=http://search.ebscohost.com/login.aspx?
direct=true&db=pdh&AN=ccp-65-4-653&site=ehost-live&scope=site

Gogtay N, Giedd JN, Lusk L, Hayashi KM, Greenstein D, Vaituzis a C, et al. Dynamic mapping of
human cortical development during childhood through early adulthood. Proc Natl Acad Sci U S A
[Internet]. 2004;101(21):8174-9. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/15148381

Giedd JN, Blumenthal J, Jeffries NO, Castellanos FX, Liu H, Zijdenbos A, et al. Brain development
during childhood and adolescence: a longitudinal MRI study. Nat Neurosci. 1999;2(10):861-3.
Lenroot RK, Giedd JN. Brain development in children and adolescents: Insights from anatomical
magnetic resonance imaging. Vol. 30, Neuroscience and Biobehavioral Reviews. 2006. p. 718-29.
Lisdahl KM, Wright NE, Medina-Kirchner C, Maple KE, Shollenbarger S. Considering Cannabis: The
Effects of Regular Cannabis Use on Neurocognition in Adolescents and Young Adults. Curr Addict
Reports [Internet]. 2014;1(2):144-56. Available from: http://link.springer.com/10.1007/s40429-
014-0019-6

Jager G, Block RI, Luijten M, Ramsey NF. Cannabis use and memory brain function in adolescent
boys: a cross-sectional multicenter functional magnetic resonance imaging study. J Am Acad Child
Adolesc Psychiatry [Internet]. 2010;49(6):561-72, 572-3. Available from:
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=2918244&tool=pmcentrez&rendert
ype=abstract

Gilman JM, Kuster JK, Lee S, Lee MJ, Kim BW, Makris N, et al. Cannabis Use Is Quantitatively
Associated with Nucleus Accumbens and Amygdala Abnormalities in Young Adult Recreational
Users. J Neurosci [Internet]. 2014;34(16):5529-38. Available from:
http://www.jneurosci.org/cgi/doi/10.1523/INEUROSCI.4745-13.2014

Morrison PD, Zois V, McKeown DA, Lee TD, Holt DW, Powell JF, et al. The acute effects of
synthetic intravenous Delta9-tetrahydrocannabinol on psychosis, mood and cognitive
functioning. Psychol Med [Internet]. 2009;39(10):1607-16. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/19335936

Pearson C, Janz T, Ali J. Mental and substance use disorders in Canada. Stat Canada. 2013;(82):1—

46



78.

79.

80.

81.

82.

83.

84.
85.

86.

87.

88.

89.

8.

Government of Canada. The Human Face of Mental Health and Mental lliness in Canada 2006.
2006.

Boak, A., Hamilton, H.A., Adlaf, E. M., Henderson, J. L., & Mann RE. The mental health and well-
being of Ontario students, 1991-2015: Detailed OSDUHS findings. Toronto; 2016.

Olfson M, Druss BG, Marcus SC. Trends in Mental Health Care among Children and Adolescents.
N Engl J Med [Internet]. 2015;372(21):2029-38. Available from:
http://www.nejm.org/doi/10.1056/NEJMsa1413512

Hoffman DL, Dukes EM, Wittchen H-U. Human and economic burden of Generalized Anxiety
Disorder. Depress Anxiety. 2008;25:72—-90.

Patten SB, Beck CA, Kassam A, Williams JVA, Barbui C, Metz LM. Long-term medical conditions
and major depression: Strength of association for specific conditions in the general population.
Vol. 50, Canadian Journal of Psychiatry. 2005. p. 195-202.

Mental health for Canadians: striking a balance. Minister of National Health and Welfare. Can J
Public Heal. 1988;79(5):327-72.

Gilmour H. Positive mental health and mental iliness. Heal Reports. 2014;25(9):3-9.

World Health Organization. Depression [Internet]. 2017 [cited 2017 Oct 1]. Available from:
http://www.who.int/mediacentre/factsheets/fs369/en/

Patten SB, Jian LW, Williams JVA, Currie S, Beck CA, Maxwell CJ, et al. Descriptive epidemiology of
major depression in Canada. Can J Psychiatry. 2006;51(2):84—-90.

Galambos N, Leadbeater B, Barker E. Gender differences in and risk factors for depression in
adolescence: A 4-year longitudinal study. Int J Behav Dev. 2004;28(1):16-25.

Goodman SH, Tully E. Children of depressed mothers: Implications for the etiology, treatment,
and prevention of depression in children and adolescents. In: Handbook of depression in children
and adolescents BT - Handbook of depression in children and adolescents [Internet]. 2008. p.
415-40. Available from: https://www.lib.uwo.ca/cgi-
bin/ezpauthn.cgi?url=http://search.proquest.com/docview/622091486?accountid=15115%5Cnht
tp://sfx.scholarsportal.info/western?url_ver=739.88-
2004&rft_val_fmt=info:ofi/fmt:kev:mtx:book&genre=bookitem&sid=ProQ:PsycINFO&atitle=Child
r

Cairney J. Gender differences in the prevalence of depression among Canadian adolescents. Can J

Public Heal [Internet]. 1998;89(3):181-2. Available from:

47



90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

http://www.ncbi.nlm.nih.gov/pubmed/9654803

Statistics Canada. Health state descriptions for Canadians: Mental Ilinesses: Anxiety Disorders
[Internet]. 2015 [cited 2017 Oct 1]. Available from: http://www.statcan.gc.ca/pub/82-619-
m/2012004/sections/sectionb-eng.htm#a4

Kessler RC, Chiu WT, Demler O, Walters EE. Prevalence, Severity, and Comorbidity of 12-Month
DSM-IV Disorders in the National Comorbidity Survey Replication. Arch Gen Psychiatry [Internet].
2005;62(6):617. Available from:
http://archpsyc.jamanetwork.com/article.aspx?doi=10.1001/archpsyc.62.6.617

American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders, Fourth
Edition [Internet]. Vol. Washington, Text. 1994. 886 p. Available from:
http://scholar.google.com/scholar?hl=en&btnG=Search&q=intitle:Diagnostic+and+statistical+ma
nual+of+mental+disorders#3

Belzer K, Schneier FR. Comorbidity of anxiety and depressive disorders: Issues in
conceptualization, assessment, and treatment. J Psychiatr Pract. 2004;10(5):296—306.

Nguyen CT, Fournier L, Bergeron L, Roberge P, Barrette G. Correlates of depressive and anxiety
disorders among young Canadians. Can J Psychiatry. 2005;50(10):620-8.

Keyes C. Social Well-Being. Vol. 61, Social Psychology Quarterly. 1998. p. 121-40.

Diener E. Subjective well-being. Vol. 95, Psychological Bulletin. 1984. p. 542-75.

Keyes CLM. Mental lliness and/or Mental Health? Investigating Axioms of the Complete State
Model of Health. J Consult Clin Psychol [Internet]. 2005;73(3):539-48. Available from:
http://doi.apa.org/getdoi.cfm?doi=10.1037/0022-006X.73.3.539

Keyes CLM, Dhingra SS, Simoes EJ. Change in level of positive mental health as a predictor of
future risk of mental Iliness. Am J Public Health. 2010;100(12):2366-71.

Keyes CLM. Mental health in adolescence: Is America’s youth flourishing? Am J Orthopsychiatry
[Internet]. 2006;76(3):395—402. Available from:
http://doi.apa.org/getdoi.cfm?doi=10.1037/0002-9432.76.3.395

Keyes PhD CLM, Simoes MD, MPH EJ. To Flourish or Not: Positive Mental Health and All-Cause
Mortality. Am J Public Health [Internet]. 2012;102(11):2164-72. Available from:
http://search.proquest.com/docview/1220637901?accountid=14732%5Cnhttp://bd9jx6as9l.sear
ch.serialssolutions.com/?ctx_ver=739.88-2004&ctx_enc=info:ofi/enc:UTF-
8&rfr_id=info:sid/ProQ%3Aabiglobal&rft_val_fmt=info:ofi/fmt:kev:mtx:journal&rft.genre=article
&rft.

48



101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

Keyes CLM. The Mental Health Continuum: From Languishing to Flourishing in Life. J Health Soc
Behav [Internet]. 2002;43(2):207. Available from:
http://www.jstor.org/stable/3090197?origin=crossref

Keyes CLM. Complete mental health: An agenda for the 21st century. Flourishing Posit Psychol
life well-lived [Internet]. 2003;293—-312. Available from: http://dx.doi.org/10.1037/10594-013
Keyes CLM. The nexus of cardiovascular disease and depression revisited: the complete mental
health perspective and the moderating role of age and gender. Aging Ment Health.
2004;8(3):266-74.

Keyes CLM. Chronic physical conditions and aging: Is mental health a potential protective factor?
Ageing Int [Internet]. 2005;30(1):88—104. Available from:
http://link.springer.com/10.1007/BF02681008

Rush B, Urbanoski K, Bassani D, Castel S, Wild TC, Strike C, et al. Prevalence of co-occurring
substance use and other mental disorders in the Canadian population. Can J Psychiatry.
2008;53(12):800-9.

Buckley PF, Miller BJ, Lehrer DS, Castle DJ. Psychiatric comorbidities and schizophrenia. Schizophr
Bull. 2009;35(2):383-402.

Koethe D, Llenos IC, Dulay JR, Hoyer C, Torrey EF, Leweke FM, et al. Expression of CB1
cannabinoid receptor in the anterior cingulate cortex in schizophrenia, bipolar disorder, and
major depression. J Neural Transm. 2007;114(8):1055-63.

Moreira FA, Crippa JAS. The psychiatric side-effects of rimonabant. Rev Bras Psiquiatr.
2009;31(2):145-53.

Witkin JM, Tzavara ET, Nomikos GG. A role for cannabinoid CB1 receptors in mood and anxiety
disorders. Behav Pharmacol [Internet]. 2005;16(5—6):315-31. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/16148437

Green BE, Ritter C. Marijuana use and depression. J Health Soc Behav. 2000;41(1):40-9.

Rowe MG, Fleming MF, Barry KL, Manwell LB, Kropp S. Correlates of depression in primary care. J
Fam Pract. 1995;41(6):551-8.

Lev-Ran S, Roerecke M, Le Foll B, George TP, McKenzie K, Rehm J. The association between
cannabis use and depression: a systematic review and meta-analysis of longitudinal studies.
Psychol Med [Internet]. 2014;44(4):797-810. Available from:
http://www.journals.cambridge.org/abstract_S0033291713001438

Belsky J, Pluess M. Beyond diathesis stress: Differential susceptibility to environmental

49



114.

115.

116.

117.

118.

119.

120.

121.

122.

123.

124.

influences. Psychol Bull [Internet]. 2009;135(6):885—908. Available from:
http://doi.apa.org/getdoi.cfm?doi=10.1037/a0017376

Leatherdale, S. T., & Rynard V. A cross-sectional examination of modifiable risk factors for chronic
disease among a nationally representative sample of youth: are Canadian students graduating
high school with a failing grade for health? BMC Public Health. 2013;13(569).

Wu L-T, Swartz MS, Brady KT, Hoyle RH. Perceived cannabis use norms and cannabis use among
adolescents in the United States. J Psychiatr Res [Internet]. 2015;64:79-87. Available from:
http://linkinghub.elsevier.com/retrieve/pii/50022395615000667

Elton-Marshall T, Leatherdale ST, Burkhalter R. Tobacco, alcohol and illicit drug use among
Aboriginal youth living off-reserve: results from the Youth Smoking Survey. CMAIJ [Internet].
2011;183(8):E480-6. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/21555383%5Cnhttp://www.pubmedcentral.nih.gov/articl
erender.fcgi?artid=PMC3091934

Zhang B, Cartmill C, Ferrence R. The role of spending money and drinking alcohol in adolescent
smoking. Addiction. 2008;103(2):310-9.

Herciu AC, Cole A, Laxer RE, Leatherdale ST. A Cross-sectional Study Examining Factors Associated
with Youth Binge Drinking in the COMPASS Study: Year 1 Data. J Alcohol Drug Depend [Internet].
2014;2(4):2-4. Available from: http://www.esciencecentral.org/journals/a-crosssectional-study-
examining-factors-associated-with-youth-binge-drinking-in-the-compass-study-year-data-2329-
6488.1000172.php?aid=29962

Patton GC, Hibbert M, Rosier MJ, Carlin JB, Caust J, Bowes G. Patterns of common drug use in
teenagers. Aust J Public Health. 1995;19(4):393-9.

Bailey SL. Adolescents’ multisubstance use patterns: The role of heavy alcohol and cigarette use.
Am J Public Health. 1992;82(9):1220-4.

Everett SA, Giovino GA, Warren CW, Crossett L, Kann L. Other substance use among high school
students who use tobacco. J Adolesc Heal. 1998;23(98):289—96.

Mills CJ, Noyes HL. Patterns and Correlates of Initial and Subsequent Drug Use Among
Adolescents. J Consult Clin Psychol. 1984;52(2):231-43.

Lai S, Lai H, Page JB, McCoy CB. The Association Between Cigarette Smoking and Drug Abuse in
the United States. J Addict Dis [Internet]. 2000;19(4):11-24. Available from:
http://search.proquest.com/docview/619542478?accountid=15115

Yamaguchi K, Kandel DB. Patterns of drug use from adolescence to young adulthood: Il

50



125.

126.

127.

128.

129.

130.

131.

132.

133.

134.

135.

136.

Predictors of progression. Am J Public Health. 1984;74(7):673-81.

Kalant H. A critique of cannabis legalization proposals in Canada. Vol. 34, International Journal of
Drug Policy. 2016. p. 5-10.

Miech RA, Johnston L, O’Malley PM, Bachman JG, Schulenberg J, Patrick ME. Trends in use of
marijuana and attitudes toward marijuana among youth before and after decriminalization: The
case of California 2007-2013. Int J Drug Policy. 2015;26(4):336—44.

Harpin SB, Brooks-Russell A, Ma M, James KA, Levinson AH. Adolescent Marijuana Use and
Perceived Ease of Access Before and After Recreational Marijuana Implementation in Colorado.
Substance Use and Misuse. 2017;1-6.

Schuermeyer J, Salomonsen-Sautel S, Price RK, Balan S, Thurstone C, Min SJ, et al. Temporal
trends in marijuana attitudes, availability and use in Colorado compared to non-medical
marijuana states: 2003-11. Drug Alcohol Depend. 2014;140:145-55.

Lev-Ran S, Le Foll B, McKenzie K, George TP, Rehm J. Cannabis use and cannabis use disorders
among individuals with mental illness. Compr Psychiatry. 2013;54(6):589-98.

Tavolacci M-P, Vasiliu A, Romo L, Kotbagi G, Kern L, Ladner J. Patterns of electronic cigarette use
in current and ever users among college students in France: a cross—sectional study. BMJ Open
[Internet]. 2016;6(5):e011344. Available from:
http://bmjopen.bmj.com/lookup/doi/10.1136/bmjopen-2016-011344

Clayton HB, Lowry R, Ashley C, Wolkin A, Grant AM. Health Risk Behaviors With Synthetic
Cannabinoids Versus Marijuana. Pediatrics [Internet]. 2017;139(4):e20162675. Available from:
http://pediatrics.aappublications.org/lookup/doi/10.1542/peds.2016-2675

Catalano RF, Hawkins DJ, Berglund LM, Pollard JA, Arthur MW. Prevention science and positive
youth development: Competitive or cooperative frameworks? J Adolesc Heal. 2002;31(Suppl.
6):230-9.

Botvin GJ, Baker E, Dusenbury L, Botvin EM, Diaz T. Long-term follow-up results of a randomized
drug abuse prevention trial in a white middle-class population. JAMA J Am Med Assoc.
1995;273(14):1106-12.

William T. Grant Foundation New York, NY, US C on the S-BP of SC. Chapter: Drug and alcohol
prevention curricula. Communities that care Action drug Abus Prev. 1992;129-48.

Rutter M. PSYCHOSOCIAL RESILIENCE AND PROTECTIVE MECHANISMS. Am J Orthopsychiatry.
1987;57(3):316-31.

Elton-Marshall T, Leatherdale ST, Manske SR, Wong K, Ahmed R, Burkhalter R. Research methods

51



137.

138.

139.

140.

141.

142.

143.

144,

145.

146.

147.

of the youth smoking survey (YSS). Chronic Dis Inj Can. 2011;32(1):47-54.

Canadian Society for Exercise Physiology. Canadian Sedentary Behaviour Guidelines for Youth —
12 to 17 years. [Internet]. 2013 [cited 2017 Oct 1]. Available from:
http://www.csep.ca/CMFiles/Guidelines/CSEP-InfoSheets-ENG-Teen FINAL.pdf

Government of Canada. Eating Well with Canada’s Food Guide. Heal Canada [Internet]. 2011;8-9.
Available from: http://www.hc-sc.gc.ca/fn-an/food-guide-aliment/index-eng.php

Leatherdale ST LR. Reliability and validity of the weight status and dietary intake measures in the
COMPASS questionnaire: are the self-reported measures of body mass index (BMI) and Canada’s
Food Guide servings robust? Int J Behav Nutr Phys Act. 2013;10(1):42.

Wong SL, Leatherdale ST, Manske SR. Reliability and validity of a school-based physical activity
questionnaire. Med Sci Sports Exerc. 2006;38(9):1593—-600.

Wong SL, Shields M, Leatherdale S, Malaison E, Hammond D. Assessment of validity of self-
reported smoking status. Heal Rep [Internet]. 2012;23(1):47-53. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/22590805

Patte KA, Henderson J, Faulkner G, Elton-Marshall, Sabiston C, Bredin C, Battista K LS.
Development of a mental health module for the COMPASS system: Improving youth mental
health trajectories. [Internet]. Waterloo; 2017. Available from: www.compass.uwaterloo.ca
Andresen EM, Malmgren J a, Carter WB, Patrick DL. Screening for depression in well older adults:
evaluation of a short form of the CES-D (Center for Epidemiologic Studies Depression Scale). Am J
Prev Med [Internet]. 1994;10(2):77-84. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/8037935

Zhang W, O’Brien N, Forrest JI, Salters KA, Patterson TL, Montaner JSG, et al. Validating a
shortened depression scale (10 item CES-D) among HIV-Positive people in British Columbia,
Canada. PLoS One. 2012;7(7).

Bradley KL, Bagnell AL, Brannen CL. Factorial Validity of the Center for Epidemiological Studies
Depression 10 in Adolescents. Issues Ment Health Nurs [Internet]. 2010;31(6):408—12. Available
from: http://www.tandfonline.com/doi/full/10.3109/01612840903484105

Irwin M, Artin KH, Oxman MN. Screening for Depression in the Older Adult. Arch Intern Med
[Internet]. 1999;159(15):1701. Available from:
http://archinte.jamanetwork.com/article.aspx?doi=10.1001/archinte.159.15.1701

Spitzer RL, Kroenke K, Williams JBW, Lowe B. A brief measure for assessing generalized anxiety

disorder: the GAD-7. Arch Intern Med [Internet]. 2006;166(10):1092-7. Available from:

52



http://archinte.jamanetwork.com/article.aspx?doi=10.1001/archinte.166.10.1092

148. Diener E, Wirtz D, Tov W, Kim-Prieto C, Choi D won, Qishi S, et al. New well-being measures:
Short scales to assess flourishing and positive and negative feelings. Soc Indic Res.
2010;97(2):143-56.

149. Silva AJ, Caetano A. Validation of the Flourishing Scale and Scale of Positive and Negative
Experience in Portugal. Soc Indic Res. 2013;110(2):469-78.

150. Fairchild AJ, MacKinnon DP. A general model for testing mediation and moderation effects. Prev
Sci. 2009;10(2):87-99.

151. Fawecett T. An introduction to ROC analysis. Pattern Recognit Lett. 2006;27(8):861-74.

152. Agrawal A, Lynskey MT. Does gender contribute to heterogeneity in criteria for cannabis abuse
and dependence? Results from the national epidemiological survey on alcohol and related
conditions. Drug Alcohol Depend. 2007;88(2-3):300-7.

153. Coffey C, Carlin JB, Lynskey M, Li N, Patton GC. Adolescent precursors of cannabis dependence:
Findings from the Victorian adolescent health cohort study. Br J Psychiatry. 2003;182(APR.):330—-
6.

154. Compton WM, Grant BF, Colliver JD, Glantz MD, Stinson FS. Prevalence of marijuana use
disorders in the United States: 1991-1992 and 2001-2002. JAMA. 2004;291(17):2114-21.

155. Crowley TJ, Macdonald MJ, Whitmore EA, Mikulich SK. Cannabis dependence, withdrawal, and
reinforcing effects among adolescents with conduct symptoms and substance use disorders.
Drug Alcohol Depend [Internet]. 1998;50(1):27-37. Available from: http://ac.els-
cdn.com/S0376871698000039/1-s2.0-S0376871698000039-main.pdf?_tid=8ffe03fa-1f24-11e3-
a283-00000aacb35d&acdnat=1379372944_7f87ce599f3913dd33dab110e664265e

156. Wagner FA, Anthony JC. Male-female differences in the risk of progression from first use to
dependence upon cannabis, cocaine, and alcohol. Drug Alcohol Depend. 2007;86(2-3):191-8.

157. Lubman DI, Allen NB, Rogers N, Cementon E, Bonomo Y. The impact of co-occurring mood and
anxiety disorders among substance-abusing youth. J Affect Disord. 2007;103(1-3):105-12.

158. Kandel DB, Johnson JG, Bird HR, Weissman MM, Goodman SH, Lahey BB, et al. Psychiatric
comorbidity among adolescents with substance use disorders: findings from the MECA Study. J
Am Acad Child Adolesc Psychiatry [Internet]. 1999;38(6):693—9. Available from:
http://www.sciencedirect.com/science/article/pii/S0890856709631798

159. Kingston REF, Marel C, Mills KL. A systematic review of the prevalence of comorbid mental health

disorders in people presenting for substance use treatment in Australia. Drug Alcohol Rev

53



160.

161.

162.

163.

164.

165.

166.

167.

168.

169.

170.

171.

[Internet]. 2016; Available from: http://www.ncbi.nlm.nih.gov/pubmed/27786426

Rey JM, Martin A, Krabman P. Is the party over? Cannabis and juvenile psychiatric disorder: The
past 10 years. Vol. 43, Journal of the American Academy of Child and Adolescent Psychiatry.
2004. p. 1194-205.

Griffin KW, Botvin GJ. Evidence-Based Interventions for Preventing Substance Use Disorders in
Adolescents. Vol. 19, Child and Adolescent Psychiatric Clinics of North America. 2010. p. 505-26.
Knudsen El. Sensitive Periods in the Development of the Brain and Behavior. J Cogn Neurosci
[Internet]. 2004;16(8):1412-25. Available from:
http://www.mitpressjournals.org/doi/10.1162/0898929042304796

World Health Organization. Social Determinants of Health and Well-being Among Young People.
Health Behaviour in School-Aged Children (HBSC) Study: International Report From the
2009/2010 Survey . Copenhagen WHO Reg Off Eur. 2012;

Grant BF, Dawson DA. Age at onset of alcohol use and its association with DSM-IV alcohol abuse
and dependence: results from the National Longitudinal Alcohol Epidemiologic Survey. J Subst
Abuse [Internet]. 1997;9:103-10. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/9494942

Chambers RA, Taylor JR, Potenza MN. Developmental neurocircuitry of motivation in
adolescence: A critical period of addiction vulnerability. Vol. 160, American Journal of Psychiatry.
2003. p. 1041-52.

Wagner FA, Anthony JC. From first drug use to drug dependence: Developmental periods of risk
for dependence upon marijuana, cocaine, and alcohol. Neuropsychopharmacology.
2002;26(4):479-88.

Newcomb MD, Locke T. Health, social, and psychological consequences of drug use and abuse. In:
Epidemiology of Drug Abuse. 2005. p. 45-59.

Jordan CJ, Andersen SL. Sensitive periods of substance abuse: Early risk for the transition to
dependence. Vol. 25, Developmental Cognitive Neuroscience. 2017. p. 29-44.

Myers MG, Kelly JF. Cigarette smoking among adolescents with alcohol and other drug use
problems. Alcohol Res Heal. 2006;29(3):221-7.

Leatherdale ST, Hommond D, Ahmed R. Alcohol, marijuana, and tobacco use patterns among
youth in Canada. Cancer Causes Control. 2008;19(4):361-9.

Boyle MH, Offord DR. Smoking, drinking and use of illicit drugs among adolescents in Ontario:

Prevalence, patterns of use and sociodemographic correlates. Can Med Assoc J.

54



172.

173.

174.

175.

176.

177.

178.

179.

180.

181.

182.

183.

1986;135(10):1113-21.

Brener ND, Collins JL. Co-occurrence of health-risk behaviors among adolescents in the United
States. J Adolesc Heal [Internet]. 1998;22(3):209-13. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/9502008

DuRant RH, Smith J a, Kreiter SR, Krowchuk DP. The relationship between early age of onset of
initial substance use and engaging in multiple health risk behaviors among young adolescents.
Arch Pediatr Adolesc Med. 1999;153(3):286-91.

Jessor R, Donovan J, Costa FM. Beyond Adolescence: Problem Behavior and Young Adult
Development. Cambridge Univ Press. 1991;

Belsky J, Bakermans-Kranenburg MJ, Van ljzendoorn MH. For better and for worse: Differential
susceptibility to environmental influences. Curr Dir Psychol Sci. 2007;16(6):300-4.

Ellis BJ, Essex MJ, Boyce WT. Biological sensitivity to context: Il. Empirical explorations of an
evolutionary-developmental theory. Dev Psychopathol. 2005;17(2):303-28.

Health C for A and M. Educating Students About Drug Use and Mental Health - Risk and
Protective Factors: Youth and Substance Abuse [Internet]. 2012 [cited 2018 Mar 26]. Available
from:
http://www.camh.ca/en/education/teachers_school_programs/secondary_education/Pages/cur
riculum_riskprotect.aspx

Canada MHC of. School-Based Mental Health in Canada: A Final Report [Internet]. 2013 [cited
2018 Mar 26]. Available from:
https://www.mentalhealthcommission.ca/sites/default/files/ChildYouth_School_Based_Mental_
Health_Canada_Final_Report_ENG_0.pdf

Lynskey MT, Heath AC, Bucholz KK, Slutske WS, Madden PAF, Nelson EC, et al. Escalation of drug
use in early-onset cannabis users vs co-twin controls. ] Am Med Assoc. 2003;289(4):427-33.
Guxens M, Nebot M, Ariza C. Age and sex differences in factors associated with the onset of
cannabis use: a cohort study. Drug Alcohol Depend. 2007;88(2—-3):234—43.

Lessem JM, Hopfer CJ, Haberstick BC, Timberlake D, Ehringer MA, Smolen A, et al. Relationship
between adolescent marijuana use and young adult illicit drug use. Behav Genet.
2006;36(4):498-506.

Mackesy-Amiti ME, Fendrich M, Goldstein PJ. Sequence of drug use among serious drug users:
Typical vs atypical progression. Drug Alcohol Depend. 1997;45(3):185-96.

Faggiano F, Vigna-Taglianti FD, Versino E, Zambon A, Borraccino A, Lemma P. School-based

55



184.

185.

186.

187.

188.

189.

190.

191.

192.

193.

prevention for illicit drugs use: A systematic review. Vol. 46, Preventive Medicine. 2008. p. 385—
96.

Foxcroft DR, Tsertsvadze A. Universal family-based prevention programs for alcohol misuse in
young people. In: Cochrane Database of Systematic Reviews [Internet]. 2011. Available from:
http://doi.wiley.com/10.1002/14651858.CD009308

Thomas RE, McLellan J, Perera R. School based programmes for preventing smoking. Evid Based
Child Heal [Internet]. 2013;8(5):1616—2040. Available from:
http://onlinelibrary.wiley.com/doi/10.1002/ebch.1937/full

Hamilton G. Harm minimization in school drug education: A commentary on McBridge et al.
(2004). Addiction [Internet]. 2004;99(3):293-4. Available from:
http://offcampus.lib.washington.edu/login?url=http://search.ebscohost.com/login.aspx?direct=t
rue&db=psyh&AN=2004-11270-005&site=ehost-live%5Cnhttp://greg.hamilton@chmeds.ac.nz
Butters JE. The impact of peers and social disapproval on high-risk cannabis use: Gender
differences and implications for drug education. Drugs Educ Prev Policy. 2004;11(5):381-90.
Hodder RK, Freund M, Wolfenden L, Bowman J. Systematic review of universal school-based
resilience interventions targeting adolescent tobacco, alcohol or illicit drug use: review protocol.
BMJ Open [Internet]. 2014;4(5):e004718--e004718. Available from:
http://bmjopen.bmj.com/cgi/doi/10.1136/bmjopen-2013-004718

Moshki M, Hassanzade T, Taymoori P. Effect of life skills training on drug abuse preventive
behaviors among university students. Int J Prev Med. 2014;5(5):577-83.

Lee SM. School health guidelines to promote healthy eating and physical activity. Morb Mortal
WKkly Rep [Internet]. 2011;60(RR-5):1-78. Available from:
http://www.scopus.com/inward/record.url?eid=2-s2.0-
80053073785&partnerID=40&md5=a17538750bd52f18f9d9081a2275832f

Cheung K, Taillieu T, Turner S, Fortier J, Sareen J, MacMillan HL, et al. Relationship and
community factors related to better mental health following child maltreatment among
adolescents. Child Abus Negl. 2017;70:377-87.

Spoth, R., Redmond, C., Shin, C., et al. Substance-Use Outcomes at 18 Months Past Baseline The
PROSPER Community—University Partnership Trial. Am J Prev Med. 2007; 32(5):395-402.

Mahu IT, Doucet C, O’Leary-Barrett M, Conrod PJ. Can cannabis use be prevented by targeting
personality risk in schools? Twenty-four-month outcome of the adventure trial on cannabis use:

A cluster-randomized controlled trial. Addiction. 2015;110(10):1625-33.

56



194.

195.

196.

197.

Althubaiti A. Information bias in health research: Definition, pitfalls, and adjustment methods.
Vol. 9, Journal of Multidisciplinary Healthcare. 2016. p. 211-7.

Latkin CA, Edwards C, Davey-Rothwell MA, Tobin KE. The relationship between social desirability
bias and self-reports of health, substance use, and social network factors among urban substance
users in Baltimore, Maryland. Addict Behav. 2017;73:133-6.

Bowling A. Mode of questionnaire administration can have serious effects on data quality. J
Public Health (Bangkok). 2005;27(3):281-91.

Jager KJ, Zoccali C, MaclLeod A, Dekker FW. Confounding: What it is and how to deal with it. Vol.
73, Kidney International. 2008. p. 256-60.

57



APPENDIX A: COMPASS Student Questionnaire

About You

1. What grade are you in?

O Grade 9
) Grade 10
O Grade 11
O Grade 12

2. How old are you today?

) 13 years or younger
2 14 years

) 15 years

2} 16 years

2} 17 years

2 18 years or older

3. Are you female or male?

) Female
) Male

4. How would you describe yourself? (Mark all that apply)
0 White

> Black

O Asian

0 Aboriginal (First Nations, Métis, Inuit)

O Latin American/Hispanic

O Other

5. About how much money do you usually get each week to spend on yourself or to save?
(Remember to include all money from allowances and jobs ke baby-sitting, delivering papers, etc.)

O Zero

O $1to0 %5

O $6to $10

O $11 1o $20

O $21 to $40

O $41 to $100

2 More than $100

O 1 do not know how much money | get each week

6. How do you usually travel to and from school? {If you use two or more modes of fravel,
choose the one that you spend most time doing)
To school From school
() By car (as a passenger) ) By car (as a passenger)
By car (as a driver) ) By car (as a driver)
By school bus ) By school bus
By public bus, subway, or streetcar ) By public bus, subway, or streefcar
By walking ) By walking
By bicycling ' By bicycling
> Other ) Other

D0

I
%,

elole]

~
P

7. Did you attend this school last year?

0 Yes, | attended the same school last year
0 Mo, | was at another school last year

I's
LS
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8. How tall are you without your shoes on? (Please write your height in feet and inches OR in
centimetres, and then fill in the appropriate numbers for your height.)

O I do not know how tall | am

"My height is feet,
OR

"My height is

inches"

centimetres”

9. How much do );Wou weigh without your shoes on? (Please write your weight in pounds OR GH in
en fill in the appropriate numbers for your weight.)

kilograms, and

1 do not know how much | weigh

"My weight is
OR

pounds”
"My weightis

kilograms"

10.

Exampie:
My helght IS5 ft 7 In
Height Height Height
Faet | Inchas [Centimetres Feet | Inches
@ | @@ @@ @ | e
ONNOIO] 0lolo) @ | @@
@ @ | OR @@ @ @
@ @ @@ @ @
® ® E@E [ ] @
@ ® @® @l @
@ @ 010, o e
@ @@ @
© @@ @

Weight Waight
Pounds Kilograms
GIoIG) PO
oYole) Yol
Elele) ele
@EE @@
@@ |OR | aa
5® OO
5® O
e® ®®
@ 0@

Example:
My welght IS 127 Ibs

eREE®

PEIDEEE

How much time per day do you usually spend doing the following activities?

For example: If you spend abnut 3 hours watching TV each day, you will need to fill in the 3 hour circle, and

the 0 minute circle as shown below:

a) Watching/streaming

TV shows or movies @ @ @
a) Watching/streaming - -
TV shows or movies ~ ® © 0
b) Playing video/computer ® @ ®
games ) -
¢} Doing homework @ & @
d) Talking on the phone @ @ @

&) Surfing the internet
f) Texting, messaging, emailing @

(note: 50 texts = 30 minutes) 2 @ e
g) Sleeping @ O @

Q0000000000 Co0oo00C00000

Hours
@ ®
Hours
@ ®
® @
® @
@ ®
@ @
® @®
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Minutes
® @ @ @
Minutes
e G 6 &
@ @ & @
Q@ @ 6 G
@ @ @ @
Q@ @ 6 &
@ @@ @ @
@ B @ B
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= Physical Actlvity

HARD physical activities include jogging, team sports, fast dancing, jump-rope, and any other
physical activities that increase your heart rate and make you breathe hard and sweat.

MODERATE physical activities include lower intensity activities such as walking, biking to
school, and recreational swimming.

11. Mark how many minutes of HARD physical activity you did on each of the last 7 days.
This includes physical activity during physical education class, lunch, after school,
evenings, and spare time.

Hours Minutes

o - - For example: If you did 45 minutes of hard physical
Tty o 5 5 o olle 5 5 || actviyonMonday, you wil needtoilin the 0 hour
Wadnasday @” 5 "@ r}j @j @ G @ @ circle and the 45 minute circle, as shown below:
Tusdy |@ @ @ @ GO0 @ @ @ .
Friday @0 @ o ol e e @ Hours Minutes
Saurday |1 @ @ @ @@ ® ® @ Mondy|@ @ @ @ ®| @ @ @ @
Sunday @ @ @ @ @@ & @ &

12. Mark how many minutes of MODERATE physical activity you did on each of the last 7 days.
This includes physical activity during physical education class, lunch, after school,
evenings, and spare time. Do not include time spent doing hard physical activities.

Hours Minutes

- For example: If you did 1 hour and 30 minutes of
Maonday @ 0 6@ 60 0| G @ @ ; iy i
Tesdy |© @ @ © @ ® @ @ | | Moderatepiysical actviy on Morday, you wil need
Wednesday|® 0 @ © ol @ @ @ in Pour circle and the 30 minute circle, as
Tusdy (© O @ © OO @ @ @ | Sownbew Minutes
iy |0 0 @ @ 0l @ @ & — =
Sarday |®@ @ @ @ @|(® @G @& & Mondzy @ @ @& @ @|@ @ @ &
sy @ @ @ @ Ol @ @ @

13. Were the last 7 days a typical week in terms of the amount of physical activity that you
usually do?

O Yes
' No, | was more active in the last 7 days

—

2 No, | was less active in the last 7 days

14. Your closest friends are the friends xau like to spend the most time with. How many of your
closest friends are physically active?

MNone

1 friend

2 friends

3 friends

4 friends

5 or more friends

(olelelelele)

15. Are you taking a physical education class at school this year?

> Yes, | am taking one this term
' Yes, | will be taking one or have taken one this school year, but not this term.
2 No, | am not taking a physical education class at school this year
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16.

17.

18.

19.

20.

21.

22,

23.

Do you participate in before-school, noon hour, or after-school physical activities
organized by your school? (e.g., intramurals, non-competitive clubs)

O Yes

O Neo

O Mone offered at my school

Do you participate in competitive school sports teams that compete against other
schools? (e.g., junior varsity or varsity sports)

'

O Yes
 No
() Mone offered at my school

Do you participate in league or team sports outside of school?

~y

O Yes
O No
3 There are nong available wherz | live

On how many days in the last 7 days did you do exercises to strengthen or tone your
muscles? (e.g., push-ups, sit-ups, or weight-training)

51

O odays O 4days
O 1 day ) 5 days
O 2days O 6days
O 3days O 7 days

How do you describe your weight?

Very underweight
Slightly underweight
About the right weight
Slightly overweight
Very overweight

QOO0

Which of the following are you trying to do about your weight?
O Lose weight

' Gain weight

O Stay the same weight

| am not trying to do anything about my weight

How much do your parents, step-parents, or guardians encourage you to be physically
active?

Strongly encourage

3 Encourage

O Do not encourage or discourage

() Discourage

() Strongly discourage

How much do your parents, step-parents, or guardians support you in being physically
active? (e.g., dniving you to fteam games, buying you sporting equipment)

O Wery supportive

O Supportive

O Unsupportive

) Wery unsupportive

000000000000000000000000 [serial]
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Healthy Eating

24. It you do not eat breakfast every day, why do you skip breakfast? (Mark all that apply)

| eat breakfast every day

| don't have time for breakfast
' The bus comes too early

1 sleep in

' I'm not hungry in the morning
O | feel sick when | eat breakfast
O I'm trying to lose weight

2 There is nothing to eat at home

2 Other
- 1 2 d 4 5
25. In a usual school week {‘l'u'!ondaiy to Fnda"vj, on None  gay  days  days days days
how many days do you do the following *?
a) Eat breakfast O O @ O o Q)

b) Eat breakfast provided to you as part of a school program o O O o o 8

c) Eat lunch at school - lunch packed and brought from home O O O O @ @)
d) Eat lunch at school - lunch purchased in the cateteria o o O o o )
e) Eat lunch purchased at a fast food place or restaurant O O > O @ O
f) Eat snacks purchased from a vending machine in your ~ “ . -~ - )

School R Ly L R L Wt
g) Eat snacks purchased from a vending machine, corner ~ ~ ) 0O

store, snack bar, or canteen off school property = = = = = :
h) Drink sugar-sweetened beverages (soda pop, Kool-Aid, ~ ~ ~ 0

Gatorade, etc.) Do not include diet'sugar-free drinks
i) Drink high-energy drinks (Red Bull, Monster, Rock Star, etc.) O O O C O @]

J) Drink coffee or tea with sugar (include cappuccine, O O O ~ O

frappuccino, iced-tea, iced-coffees, etc.) - - - = O

k) Drink coffee or tea without sugar O o C L, O O

26. On a usual weekend (Saturday and Sunday), on how many N 1 2

days do you do the fullowing‘.;, e cay  days

a) Eat breakfast O O O

b) Eat lunch O O 9]

c) Eat foods purchased at a fast food place or restaurant O O O

d) Eat snacks purchased from a vending machine, corner store, snack bar, ~ — O
or canteen - -

&) Drink sugar-sweetened beverages (soda pop, Kool-Aid, Gatorade, efc.) ~ ~y -
Do not include diet/sugar-free drinks = = .

f) Dirink high energy drinks (Red Bull, Monster, Rock Star, etc.) O o ]

g) Drink coffee or tea with sugar (include cappuccino, frappuccino, iced-tea, ~ ~ e
iced-coffees, etc.) = =

h) Drink coffee or tea without sugar O @] @]
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27.

28.

29.

30.

YESTERDAY, from the time you woke up until the time you went to bed, how many servings :
of meats and alternatives did you have? One 'Food Guide’ serving of meat and alternatives
includes cooked fish, chicken, beef, pork, or game meat, eggs, nuts or seeds, peanut butter or
nut butters, legumes (beans), and tofu.

O None Canada's Food Guide Serving Sizes of Meats and Alternatives

A =

O 1 serving *

O 2 servings

O 3servings ,

M 1 Y

L) 4 sevings Cooked fish, shenﬂsh, Cooked legumes Peanut or nut butters  Shelled nuts

( 5 ormore servmgs poultry, lean meat 175 mlL (% cup) 2 eggs 30 mL (2 Thsp) and seeds
75g (%2 02) /125 mL ﬂn cup) B0 mb [Va cup)

YESTERDAY, from the time you woke up until the time you went to bed, how many servings
of vegetables and fruits did you have? One 'Food Guide' serving of vegetables and fruit
includes pieces of fresh vegetable or fruit, salad or raw leafy greens, cooked leafy green
vegetables, dried or canned or frozen fruit, and 100% fruit or vegetable juice.

O None Canada's Food Guide Serving Sizes of Vegetables and Fruits

O 1 serving _

O 2 servings

O 3 serwings

O 4 servings

o 2 senie h, fr ed bi fy vegetables resh, f

O i Fresh, frozen or canned vegetables Lea F , frozen or 100% Juice

A g lsh 125 mL (%2 cup) = CW“W 125ml{¥ecup) @ canned fruits Q 125 mi (3 cup) =
2 i Raw: 250 mL (Lcup) igp 1 fruit or 125 mL (¥ cup)

o

8 servings
9 or more servings

O

YESTERDAY, from the time you woke up until the time you went to bed, how many servings
of milk and alternatives did you have? One Food Guide’ serving of milk or milk alternatives
includes milk, fortified soy beverage, reconstituted powdered milk, canned (evaporated) milk,
yogurt or kefir (another type of cultured milk product), and cheese.

O None Canada's Food Guide Serving Sizes of Milk and Alternatives

O 1 serving

O 2 servings

O 3servings

O 4 servings

9 2 servings . Milk or powdered Fortified soy Cheese

{J 6 or more servings milk (reconstituted) beverage 175 mL 175 mL S0g (1% oz.)
250 mL (1 cup) 250 mL {1 cup) (¥ cup) ﬁ (¥a cup) g

YESTERDAY, from the time you woke up until the time you went to bed, how many servings
of grain products did you have? One 'Food Guide' serving of grain products includes bread,
bagels, flatbread such as tortilla, pita, cooked rice or pasta, and cold cereal.

Canada's Food Guide Serving Sizes of Grain Products

O None
O 1 senving
O 2 serings
O 3 servings
O 4 servings E
O 5 servings é
9 6 servings Bread 8agel Cooked rice, Cereal Cooked pasta
N < .
() 7 sewings slic " Vv, bage! 45¢g) bulgur or quinoa Cold: 30g or couscous
>< .ng 1sikedSg)  bag 9 125 mL (¥ cup) a Hot: 175 mL {# cup) ? 125 mL (¥ cup) a
O 8 servings
2 :
et 9 Oor more servlngs Food photos souros: Canady's Food Gude. Hoalth Carada, 2011, Raproduced with e pormession of o Minskr of Healts, 2011
| | |
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Your Experience with Smoking

31.

32

33

34.

35.

36.

37.

38.

Have you ever tried cigarette smoking, even just a few puffs?
O Yes
O No

How old were you when you first tried smoking cigarettes, even just a few pufis?

| have never done this
| do not know

> Byears oryounger ) 14 years

r Byears ) 15 years

10 years ) 16 years

2 11 years ) 17 years

1 12 years ) 18 years or older
3 13 years

Do you think in the future you might try smoking cigarettes?

2 Definitely yes
> Probably yes
3 Probably not
> Definitely not

If one of your best friends were to offer you a cigarette, would you smoke it?
2 Definitely yes
' Probably yes
0 Probably not
 Definitely not

At any time during the next year do you think you will smoke a cigarette ?

O Definitely yes
& Probably yes
O Probably not
& Definitely not

Do you think it would be difficult or easy for you to get cigarettes if you wanted to smoke?
O Difficult
 Easy

"

| do not know

Have you ever smoked a whole cigarette?
O Yes

' No
Have you ever smoked 100 or more whole cigarettes in your life?

 Yes
O No

COO0000O0C000000CO0CO0CC0o00 [SE-I'i3.|]
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39. Have you ever smoked every day for at least 7 days in a row?
2 Yes
' No

40. On how many of the last 30 days did you smoke one or more cigarettes?

MNone

1 day

2 to 3 days

4 to 5 days

6 to 10 days

11 to 20 days

21 to 29 days

30 days (every day)

Q000

T lalel
et AR

41. Thinking back over the last 30 days, on the days that you smoked, how many cigarettes did
you usually smoke each day?

b None

O Afew puffs to one whole cigarette
O 2 to 3 cigarettes

4 to 5 cigarettes

) 6 to 10 cigarettes

11 to 20 cigarettes

21 to 29 cigarettes

30 or more cigarsttes

sleolelelele

42. Your closest friends are the friends you like to spend the most time with. How many of
your closest friends smoke cigarettes?

' None

1 friend

O 2 friends

3 friends

4 friends

5 or more friends

43. Have you ever tried to quit smoking cigarettes?

O I have never smoked
1 have only smoked a few times
O | have never tried to quit

(]

T T
W L

| have tried to quit once

| have tried to quit 2 or 3 times

| have tried to quit 4 or 5 times

| have tried to quit & or more times

44. In the last 30 days, did you use any of the following? (Mark all that apply)

) Pipe tobacco
> Cigarillos or little cigars (plain or flavoured)
) Cigars (not including cigarillos or little cigars, plain or flavoured)
Roll-your-own cigarettes (tobacco only)
Loose tobacco mixed with marijuana
E-cigareties (electronic cigarettes that look like cigarettes/cigars, but produce vapour instead of smoke)
Smokeless tobacco (chewing tobacco, pinch, snuff, or snus)
Nicotine patches, nicotine gum, nicotine lozenges, or nicotine inhalers
Hookah (water-pipe) to smoke tobacco
Hookah (water-pipe) to smoke herbal sheesha/shisha
Blunt wraps (a sheet or tube made of tobacco used to roll cigarette tobacco)
| have not used any of these things in the last 30 days
| | |

slelelels

elelele]

ole]
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=Alcohol and Marljuana Use e e e s

A DRINK means: 1 regular sized bottle, can, or draft of beer; 1 glass of wine; 1 bottle of cooler; 1
shot of liquor (rum, whiskey, etc); or 1 mixed drink (1 shot of liquor with pop, juice, energy drink).

45. In the last 12 months, how often did you 46. How old were you when you first had a drink
have a drink of alcohol that was more of alcohol that was more than just a sip?

than just a sip? ' | have never drunk alcohol

| have never drunk alcohol | have only had a sip of alcohol

| did net drink alechel in the last 12 months | do not know

| have only had a sip of alcohol

) Less than once a month () 8 years oryounger (0 15 years

2 Once a month ) 9 years 16 years

1 2 or 3 times a month 2 10 years 3 17 years

} Once aweek 2 11 years (2 18 years or older
) 2 or3times aweek (2 12 years

) 4 to 6 times aweek 2 13 years

' Bvery day ) 14 years

47. In the last 12 months, how often did you have 5 drinks of alcohol or more on one occasion?

| have never done this

1 did not have 5 or more drinks on one occasion in the last 12 months
2 Less than once a month

2 Once a month

2 2 to 3 times a month

2 Once aweek

O 2to 5 times a week

3 Daily or almost daily

48. In the last 12 months, have you had alcohol mixed or pre-mixed with an energy drink (such
as Red Bull, Rock Star, Monster, or another brand)?

Yy

O I have never done this
| did not do this in the last 12 months

O Yes
' | do not know
49. In the last 12 months, how often did you use 50. How old were you when you first used
marijuana or cannabis? (a joint, pot, weed, hash) marijuana or cannabis?
O | have never used marijuana O | have never used marijuana
| have used marijuana but not in the last 12 months | do not know
O Less than once a month
' Once a month (O 8years oryounger 0 14years
2 or 3 times a month ) 9 years } 15 years
' Once a week ) 10 years 2 16 years
O 2 or3times aweek O 11 years O 17 years
O 4 to 6 times aweek 2 12 years 3 18 years or older
O Bvery day 2 13 years

51. Do you think it would be difficult or easy for you to get marijuana if you wanted some?
2 Difficult

s

O Easy
| do not know

QOO0O00000000C00OCO00C0o000 [serial]
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Your School and You

52. How strongly do you agree or disagree with Strongly i Strongly

each of tl'regzrllmging s%aten‘tents? ¢ Agree Agree | Disagree Disagree
a) | feel close to people at my school. : O O O @]
b) |feel | am part of my school. o 9] & Q
c) |am happy to be at my school. O o O @]
d) | feel the teachers at my schoal treat me fairly. O o o Q
e) |feel safe in my school. O Q Q Q
f) Getting good grades is important to me. o O O 1§

53. In the last 30 days, in what ways were you bullied by other students? (Mark all that apply)

2 1 have not been bullied in the last 30 days

) Physical attacks (e.g., getting beaten up, pushed, or kicked)

2 Verbal attacks (e.g., getting teased, threatened, or having rumours spread about you)

b Cyber-attacks (e.g., being sent mean text messages or having rumours spread about you on the internat)
3 Had someone steal from you or damage your things

54. In the last 30 days, how often have you been bullied by other students?

' I have not been bullied by other students in the last 30 days
O Less than once a week

O About once a week

2 or3times aweek

Draily or almost daily

55. In the last 30 days, in what ways did you bully other students? (Mark all that apply)

' 1 did not bully other students in the last 30 days

0 Physical attacks (e.g., beat up, pushed, or kicked them)

_t Verbal attacks (e.g., teased, threatened, or spread rumours about them)

) Cyber-attacks (e.g., sent mean text messages or spread rumours about them on the internet)
) Stole from them or damaged their things

56. In the last 30 days, how often have you taken part in bullying other students?
I did not bully other students in the last 30 days
O Less than once a week
) About once a week
O 2 or3times awesek
2 Daily or almost daily

57. How supportive is your school of the following? sgp%'ﬁwe Supportive Unsupporiive s yodriive

a) Making sure there are opportunities for students to be O . @) @)
physically active
b) Making sure students have access to healthy foods and drinks O 8] @]
¢} Making sure no one is bullied at school O . ) )
d) Giving students the support they need to resist or quit tobacco O @ O
&) Giving students the support they nead to resist or quit drugs O . O @)
and/or alcohol
58. What academic level was your current or most recent Math course?
O Applied
O Academic
O Other
| | |
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59.

60.

61.

In your current or most recent Math course, what is your approximate overall mark?
(Think about last year if you have nof taken math this year)

O 90%-100% O 55% - 59%

3 BOD% - B9% O 50°% - 54%

O 70% - 79% O Less than 50%

O B0% - 69%

In your current or most recent English course, what is your approximate overall mark?
(Think about last year if you have not taken English this year)

O 90%-100% O 55%-59%

O B0% - 89% O 50% - 54%

O T0% - 79% O Less than 50%

O B0% - 6%

What is the highest level of education you would like to get? (Choose only one)

5

\

3 Some high school or less

High school diploma or graduation equivalency

College/trade/vocational certificate

University Bachelor's degree

University Master's / PhD / law school / medical school / teachers’ college degree
| don't know

jolelole

T aTs
LECL RN

62. What is the highest level of education you think you will get? (Choose only one)

63.

64.

65.

> Some high school or less
Hi%h school diploma or graduation equivalency
0 College/trade/vocational certificate
2 University Bachelor's degree
3 University Master's / PhD / law school / medical school / teachers’ college degree
3y | don't know

In the last 4 weeks, how many days of school did you miss because of your health?
O 0days

O 1or2days
O 3to5days
6 to 10 days

3 11 or more days

O

In the last 4 weeks, how many classes did you skip when you were not supposed to?

0 classes

1 or 2 classes

3 to 5 classes

6 to 10 classes

11 to 20 classes
More than 20 classes

blelelelele)

-
L.

How often do you go to class without your homework complete?

3 Never
2 Seldom
2 Often
O Usually

0000000000000 00OO0CC000000 [serial]
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66. How would you rate your mental or emotional health?

) Excellent
O Very goad
) Good
) Fair
O Poor
67. How much do you agree or disagree

Strongt
with the following statements? agre%y
a) | have a happy home life
b) My parents/guardians expect too much of me
c) | can talk about my problems with my family
d) | can talk about my problems with my friends
68. How much do you agree with the Strongly
following statements? agree
a) | lead a purposeful and meaningful life O
b) My social relationships are supportive and

rewarding

c) | am engaged and interested in my daily activities O

d) | actively contribute to the happiness and O
well-being of others

e) | am competent and capable in the activities that
are important to me

f) | am a good person and live a good life

g) | am optimistic about my future

h) People respect me

69. Choose the answer that best describes

True
how you feel.

a) In general, | like the way | am

b) Overall, | have a lot to be proud of
c) A lot of things about me are good
d) When | do something, | do it well
e) | like the way | look

Agree

Mostly
true

Neither
agree nor

] Disagree
disagree

Neither
agree nor
isagree

Disagree

Sometimes
trug,
sometimes
false

Mostly
false

Strongly
disagree

=
]

Strongly
disagree

False

]

v
'
W

70. If you had concerns regarding your mental health are there any reasons whyr you wouldn t
talk to an adult at school (e.g., a school social worker, child and youth worker, counsellor,
psychologlst nurse, teacher, or other staff person)? (Mark all that apply)

) 1'would have no problem talking to an adult at school about my mental health

_) Worried about what others would think of me (e.g.,
O Lack of trust in these people - word would get out
) Prefer to handle problems myself

) Don't think these people would be able to help

) Wouldn't know who to approach

_) There is no one to talk to

71. Over the last 2 weeks, how often have you
been bothered by the following problems?

a) Feeling nervous, anxious, or on edge

b) Not being able to stop or control worrying

c) Worrying too much about different things

d) Trouble relaxing

e) Being so restless that it's hard to sit still

f) Becoming easily annoyed or irritable

g) Feeling afraid as if something awful might happen

69

Not at all

I'd be too embarrassed)

Over half
Several
the
days

days

Nearly
every day



72. Please indicate how often the

" Almost ; About half ~ Most of the Almost
following statements apply to you: hever | Sometimes | T ime time always
a) | have difficulty making sense out of my feelings
b) | pay attention to how | feel O C O
c) When I'm upset, | have difficulty concentrating

d) When I'm upset, | believe there is nothing | can do O
to make myself feel better

e) When I'm upset, | lose control over my behaviour

f) When I'm upset, | feel ashamed for feeling that way O

73. On how many of the last 7 days did you feel
the following ways? Ntﬁgﬁ ‘1’2}3?5 1-2days  3-4days  5-7days

a) | was bothered by things that usually don't bother me
b) | had trouble keeping my mind on what | was doing D
c) | felt depressed

d) | felt that everything | did was an effort

e) | felt hopeful about the future

f) | felt fearful

g) My sleep was restless B
h) | was happy O
i) | felt lonely O Q O
j) | could not get “going”
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APPENDIX B: Diagrams
Mental illness and health continuum

HIGH MENTAL HEALTH

Fourshing &
Mental Biness

Moderate
Meantal Health &

HIGH Mental tlinesy LOW
MENTAL MENTAL
ILLNESS ILLNESS

Langunung &
Mental lliness Languishing

LOW MENTAL HEALTH

The mental illness continua runs from severe mental illness to no mental illness and intersects with the

mental health continua that runs from good mental health to poor mental health. This therefore shows that

a person with without mental illness is not necessary mentally healthy (languishing) due to environmental

factors such as stress for an example. Moreover, a person with mental illness can still have good mental

health (flourishing) and can exhibit a high emotional, psychological and social wellbeing with the right

therapy plan.

Pathway of moderating and confounding variables
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X . Y= dependent variable
Intervention 4 )
(cannabis use)
X=independent variable
C, Y
z 2 . .
. > ra— (depression and/or anxiety)
Z=moderator (flourishing)
XZ=product of independent
XZ .
TR variable and the moderator

The pathway of a moderating variable is demonstrated in the diagram above. C1 is the effect of
depression and/or anxiety on cannabis use (when Z= 0); C2 is the effect of flourishing on cannabis use
(when X = 0), C3is the effect of the product of depression and/or anxiety and flourishing on cannabis
use, i5 is the intercept and €5 is the residual in the equation. The regression coefficient, C3, provides an
estimate of the effect flourishing via an interaction; if 3 is found to be statistically different from zero,
flourishing will significantly moderate the association between mental health and cannabis use (150). A

logistic regression analysis is used to test flourishing as an interaction (moderating) variable (150).

| Confounder

Association Risk factor

[r————
Exposure > Disease |
: Relationship of interest ‘\—J

The image above illustrates the pathway of a confounding variable. Confounding is classified as a
variable that influences both the exposure and outcome variables and not solely the correlation between
them. For a variable to be considered a confounder, it must be associated with the exposure (unequally
distributed between exposed and nonexposed) and outcome of interest (usually as a risk factor) and it

must not be and effect of the exposure or interact with the causal pathway (197).

APPENDIX C: Tables
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Table 1. Sample Descriptive by Sex *

*Complete case analysis only. Students with missing data for sex, grade and cannabis use were removed from

analysis
Female Male
(n=4083) (n=3957)
% (n) % (n) Test Statistic,
P-value
Grade 9 27.6 (1127) 29.4 (1163) 8.57, 0.036
10 30.4 (1240) 28.6 (1131)
11 23.4 (957) 24.9 (985)
12 18.6 (759) 17.1 (678)
Ethnicity White 70.5 (2742) 71.4 (2680) 30.60, <0.001
Black 2.0 (79) 3.3(122)
Asian 10.8 (421) 9.8 (367)
Indigenous 2.0 (77) 2.3 (86)
Latin American/Hispanic Latin | 2.4 (95) 3.4 (129)
American/Hispanic 12.3 (476) 9.8 (368)
Mixed/Other
Province Ontario 55.8 (2279) 57.5 (2277) 2.44,,0.12
British Columbia 44.2 (1804) 42.5 (1680)
Weekly $0 13.2 (537) 17.1 (692) 64.18, <0.001
spending money | $1-$20 28.0 (1138) 26.4 (1038)
$21-$100 26.8 (1091) 23.3(917)
>$100 17.9 (726) 21.6 (847)
I don’t know 14.1 (571) 11.1 (437)
Truancy No skipped class 58.3 (2349) 61.2 (2377) 7.27,0.007
1 or more 41.7 (1682) 38.8 (1504)
Smoking Status | Non-smoker 89.7 (3648) 88.7 (3498) 1.92,0.17
Smoker 10.3 (420) 11.3 (445)
Binge Drinking Non-binge drinker 62.7 (2554) 63.9 (2520) 1.16,0.28
Binge drinker 37.3 (1518) 36.1 (1425)
Depression No Depression 41.1 (1679) 57.1 (2261) 206.31, <0.001
(CES-D-10) Depression (>0) 58.9 (2404) 42.9 (1696)
Anxiety (GAD- | No Anxiety 52.3 (2137) 71.9 (2846) 327.06, <0.001
7) Anxiety (> 10) 47.7 (1946) 28.1 (1111)
Flourishing (FS) | Mean Score (SD) 17.2 (5.97) 16.0 (5.70) 8.70, <0.001
(8-40)
Cannabis Ever Never Use 67.5 (2758) 67.3 (2664) 0.05, 0.83
Use Ever Used 32.5 (1325) 32.7 (1293)
Cannabis Use ** | Never Use 67.6 (2578) 67.3 (2664) 62.93, <0.001
Sporadic/Rare Use 18.0 (736) 14.9 (589)
Monthly Use 7.7 (315) 6.7 (267)
Weekly Use 3.0 (124) 4.2 (167)
Habitual use 1.1 (45) 2.6 (102)
Daily use 2.6 (105) 4.3 (168)

**Numbers may not add to total sample due to missing data
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Table 2. Sample Descriptive by Symptoms of Depression (Binary Outcomes)

*Numbers may not add to total sample due to missing data

No Depression Depression
(N=3940) (N=4100)
% (n) % (n) Chi-Square
Sex Female 42.6 (1679) 58.6 (2404) X?=206.31,
Male 57.4 (2261) 41.4 (1696) df=1, p<
0.0001
Grade 9 31.6 (1246) 25.5 (1044) X?=41.43,
10 29.1 (1147) 29.9 (1224) df=3,
11 22.4 (882) 25.9 (1060) p< 0.0001
12 16.9 (665) 18.8 (772)
Ethnicity White 72.3(2714) 69.7 (2708) X2=14.72, df=
Black 2.7 (102) 2.6 (99) 5,
Asian 10.4 (389) 10.3 (399) P=0.0116
Indigenous 1.8 (68) 2.4 (95)
Latin American/Hispanic 3.0 (111) 2.9 (113)
Mixed/Other 9.9 (371) 12.2 (473)
Province Ontario 57.1(2251) 56.2 (2305) X?=0.681, df=
British Columbia 42.9 (1689) 43.8 (1795) 1,
p=0.409
Weekly $0 15.1 (591) 15.7 (638) X?=2.993, df=
spending $1-$20 27.6 (1081) 26.9 (1095) 1,
money $21-$100 25.4 (998) 24.8 (1010) P=0.559
>$100 19.1 (748) 20.3 (825)
I don’t know 12.9 (505) 12.4 (503)
Truancy No skipped class 66.7 (2606) 53.0 (2120) X2=153.79,
1 or more 33.4 (1304) 47.0 (1882) df=1,
p< 0.0001
Smoking Non-smoker 93.1 (3654) 85.5 (3492) X2=118.29,
Status Smoker 6.9 (273) 14.5 (592) df=1,
p< 0.0001
Binge Non-binge drinker 68.2 (2684) 58.6 (2390) X?=79.92, df=
Drinking Binge drinker 31.8 (1252) 41.4 (1691) 1,
p< 0.0001
Anxiety No Anxiety 88.8 (3499) 36.2 (1484) X2=2360.04,
Anxiety 11.2 (441) 63.8 (2616) df=1,
p< 0.0001
Flourishing Mean Score (SD) 14.19 (4.46) 19.14 (6.09) t=-40.38,
(8-40) df=7570,
p<0.0001
Cannabis Never Use 74.1 (2919) 61.1 (2503) X2=155.52,
Ever Use Ever Used 25.9 (1021) 38.9(1597) df=1,
p< 0.0001
Cannabis Use | Never Use 74.1 (2919) 61.1(2503) X?=186.28,
* Sporadic/Rare Use 14.6 (575) 18.3 (750) df=5,
Monthly Use 5.6 (220) 8.8 (362) p< 0.0001
Weekly Use 2.7 (107) 4.5 (184)
Habitual use 1.1 (45) 2.5 (102)
Daily use 1.9 (74) 4.9 (199)
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Table 3. Sample Descriptive by Symptoms of Anxiety (Binary Outcomes)

No Anxiety Anxiety
(N=4983) (N=3057)
% (n) % (n) Chi-Square
Sex Female 42.9 (2137) 63.7 (1946) X?=327.06,
Male 57.1 (2846) 36.3 (1111) df=1,
p< 0.0001
Grade 9 30.2 (1503) 25.7 (787) X?=20.73,
10 29.4 (1464) 29.7(907) df=3,
11 23.2(1158) 25.7(784) p< 0.0001
12 17.2 (858) 18.9(579)
Ethnicity White 71.2 (3373) 70.7 (2049) X?=11.31,
Black 2.6 (122) 2.7 (79) df=5,
Asian 10.9 (516) 9.4 (272) p< 0.0455
Indigenous 2.2 (102) 2.1 (61)
Latin American/Hispanic 2.9 (139) 2.9 (85)
Mixed/Other 10.3 (486) 12.3 (358)
Province Ontario 55.6(2769) 58.5 (1787) X2=6.43, df=
British Columbia 44.4 (2214) 41.5 (1270) 1,
p< 0.0112
Weekly $0 15.8 (781) 14.8 (448) X2=5.17, df=
spending $1-$20 27.3 (1354) 27.1(822) 4,
money $21-$100 25.3 (1256) 24.8 (752) p< 0.2705
>$100 18.9 (939) 20.9 (634)
I don’t know 12.7 (629) 12.5 (379)
Truancy No skipped class 63.4 (3131) 53.7 (1595) X2=73.26,
1 or more 36.6 (1808) 46.4 (1378) df=1,
p< 0.0001
Smoking Non-smoker 91.8 (4562) 84.9 (2584) X2=92.33,
Status Smoker 8.2 (407) 15.1 (458) df=1,
p< 0.0001
Binge Non-binge drinker 66.3 (3298) 58.38 (1776) X2=50.82,
Drinking Binge drinker 33.7 (1677) 41.6 (1266) df=1,
p< 0.0001
Depression No Depression 70.2 (3499) 14.4 (441) X2=2360.04,
Depression 29.8 (1484) 85.6 (2616) df=1,
p< 0.0001
Flourishing (8- | Mean Score (SD) 14.99 (4.84) 19.53 (6.38) T=-34.90, df=
40) 7570,
p< 0.0001
Cannabis Ever | Never Use 71.7 (3571) 60.6 (1851) X2=106.58,
Use Ever Used 28.3 (1412) 39.4 (1203) df=1,
p< 0.0001
Cannabis Use | Never Use 71.7 (3571) 60.6 (1851) X?=141.05,
* Sporadic/Rare Use 15.4 (768) 18.2 (557) df=5,
Monthly Use 6.1 (303) 9.1 (279) p< 0.0001
Weekly Use 3.2 (158) 4.4 (133)
Habitual use 1.5 (75) 2.4 (72)
Daily use 2.2 (108) 5.4 (165)

*Numbers may not add to total sample due to missing data
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Table 4. Sample Descriptive by Cannabis Ever Use

Full sample | Never Users | Ever Users
(N=8040) (N=5422) (N=2618)
% (n) % (n) % (n) Test Statistic, P-
value
Sex Female 50.8 (4083) | 50.8 (2758) | 50.6 (1325) | 0.05, 0.83
Male 49.2 (3957) | 49.2 (2664) | 49.4 (1293)
Grade 9 28.5(2290) | 35.3(1913) | 14.4 (377) 520.22,
10 29.5(2371) | 30.3(1642) | 27.9 (729) <0.001
11 24.1(1942) | 20.8(1130) | 31.0(812)
12 17.9 (1437) | 13.6 (737) 26.7(700)
Ethnicity White 71.0 (5422) | 69.3(3562) | 74.3(1860) | 206.22, <0.001
Black 2.6 (201) 2.1 (111) 3.6 (90)
Asian 10.3 (788) 13.4 (688) 4.0 (100)
Indigenous 2.1 (163) 1.4 (71) 3.7(92)
Latin American/Hispanic | 2.9 (224) 3.0 (155) 2.8 (69)
Mixed/Other 11.1 (844) 10.8 (553) 11.6 (291)
Province Ontario 56.7 (4556) | 56.5(3062) | 57.1(1494) | 0.25, 0.62
British Columbia 43.3(3484) | 43.5(2360) | 42.9 (1124)
Weekly $0 15.3(1229) | 18.8(1012) | 8.3(217) 506.15, <0.001
spending $1-$20 27.2 (2176) | 30.5(1642) | 20.5(534)
money $21-$100 25.1(2008) | 22.9(1237) | 29.6 (771)
>$100 19.8 (1573) | 14.0(756) 31.4 (817)
I don’t know 12.6 (1008) | 13.8 (743) 10.2 (265)
Truancy No skipped class 59.7 (4726) | 73.4(3920) | 31.3(806) 1277.38, <0.001
1 or more 40.3 (3186) | 26.6 (1420) | 68.7 (1766)
Smoking Non-smoker 89.2 (7146) | 98.2(5307) | 70.6(1839) | 1387.65, <0.001
Status Smoker 10.8 (865) 1.8 (99) 29.4 (766)
Binge Non-binge drinker 63.3(5074) | 81.9(4436) | 24.5(638) 2495.02, <0.001
Drinking Binge drinker 36.7 (2943) | 18.1(978) 75.5 (1965)
Depression No Depression 49.0 (3940) | 53.8(2919) | 39.0(1021) | 155.52,<0.001
(CES-D-10) Depression (>10) 51.0 (4100) | 46.2 (2503) | 61.0 (1597)
Anxiety No Anxiety 62.0 (4983) | 65.9(3571) | 53.9(1412) | 106.58, <0.001
(GAD-T7) Anxiety (> 10) 38.0 (3057) | 34.1(1851) | 46.1(1206)
Flourishing Mean Score (SD) 16.6 (5.87) 16.0 (5.55) 17.9 (6.29) -13.57, <0.001
(FS) (8-40)
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Table 5. Sample Descriptive by Frequency of Cannabis Use

Never Sporadic Monthly Weekly Habitual Daily
(N=5422) | (N=1325) (N=582) (N=291) (N=147) (N=273)
% (n) % (n) % (n) % (n) % (n) % (n) Test Statistic, P-value
Sex Female 50.9(2758) | 55.6(736) 54.1(315) | 42.6(124) | 30.6(45) 38.5(105) | 62.93,<0.001
Male 49.1(2664) | 44.4(589) 45.9(267) | 57.4(167) | 69.4(102) | 61.5(168)
Grade 9 35.3(1913) | 14.6(193) 14.4(84) 15.1(44) 12.9(19) 13.6(37) 541.92, <0.001
10 30.3(1642) | 27.7(367) 24.6(143) | 31.6(92) 34.7(51) 27.8(76)
11 20.8(1130) | 29.4(390) 36.1(210) | 29.2(85) 31.3(46) 29.7(81)
12 13.6(737) | 28.3(375) 24.9(145) | 24.1(70) 21.1(31) 28.9(79)
Ethnicity White 69.3(3562) | 76.0(965) 77.4(435) | 68.9(191) | 75.7(109) | 64.3(160) | 296.08, <0.001
Black 2.2(111) 2.0(25) 3.6(20) 4.0(11) 7.6(11) 9.2(23)
Asian 13.4(688) | 4.4(54) 3.9(22) 2.9(8) 2.1(3) 5.2(13)
Indigenous 1.4(71) 3.4(43) 2.9(16) 5.0(14) 6.9(10) 3.6(9)
Hispanic 3.0(155) 2.5(36) 3.0(17) 2.2(6) 0.0 (0.0) 4.0(10)
Mixed/Other 10.7(553) | 11.7(147) 9.2(52) 17.0(47) 7.7(11) 13.7(34)
Province Ontario 56.5(3062) | 54.4(721) 60.0(349) | 59.5(173) | 59.9(88) 59.7(163) | 7.96, 0.16
British Columbia 43.5(2360) | 45.6(604) 40.0(233) | 40.5(118) | 40.1(59) 40.3(110)
Weekly spending $0 18.8(1012) | 8.6(114) 8.1(47) 7.9(23) 4.9(7) 9.6(26) 532.96, <0.001
money $1-$20 30.4(1642) | 23.1(305) 18.2(105) | 18.3(27) 18.6(27) 16.2(44)
$21-$100 23.0(1237) | 28.4(375) 33.8(195) | 31.0(90) 26.9(39) 26.6(72)
>$100 14.0(756) | 29.4(388) 31.1(180) | 32.1(93) 37.9(55) 37.3(101)
I don’t know 13.8(743) | 10.5(138) 8.8(51) 10.7(31) | 11.7(17) | 10.3(28)
Truancy No skipped class 73.4(3920) | 37.5(492) 29.3(169) | 23.1(66) 17.4(24) 21.2(55) 1329.76, <0.001
1 or more 26.6(1420) | 62.5(819) 70.7(408) | 76.9(220) | 82.6(114) | 78.8(205)
Smoking Status Non-smoker 98.2(5307) | 85.0(1124) 69.6(403) | 55.2(160) | 41.8(61) 34.1(91) 2238.66, <0.001
Smoker 1.8(99) 15.0(199) 30.4(176) | 44.8(130) | 58.2(85) 65.9(176)
Binge Drinking Non-binge drinker 81.9(4436) | 32.5(429) 18.9(109) | 15.5(45) 14.3(21) 12.7(34) 2571.77, <0.001
Binge drinker 18.1(978) | 67.5(892) 81.1(468) | 84.5(245) | 85.7(126) | 87.3(234)
Depression ( CES- | No Depression 53.8(2919) | 43.3(575) 37.8(220) | 36.8(107) | 30.6(45) 27.1(74) 186.28, <0.001
D-10) Depress (>10) 46.2(2503) | 56.5(750) 62.2(362) | 63.2(184) | 69.4(102) | 72.9(199)
Anxiety (GAD-7) No Anxiety 65.9(3571) | 58.0(768) 52.1(303) | 54.3(158) | 51.0(75) 39.6(108) | 141.05, <0.001
Anxiety (> 10) 34.1(1851) | 42.0(557) 47.9(279) | 45.7(133) | 49.0(72) 60.4(165)
Flourishing (FS) (8- | ANOVA 16.0 (5.55) | 17.2 (5.75) 17.6 18.7 19.4 20.8 56.43, <0.001
40) Mean (SD) (5.75) (6.20) (7.20) (8.46)
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Table 6. Cannabis Ever Use for grade 9-12 students in year 5 of the mental health pilot of COMPASS (using
depression and anxiety threshold measures)

Model 1 Model 2 Model 3
Depression and Depression, Anxiety | 2-way and 3-way
Anxiety and Flourishing interactions (final
model)
OR (95%Cl) OR (95%Cl) OR (95%Cl)
Sex Female
Male 1.12 (0.98-1.28) 1.13(0.99-1.30) 1.12 (0.98-1.29)
Grade 9
10 0.65 (0.54-0.79)** | 0.63 (0.52-0.76)** 0.63 (0.52-0.76)**
11 0.53 (0.44-0.65)** | 0.52 (0.43-0.64)** 0.52 (0.43-0.64)**
12 0.52 (0.42-0.64)** | 0.50 (0.41-0.62)** 0.50 (0.41-0.62)**
Ethnicity White
Black 1.78 (1.20-2.65)* 1.89 (1.26-2.85)* 1.90 (1.26-2.86)*
Asian 0.33(0.25-0.43)** | 0.34 (0.25-0.45)** 0.33 (0.25-0.44)**
Indigenous 2.04 (1.34-3.12)* 2.03(1.29-3.18)* 2.02 (1.29-3.16)*
Latin American/Hispanic | 0.88 (0.59-1.30) 0.91 (0.61-1.36) 0.91 (0.61-1.36)
Mixed/Other 1.01 (0.82-1.24) 1.03 (0.83-1.27) 1.03 (0.84-1.27)
Weekly $0
spending $1-$20 1.25(0.99-1.57) 1.30 (1.03-1.65) 1.30 (1.03-1.65)
money $21-$100 1.44 (1.15-1.81)* 1.54 (1.22-1.94)* 1.54 (1.22-1.95)*
>$100 1.77 (1.40-2.24)** | 1.79 (1.41-2.29)** 1.79 (1.41-2.29)**
I don’t know 1.22 (0.94-1.59) 1.23(0.93-1.62) 1.23(0.94-1.62)
Truancy No skipped class
1 or more 2.71(2.38-3.10)** | 2.61 (2.28-2.99)** 2.61 (2.28-2.99)**
Smoking Non-smoker
Status Smoker 9.61(7.43-12.42)** | 9.82 (7.48-12.88)** 9.83 (7.49-
12.91)**
Binge Non-binge drinker
Drinking Binge drinker 7.29 (6.38-8.32)** | 7.28 (6.35-8.35)** 7.34 (6.40-8.42)**
Main Effects B(SE) B(SE) B(SE)
Depression No Depression
(Dep) Depression (>10) 0.281 (0.078)* 0.181 (0.083) -0.050 (0.322)
Anxiety No Anxiety
(Anx) Anxiety (> 10) 0.167 (0.080) 0.074 (0.084) -0.533 (0.529)
Flourishing 0.033 (0.007)** 0.040 (0.012)*
(Flourish)
Interactions B(SE)
1.297 (0.628)
Dep*Flourish 0.009 (0.019)
Anx*Flourish 0.031 (0.033)
Dep*Anx*FI -0.065 (0.038)
ourish
Concordance statistic 0.881

* p<0.01, **p<0.001
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Table 7. Cannabis Ever Use for grade 9-12 students in year 5 of the mental health pilot of COMPASS (using mental

health continuous scores)

Main Effects
Depression

(Dep)
Anxiety
(Anx)
Flourishing
(Flourish)
Interactions

Dep*Flourish
Anx*Flourish
Dep*Anx*Flo
urish

Concordance statistic

Model 4 Model 5 Model 6
Depression and Depression, 2-way and 3-way
Anxiety Anxiety and interactions (final
Flourishing model)
OR (95%Cl) OR (95%Cl) OR (95%Cl)
Sex Female
Male 1.02 (0.90-1.16) 1.08 (0.95-1.24) 1.09 (0.95-1.25)
Grade 9
10 0.65 (0.54-0.78)** | 0.63 (0.52-0.76)** | 0.62 (0.51-0.76)**
11 0.52 (0.43-0.64)** | 0.52 (0.43-0.64)** | 0.517 (0.42-0.63)**
12 0.52 (0.42-0.64)** | 0.50 (0.41-0.62)** | 0.50 (0.40-0.62)**
Ethnicity White
Black 1.77 (1.20-2.62)* 1.90 (1.27-2.86)* 1.90 (1.26-2.85)*
Asian 0.33(0.25-0.44)** | 0.34 (0.25-0.45)** | 0.33 (0.25-0.44)**
Indigenous 2.06 (1.35-3.15)* 2.05(1.30-3.21)* 2.04 (1.30-3.21)*
Latin American/Hispanic | 0.87 (0.59-1.29) 0.91 (0.61-1.36) 0.91 (0.61-1.37)
Mixed/Other 1.03 (0.84-1.27) 1.04 (0.84-1.28) 1.04 (0.84-1.28)
Weekly $0
spending $1-$20 1.23(0.98-1.54) 1.31 (1.03-1.66) 1.30 (1.03-1.65)
money $21-$100 1.39 (1.11-1.74)* 1.54 (1.22-1.94)* 1.54 (1.22-1.94)*
>$100 1.73 (1.37-2.18)** | 1.79 (1.41-2.29)** | 1.79 (1.41-2.29)**
I don’t know 1.20 (0.92-1.56) 1.23(0.94-1.62) 1.23 (0.93-1.62)
Truancy No skipped class
1 or more 2.80(2.46-3.19)** | 2.63 (2.30-3.02)** | 2.64 (2.31-3.02)**
Smoking Non-smoker
Status Smoker 10.06(7.79- 9.98 (7.61-1310)** | 10.07(7.67-13.21)**
12.99)**
Binge Non-binge drinker
Drinking Binge drinker 7.30 (6.40-8.33)** | 7.31(6.38-8.38)** | 7.33 (6.39-8.40)**

B(SE) B(SE) B(SE)
0.001 (0.001) 0.00004 (0.001) 0.006 (0.004)
0.002 (0.001) 0.001 (0.002) 0.0001 (0.007)
0.041 (0.006)** 0.048 (0.009)**
B(SE)
0.00004 (0.0001)

-0.0003 (0.0003)

0.0001 (0.0004)

-3.77E-6 (5.92E-6)

0.853

* p<0.01, **p<0.001
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Table 8. Frequency of Cannabis Use for grade 9-12 students in year 5 of the mental health pilot of COMPASS
(using depressive and anxiety threshold measures)

Model 7 Model 8 Model 9
Depression and Depression, 2-way and 3-way
Anxiety Anxiety and interactions (final
Flourishing model)
OR (95%Cl) OR (95%Cl) OR (95%Cl)
Sex Female
Male 1.33(1.19-1.49)** | 1.33 (1.18-1.50)** | 1.35(1.18-1.49)**
Grade 9
10 0.67 (0.57-0.79)** | 0.64 (0.54-0.76)** | 0.64 (0.54-0.76)**
11 0.63 (0.53-0.75)** | 0.61 (0.51-0.73)** | 0.61 (0.51-0.73)**
12 0.61 (0.51-0.73)** | 0.58 (0.48-0.70)** | 0.58 (0.48-0.70)**
Ethnicity White
Black 2.41(1.78-3.26)** | 2.53 (1.84-3.47)** | 2.53 (1.85-3.48)**
Asian 0.39(0.31-0.51)** | 0.41(0.31-0.52)** | 0.40 (0.31-0.52)**
Indigenous 1.59 (1.15-2.21)* 1.52 (1.07-2.14)* 1.51(1.07-2.13)
Latin American/Hispanic 0.90 (0.642-1.26) 0.85 (0.60-1.22) 0.86 (0.60-1.22)
Mixed/Other 1.05 (0.88-1.25) 1.05 (0.88-1.25) 1.05 (0.88-1.25)
Weekly $0
spending $1-$20 1.12 (0.91-1.37) 1.18 (0.95-1.45) 1.18 (0.95-1.45)
money $21-$100 1.29 (1.06-1.57)* 1.41 (1.15-1.73)* 1.41 (1.15-1.74)*
>$100 1.51(1.23-1.85)** | 1.55(1.26-1.92)** | 1.56 (1.26-1.92)**
I don’t know 1.17 (0.93-1.48) 1.19 ()0.94-1.52 1.20 (0.94-1.52)
Truancy No skipped class
1 or more 2.55(2.27-2.88)** | 2.45(2.16-2.76)** | 2.44 (2.16-2.76)**
Smoking Non-smoker
Status Smoker 7.39 (6.32-8.64)** | 7.32 (6.22-9.61)** | 7.32 (6.22-8.62)**
Binge Non-binge drinker
Drinking Binge drinker 6.88 (6.07-7.79)** | 6.93 (6.10-7.89)** | 6.94 (6.11-7.90)**
Main B(SE) B(SE) B(SE)
Effects
Depression No Depression
(Dep) Depression (>10) 0.287(0.068)** 0.155 (0.072) 0.181 (0.278)
Anxiety No Anxiety -0.401 (0.455)
(Anx) Anxiety (>10) 0.239(0.068)* 0.130 (0.072)
Flourishing 0.039 (0.005)** 0.042 (0.010)**
(Flourish)
Interactions B(SE)
0.649 (0.536)
Dep*Flouris -0.004 (0.016)
h
Anx*Flouris 0.028 (0.028)
h
Dep*Anx*FI -0.032 (0.032)
ourish
Concordance statistic 0.854

* p<0.01, **p<0.001
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Table 9. Frequency of Cannabis Use for grade 9-12 students in year 5 of the mental health pilot of COMPASS
(using mental health continuous scores)

Drinking
Main Effects
Depression
(Dep)
Anxiety
(Anx)
Flourishing
(Flourish)
Interactions

Dep*Flourish
Anx*Flourish
Dep*Anx*Flo
urish

Binge drinker

6.87 (6.07-7.78)**

6.96 (6.12-7.92)**

Model 10 Model 11 Model 12
Depression and Depression, 2-way and 3-way
Anxiety Anxiety and interactions (final
Flourishing model)
OR (95%Cl) OR (95%Cl) OR (95%Cl)
Sex Female
Male 1.19 (1.07-1.33)* 1.26 (1.13-1.42)** | 1.27 (1.13-1.43)**
Grade 9
10 0.67 (0.57-0.79)** | 0.64 (0.54-0.76)** | 0.64 (0.54-0.76)**
11 0.62 (0.52-0.73)** | 0.61 (0.51-0.72)** | 0.61(0.51-0.72)**
12 0.61(0.51-0.73)** | 0.58 (0.48-0.70)** | 0.58 (0.48-0.70)**
Ethnicity White
Black 2.36 (1.74-3.20)** | 2.15(1.83-3.45)** | 2.52(1.83-3.46)**
Asian 0.40 (0.31-0.51)** | 0.40 (0.31-0.52)** | 0.40 (0.31-0.52)**
Indigenous 1.59 (1.15-2.20)* 1.52 (1.08-2.14) 1.52 (1.07-2.14)
Latin American/Hispanic | 0.89 (0.64-1.25) 0.85 (0.60-1.22) 0.85 (0.60-1.22)
Mixed/Other 1.07 (0.90-1.27) 1.06 (0.88-1.26) 1.05 (0.88-1.26)
Weekly $0
spending $1-$20 1.10 (0.90-1.34) 1.18 (0.96-1.46) 1.17 (0.95-1.45)
money $21-$100 1.23 (1.01-1.50) 1.41 (1.15-1.73)* 1.40 (1.14-1.73)*
>$100 1.47 (1.20-1.80)* 1.56 (1.26-1.93)** | 1.55 (1.26-1.92)**
I don’t know 1.14 (0.91-1.44) 1.20 (0.94-1.53) 1.19 (0.93-1.52)
Truancy No skipped class
1 or more 2.63 (2.34-2.96)** | 2.46 (2.17-2.77)** | 2.46 (2.18-2.78)**
Smoking Non-smoker
Status Smoker 7.73 (6.61-9.03)** | 7.40(6.29-8.71)** | 7.43 (6.32-8.74)**
Binge Non-binge drinker

6.98 (6.13-7.93)**

Concordance statistic

B(SE) B(SE) B(SE)

0.001 (0.001) 0.001 (0.001) 0.002 (0.004)

0.002 (0.001) 0.0002 (0.001) -0.001 (0.006)
0.047 (0.005)** 0.0513 (0.008)**

B(SE)

0.001(0.001)

-0.0001(0.0002)

0.0001(0.0003)

-4.9E-6 (4.8E-6)

0.853

* p<0.01, **p<0.001
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APPENDIX D: Figures

Figure 1: Depression scores for Grade

Despression levels among grade 9-12 students year 5 of the mental health pilot of
COMPASS
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Figure 2: Anxiety scores for Grade

Anxiety levels among grade 9-12 students year 5 of the mental health pilot of COMPASS
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Figure 3: Flourishing scores for Grade

Flourishing Scores among grade 9-12 students year 5 of the mental health pilot of

COMPASS

&0

il
5 Lhi
o
k-1
k3
B
=
3 de 12
a = Grade
r 30
'E — —Grade 11
L Y YN T Grade 10
1: """ Grade 9
6 0
®

10

=

. . R
B % 10 11 12 13 14 15 16 17 18 15 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 3 38 37 38 3% 40

Flourishing Scores (Diener Flourishing Scale)

83



APPENDIX E: Additional Analyses

Kruskal-Wallis Test

2344.71630

208.5029

5

<.0001

2556.50

19.164259

0.458579

1273 702.08652 636.50 15.304702 0.551521
267 170.03823 133.50 7.548152 0.636847
134 89.25956 67.00 5.395794 0.666116
238 164.80080 119.00 7.140585 0.692440

315.09859

273.50

10.594774

0.576049

148.4107

5

<.0001
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ANOVA Test

61123456

9374.4689

1874.8938

7566 251394.5268

33.2269

7571 260768.9956

0.035949 34.66614

5.764276

16.62797

9374.468883

1874.893777

16.0007823 5.54530347

1273 17.2065986 5.75062647
547 17.6234004 5.75068406
267 18.6816479 6.19602713
134 19.4328358 7.19591338
238 20.8361345 8.46402395
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Binary Model without 3-way interaction

62.7504

0.2194 0.2808 0.6105 0.4346
0.0466 0.0112  17.4086 <.0001
0.2300 0.2810 0.6700 0.4131
0.2682 0.1891 2.0120 0.1561
-0.00729 0.0164 0.1984 0.6560
-0.0194 0.0157 1.5377 0.2150
0.1174 0.0703 2.7948 0.0946
-0.4669 0.0993  22.0955 <.0001
-0.6466 0.1023  39.9766 <.0001
-0.6863 0.1094  39.3584 <.0001
0.9585 0.0692 192.0338 <.0001
0.3672 0.0704  27.2242 <.0001
0.2591 0.1207 4.6067 0.0318
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0.4309 0.1193  13.0452 0.0003
0.5821 0.1240  22.0465 <.0001
0.2056 0.1399 2.1595 0.1417
0.7014 0.2298 9.3183 0.0023
-1.1011 0.1456 = 57.1837 <.0001
0.6338 0.2083 9.2622 0.0023
-0.0948 0.2059 0.2120 0.6452
0.0272 0.1077 0.0636 0.8009
2.2874 0.1387  271.9133 <.0001
1.9919 0.0698 814.6048 <.0001
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Binary Model without Flourishing as a Main Effect

46.6232
1| -0.6159 0.2766 4.9597 0.0259
1 -1.0929 0.5031 4.7200 0.0298
1| -0.1046 0.0360 8.4313 0.0037
1 1.8530 0.6066 9.3303 0.0023
1 0.0493 0.0151  10.6254 0.0011
1 0.0708 0.0313 5.1264 0.0236
1 0.1195 0.0701 2.9033 0.0884
1| -0.4607 0.0991  21.6093 <.0001
1| -0.6501 0.1021  40.5436 <.0001
1| -0.6859 0.1092  39.4340 <.0001
1 0.9729 0.0690 198.6229 <.0001
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0.3632 0.0703 = 26.6956 <.0001
0.2513 0.1206 4.3430 0.0372
0.4039 0.1188  11.5477 0.0007
0.5606 0.1236  20.5594 <.0001
0.1901 0.1397 1.8504 0.1737
0.7001 0.2291 9.3380 0.0022
-1.0845 0.1459  55.2568 <.0001
0.6482 0.2080 9.7107 0.0018
-0.0874 0.2051 0.1817 0.6699
0.0303 0.1079 0.0788 0.7789
2.2952 0.1387 = 273.9986 <.0001
1.9842 0.0696 812.1189 <.0001
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