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Abstract:

Risk and protective factors for cannabis use exist at various levels of influence, and the school
environment can play a key role in preventing cannabis use and initiation as most youth. By using the
socio-ecological model to hierarchically characterize school-specific ris): and protective factors, a
wholistic approach to school-based cannabis use prevention can be demc.. trated. This study uses scoping
review methodology to describe current research on school-level risk 7aa roective factors of youth
cannabis use. The socio-ecological model was used as a guiding frame . or'. to characterize the literature.
PubMed, Embase, and Scopus were used to retrieve original resear ch a. ticles published between 2010-
2020 that examined cannabis use as a main outcome of interest. .Arti.!_s that examined school-related risk
and protective factors within participants who were 18 years 1 0. vounger were included. Articles that
met the pre-established criteria were extracted and categoris. 1 by theme based on levels of the socio-
ecological framework. Four levels of risk and protective factors .=lated to the school environment were
identified (individual, interpersonal, community, and sr,c1-.tal). A majority of school-based research
examined individual and societal factors that influen~el vor.th cannabis use. Our findings suggest most
available research has focused on individual and -~cical school-level factors of cannabis use. A number
of consistent themes were identified, however tind.ngs were mixed and demonstrate the need for a more
critical examination of research in order to undei. “and which risk and protective factors are most
influential among youth.
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Introduction

Within the past decade, cat na.’s use has become highly prevalent among youth with the most
rapid increase in cannabis use be'ng ~hserved in developed nations across North America, Western
Europe, and Australia (World Heaith Organization, 2021). Onset of cannabis use, or initiation of use,
typically occurs during adol ssc "nce as it is often a time for experimentation (Zuckermann et al., 2021).
While repercussions as<. ~ia.>d "vith risky cannabis use can occur at any age, adolescents are particularly
susceptible to adverse effect. during this stage of development (Hasin et al., 2017). Short- and long-
term cannabis use has beei. associated with a number of negative health outcomes including acute,
chronic, and psychosocial adversities (Fergusson & Boden, 2008; Hengartner et al., 2020;
Organisation, 2016; Romano et al., 2019; Volkow et al., 2014). Research suggests that individuals
who begin using cannabis at a young age (e.g., adolescence) are up to seven times more likely to develop
cannabis use disorder as an adult (Mechoulam & Parker, 2013; Winters & Lee, 2008).

Risk and protective factors for cannabis use exist at various levels of influence. The socio-
ecological model is a framework for prevention and considers the complex interrelationships between
individual, interpersonal, community, and societal factors (Green et al., 1996). This framework
illustrates the broad range of factors that can influence health behaviours in a hierarchical manner
whereby distal or upstream factors (such as culture and policies) have a trickle-down effect on more
proximal factors at the individual (e.g., one’s health beliefs, behaviours) or interpersonal-level (e.g.,
peers, family). Fundamentally, the socio-ecological model recognizes the importance of a multi-layered
environment impacting health and wellbeing. Previous reviews have described and summarized youth



substance use within the context of social ecology (Corbett, 2001; Nargiso et al., 2015). While these
reviews examine various substances, both note the importance of multifaceted approaches (e.g., school-
based programs, restrictive policies, media campaigns), across multiple levels of the social ecology in
order to prevent or reduce youth substance use.

Within the context of cannabis use, the socio-ecological model can provide a helpful framework
for understanding the multi-level factors that influence youths’ susceptibility to cannabis. For example,
factors at the individual-level might include sociodemographic characteristics such as age, gender, or sex
(shown to be associated with increased likelihood of cannabis use (Leos-toro et al., 2019)), as well as
individuals’ own cannabis risk perceptions (Kilmer et al., 2007) and use of other substances such as
alcohol or tobacco (Romano et al., 2019). At an interpersonal-level, the socio-ecological model dictates
that youth may be more likely to engage in cannabis use via influence of their social networks (Caouette
& Feldstein Ewing, 2017). More distally, community-level factors ma_ include geographic variations
in accessibility (Paschall & Grube, 2020) as well as the influence of = -tii.ional environments such as
the schools youth attend (Costello et al., 2012). At the broadest socic *al-l: vel, factors influencing
cannabis use may include policy and legislation (e.g., increasing ¢ .nna™is liberalization (Zuckermann et
al., 2019)) in addition to the overall cultural and social norms of ca. ~~ois use (Roditis et al., 2016).

The school environment can play a key role in preve ‘ting cannabis use and initiation as most
youth, regardless of socio-economic status, spend many of tken “vaking hours interacting with their
school environment. For the purpose of this study, we 7.0 sose the school environment as a microcosm of
the social ecology influencing youth cannabis use. A'tl.-ag’. schools exist within the broader socio-
ecological framework (i.e., at the community-/in=*itu.*onal-level), youth are exposed to various factors of
influence at school that exist at the individual, .nter personal, community, and societal levels. The World
Health Organization initiated the concept of “He. ‘th Promoting School” which incorporates socio-
ecological principles. Rather than focusing « n individual behavioural change (A. Lee, 2009), Health
Promoting Schools aim to improve the sc’.. ~l's physical and social environments, teaching and learning
methods (Parsons et al., 1996), and avail ib)z resources and school policies (A. Lee, 2002) to foster the
health and wellbeing of students. Hov/eve - while ample research conducted among youth is school-
based, school-level factors that infl.ien. » behaviour are often not considered. A better understanding of
youth cannabis use within the scl.no. ~ontext is required to create healthier school environments and
support health promotion stratc vies argeting school aged youth.

Despite limitati _«s .~ th ; focus of available evidence, examining the existing school-based
literature on the risk and prc‘ective school factors of youth cannabis can improve our understanding. In
this scoping review, we ex;>’ore and synthesize existing literature examining the risk and protective
elements of youth cannabis use within the context of a school setting. By examining this literature
through a socio-ecological lens, the school-specific risk and protective factors identified can be
hierarchically characterized, and a wholistic approach to school-based cannabis use prevention can be
demonstrated. Using findings from this scoping review, our aim was to summarize the current literature
and identify any existing knowledge gaps and implications for school health. In turn, these results can be
used to inform future systematic reviews and prevention efforts within school settings.

Methods

This scoping review was drafted in accordance with the Preferred Reporting Items for Systematic
Reviews and Meta-analysis (PRISMA) Extension for Scoping Reviews (Tricco et al., 2018) and follows
the reporting guidelines recommended by Arksey and O’Malley (Arksey & O’Malley, 2005). This
study was based on data that have been previously published and are available publicly, as such this study
did not require ethical approval.



Eligibility Criteria: Peer-reviewed, primary research articles available in English were included if they
were published between 2010 to September 2020 and study participants were 18 years old or younger. In
order for an article to be eligible for inclusion, main outcomes and predictors needed to meet the
predetermined criteria; papers specifically examining cannabis use (e.g., lifetime/ever use, past-year use,
past-30 day use) as a main outcome of interest. Papers that examined multiple types of substance use
behaviours were considered if cannabis-related results were presented as a main outcome of interest and
not collapsed within a broader or poly-substance use outcome variable. Moreover, articles were included
if risk/protective factors of cannabis use factors were presented as main predictors or
mediators/moderators of interest and were specifically related to the school environment. Studies
assessing the impact of school environmental factors (e.g., student-teacher relationships, school policies)
in relation to cannabis use were included. Grey literature documents (Paez, 2017), including
curriculum/policy documents and dissertations, were excluded. Papers v ere excluded if they were in the
form of a review or conference/poster abstract. Papers were also excludeu € they assessed attitudes
towards cannabis, perceived risk of cannabis, or if cannabis use was er am. ed as a predictor. Papers
using school-based data (e.g., data that was collected during class time, ~r .ecruited student participants
through schools, were considered for inclusion only if school factc rs w. re examined as a study objective
or a main covariate.

Information Sources: Based on these research objectives anu ~uic ance from a subject-specialty liaison
librarian at our institution, three databases were systematica'.y s.arched for this scoping review: PubMed,
Embase, and Scopus. The search strategy (Appendix) v,as drafted by two reviewers and appraised by a
trained University librarian and a senior reviewer wi’aw. th.. Faculty of Applied Health Science. The final
search results from all three databases were expr..~d .~ Mendeley and duplicates were automatically
removed by the software.

LR I3

Search and Search Terms: The search terms ncluded are as follows: “cannabis”, “marijuana”,
“marihuana”, “weed”, “marijuana use”, ‘““uc “ijuana smoking”, “marijuana abuse” in combination with
“youth*”, “child*”, “teen*”, or “adolescen *”. and “predict*”, “protect™”, “buffer*, “vulnerab*”, “risk*”,
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“risk factors”, or “protective factors”. anu “policy”, “policies”, “community”, “family”, “peer*”,
9% ¢

“parental”, “parenting”, “parents”. ' teachers”, or “socioeco*”, and “school*”. The final search strategies
for all three databases can be fou."d 1. Appendix.

Selection of Sources of Evid_n. »: After deduplication, the final search strategy yielded 2,829 articles.
Articles were divided er, 'al. » ar.ong two reviewers (AB and IR) and were screened independently at title
and abstract. The first 50 ai.’cles were screened (at title and abstract) together by both researchers to
ensure consistency of artic'~ inclusion/exclusion. Of those papers that were identified as possibly meeting
the inclusion criteria at title and abstract screening, full text review was conducted and included articles
were compared between both reviewers. Articles that were unclear on meeting the eligibility criteria were
discussed iteratively and appraised jointly at each stage of the screening process. If reviewers were unable
to reach an agreement on inclusion/exclusion of a paper, a senior reviewer was consulted. Three other
papers meeting the inclusion criteria that were identified independent from the final search strategy were
screened at full text and extracted.

Data Charting Process: A data charting template was developed by two reviewers and was used to, 1)
organize data that was being extracted from papers meeting the inclusion criteria, 2) summarize overall
conclusions, 3) identify the socio-ecological levels each factor fell under, and 4) highlight which risk and
protective factors were significantly associated with cannabis use. As there were fewer articles after
screening for inclusion, the reviewers extracted the first 30 articles together to ensure consistency of the
variables being extracted. The two reviewers continued data extraction independently. Articles were
collated and reviewed by both researchers once all eligible articles were extracted.



Data Synthesis and Abstraction: Data were extracted from each study sample and type (participants,
sample size, cross-sectional vs. longitudinal vs. intervention); main predictors and outcomes; study
objectives, findings, overall conclusions, limitations, and recommendations, the socio-ecological level
and sub-levels each risk/protective factors falls under, and whether the risk/protective factors were
predictive of with cannabis use. The socio-ecological model was used as a guiding framework to
characterize the literature and to classify types of predictors within the school setting that influence
cannabis use; this decision was made a priori.

3. Results
3.1 Article screening and study selection

A systematic literature search retrieved 4,186 articles from PubMed (n=1,541), Embase (n=944),
and Scopus (n=1701). After deduplication within Mendeley, 2,829 articl >s were derived. Article title and
abstracts were assessed in the first screening stage, and 2,657 failed to mo.* the inclusion criteria. After
removing excluded articles from the first screening stage, 173 were ret.1e, >d ror full-text screening. From
the full-text screening, 81 met the inclusion criteria and were selected .'~r dita extraction and charting.
The most common reasons for exclusion included: not examining ‘ cho. I-specific risk and/or protective
factors (n=40); outcome variable(s) of interest was not specific ~ann.:s use (n=18); articles were not
primary research (n=14); and research sample included partic’, ~n.. who were >18 years of age (n=13).
The screening and review process is illustrated using a CON:'OR ~ flow diagram.

3.2 Description of the charted literature

As per the inclusion criteria, publication yea  r. +ged from 2010 to 2020. A majority of the
literature that met the inclusion criteria was crose ~ec.’onal (73% [n=61]), and the remaining 23 studies
were longitudinal in design; 4 of which were | «ngi*adinal intervention studies. More than half of the
included articles (64%) were from North Americ. Average student sample size was 10,191 (baseline
sample sizes used for longitudinal or repear ~ross-sectional studies) and the median student sample was
2,513; the smallest sample included was 'Z" si.dents, and the largest was 114,364 students. More than
half of the included studies were conducter. within a high school sample (51% [n=42]), while 10 studies
were conducted within a middle school s. mple, and 29 studies were conducted among both middle and
high school students. Twenty-sever st.lies were conducted within a specific population of interest (e.g.,
among LGBTQ+ students, racial’ 7eq students, students of a particular gender).

3.3 Characterizing the litera*u. ~ ui.aer the socio-ecological framework

Using the socio ~co ngic al model (Bronfenbrenner, 1977) as a guiding framework for this
scoping review, four levels . f risk and protective factors of cannabis use were identified and used to
characterize the retrieved !** _rature. Overall findings from the extracted articles have been described
under each domain as follows and summarized in Table A in the Appendix.

Individual-level:

Research examining associations between student cannabis use and truancy, bullying experience,
school sports participation, attitudes, and commitment towards school and/or academic performance were
considered under the individual-level of the socio-ecological model. Of the articles meeting the inclusion
criteria, 41 examined individual-level school influences of cannabis use. There were 13 articles that
examined truancy as a risk factor. In general, truancy was identified as a strong risk factor for cannabis
use, however, Maynard and colleagues provide evidence that distinct profiles of truancy exist among
youth and not all truant youth demonstrate the same propensity for risky behaviours (Maynard et al.,
2012). Among the 9 articles examining in-school bullying as a risk factor for cannabis, results were
mixed. While cannabis use was more common among students experiencing victimization (Fallin-Bennett
& Goodin, 2019; Gaete et al., 2017; Lee, Hong, Resko, & Tripodi, 2018), results often varied by gender



(J. Lee et al., 2020; Wormington et al., 2013) and bullying type (e.g., physical bullying,
cyberbullying, face-to-face bullying)(J. Lee et al., 2018; Vaughan et al., 2011); victimized boys (Lee,
Choi, Thornberg, & Hong, 2020; Wormington, Anderson, Tomlinson, & Brown, 2013) and boys who
reported participating in cyberbullying were more likely to report cannabis use (Lee et al., 2020).
Perpetration was also consistently a significant risk factor for cannabis use (Farhat & Simons-Morton,
2011; Gaete, Tornero, et al., 2017). Five articles examined school sports participation and its
association with cannabis use; similar to in-school bullying, results were mixed and showed differentiated
associations across gender. Three articles examining the influence of social status at school and student
cannabis use all demonstrated mixed results. Eleven articles examined whether attitude towards school
was related to student cannabis use; results were mixed, and significant associations were observed in
about half of the articles included (n=6). Among the significant findings observed, poor school
satisfaction (Hoff, Andersen, & Holstein, 2010) and negative attitudes towards school (Jovic et al., 2014;
King, Vidourek, & Yockey, 2019; Zaharakis et al., 2018) were associate 1 with higher cannabis use
among students. Lastly, 16 articles identified student academic performanc. and attainment as key factors
related to cannabis use. In general, high academic achievement was id nti1. 2d as a significant protective
factor against cannabis use and was observed in 13 articles. Gender .:a..Z.ed results from Farhat and
colleagues (2011) suggest that this protective effect was more pror. ~unc 2d among male students.

Interpersonal-level:

Associations between at-school relationships (i.e., pe.-< .eachers and other school
administration), students’ perceived connection to their schr.ol, a..d student cannabis use were examined
and characterized under the interpersonal-level of the ¢ >clo- ecological model. There were 55 articles that
examined interpersonal-level school factors of cann~nis .z¢. Of these included articles, 22 examined the
impact of school connectedness on student canr ab. > us> Overall, school connectedness was reported as
an important indicator of cannabis use by a ma, i’y of the articles (n=13). Poor school connectedness and
belongingness was often linked to an increased risw of cannabis use (Jovic et al., 2014) and frequency
(Fallu, J.-S., et al., 2014), whereas strong s."o0ol connectedness demonstrated protective effects against
cannabis use (Arsenault et al., 2018; C2ve: <t al., 2012; Gaete, Tornero, et al., 2017; Gaete &
Araya, 2017; Vaughan et al., 2011° \/ectnerson et al., 2018; Wormington et al., 2013). Twenty-
eight articles examined the influence « ¥ school peers. A majority found peers to be a significant predictive
factor of cannabis use whereby neg. ‘ive peer influence, such as peer deviance and delinquency (Lee et
al., 2020, 2018), and having frienads *hat use substances (Rudolph et al., 2018) were found to be risk
factors for cannabis use. Wh!~ su~¢ research identified positive peer influences such as peer support as
protective against cannabis se ( 2eltzer & Pengpid, 2019), other research found support from
friends was associated w.*h nigher use of cannabis (Moore et al., 2018). Similarly, teacher
influence on cannabis use ~~a serve as both a risk or protective factor; while having positive and
supportive relationships with teachers demonstrated protective effects against cannabis in 7 articles,
teacher discrimination was identified as a risk factor for cannabis use in 2 articles. Student cannabis use
and other school relationships were examined in 2 articles, however, associations were not found to be
significant.

Community-level:

Research examining the location of schools, surrounding built environments, and school SES and
student cannabis use were considered under the community level of the socio-ecological model. Eight
articles examined community-level school factors of cannabis use whereby 5 of the included articles
reported significant associations. Environmental access and availability of cannabis (i.e., proximity and
number of cannabis retail stores) were examined in 3 articles, and no significant relationships were
observed between cannabis use and access (Brooks-Russell et al., 2018; Zuckermann et al., 2020).
School socio-economic status (SES) was examined in 5 included articles. While significant relationships
between SES and cannabis use were observed, results varied; while one study found youth attending



schools belonging to areas with greater social disadvantages had a lesser risk for cannabis
experimentation (Jovic et al., 2014), another study suggested attendance in lower-SES schools
corresponded to greater risk of cannabis use (Buttazzoni et al., 2020; Hill & Mrug, 2015). On the
other hand, medium school-level SES was associated with higher probability for cannabis use when
compared to low school-level SES (Gaete, Tornero, et al., 2017; Pavic Simetin et al., 2013) and high
school-level SES (Gaete, Tornero, et al., 2017). Six articles examined the association between school
urbanicity and student cannabis use. Similar to school-level SES, both significant and insignificant
relationships with urbanicity were observed. Among the significant associations, results were mixed and
both urban schools (Zhen-Duan et al., 2014; Zuckermann et al., 2020) and rural schools (Buttazzoni
et al., 2020) were identified as risk factors for cannabis use.

Societal-level:

Twenty-four articles examined societal-level school factors of c.~nabis use, which considered the
distal elements of influence including school climate and policy. Eight »~tic. s examined the impact of
school policy and discipline on cannabis use. Cannabis use was highei in s« hools using out-of-school
suspension and low policy enforcement (Evans-Whipp et al., 207.5,. In support of this, fair but
authoritative (Cornell & Huang, 2016; Magier et al., 2020) a1a ~regressive (Magier et al., 2020)
school disciplinary types were associated with lower levels of ~ai.~abis use. School drug programs were
examined by two articles, however, no significant effects or. ~annbis use were observed (Eitle et al.,
2017; Zuckermann et al., 2020).

School type and school performance were e¥ai.>'ne by 4 articles; findings that general schools
(i.e., compared to vocational or professional schr~1s, *nd lower school-level academic performance (i.e.,
compared to high preforming schools) were cc asis’ent risk factors for cannabis use (Dudovitz et al.,
2018; Gaete & Araya, 2017; Hill & Mrug, 2u.'5; Pavic Simetin et al., 2013; Terzic Supic et al.,
2013). Five articles examined school compc-ition as a risk factor for cannabis use; in general, higher
cannabis use rates were observed among »C1. "0\ with greater ethno-racial diversity (Fisher et al., 2019;
Hill & Mrug, 2015; Eitle, Thorsen, & E it'2, 2017) and heterogenous SES among students (Pavic
Simetin et al., 2013). Nineteen arti. ‘es e.amined school culture and climate as a predictor of cannabis
use; however, both significant [n=: 2] and insignificant [n=7] associations were identified. Some research
found that cannabis use was invers ~ly associated with supportive school environments(Hodder et al.,
2016), particularly among LGk O - youth (Heck et al., 2014; Zhang et al., 2020). Positive school
climate demonstrated prote: tive >ffects against cannabis use(Sznitman & Romer, 2014) whereas
negative school climate w. a 11sk factor (Cambron et al., 2020). Conversely, Farhat and colleagues
(2011) found that negative s~ hool climate was protective against cannabis use only among female
students. Visibility of cannabis use in school was related to an increase in student cannabis use
(Hamilton et al., 2012; Kuntsche, 2010). School drug climate and perceived peer cannabis use were
found to be consistently linked to individual cannabis use (Gaete & Araya, 2017; Hoff et al., 2010;
Zuckermann et al., 2020).

Multi-level:

Of the 81 articles that met the search criteria, 39 examined more than one level of influence on
cannabis use. Only 2 articles (Gaete & Araya, 2017; Rudolph et al., 2018) examined factors across all
4 levels of the socio-ecological framework. Current research that provides a comprehensive examination
of all potential levels of influence is minimal and demonstrates the limitations of existing evidence.

Discussion
In order to provide a more complete picture of the various factors of youth cannabis use, this
scoping review aimed to identify existing literature that examined the risk and protective elements of



cannabis use within the context of a school setting. Using the socio-ecological framework to classify the
common themes of school-level influences within youth cannabis use research, this scoping review
method was effective at identifying important school parameters of youth cannabis use. Moreover, this
scoping review lent insight on potentially overlooked factors and levels of influence, important evidence
gaps and inconsistencies within the literature, and direction for future research in this field. A majority of
school-based research that was available examined individual- and societal-level school parameters of
youth cannabis use. While some research indicates that individual-level factors are more commonly
linked to cannabis use compared to environmental factors (Jovic et al., 2014), Dudovitz and colleagues
provide compelling evidence that school climate and community is critical in shaping student health and
wellbeing, and that changes can have immediate results (Dudovitz et al., 2018).

Many of the risk and protective factors identified in this scoping review demonstrated mixed
findings both in terms of significance and directionality of association. P iixed findings may be a result of
varying youth profiles, whereby risk or protective effects that are strongly , vesent in subpopulations (e.g.,
geographical, demographic, or cultural factors) may become null wher ex.mined across a large sample of
schools or among general populations. For example, school climate ~nu ~t.dent connectedness were often
found to be important protective factors in vulnerable populations >f yc 1th, including lower-SES
racialized youth (Dudovitz et al., 2018) and LGBTQ+ youth (-\rsenault et al., 2018; Heck et al.,
2014; King et al., 2015; Vaughan et al., 2011). Similarly . vuard and colleagues (2012), provide
evidence of distinct profiles of truancy existing among youth “heceby only some truant youth are at a
greater risk for cannabis use. Mixed findings may also be a .esul. of school specific parameters being
densely interconnected; school connectedness may imj ar. cannabis use due to its dependence on other
school factors such as peer victimization and bullyirx cuiiare (J. Lee et al., 2020; Wormington et al.,
2013). Additionally, academic culture of the sci10¢" or .chool-level performance may also influence an
individual’s academic aspirations and attitudes .~ vards school, and in turn, act as a protective factor
against cannabis use. These results sugges” a comp.2x and bidirectional interplay between school-level
influences and moderating variables when nre licting cannabis use; additional research and critical
appraisal is needed to understand the inte¢ rr.1c “onships that exist across different school domains and the
true influential factors of cannabis use.

Evidently, schools predisp. <e youth to both risk and protective environments. By using the socio-
ecological model as a guiding fran.~wurk, this scoping review provides a universal examination of the
risk and protective factors of cai.~ak is use across all levels of influence that students are exposed to
within the school context. This s >oping review summarizes school-level risk and protective factors of
youth cannabis use, whic.. sugzest that individual- and societal-level factors may have the strongest
influence. While mixed find) 1gs were observed within our scoping review, there were several factors that
demonstrated consistent risk/protective effects. Truancy, bullying perpetration, and school drug climate
were all found to be consistent risk factors for cannabis use. Moreover, authoritative and progressive
school discipline approaches were consistently protective against student cannabis use, though literature
was limited. On the other hand, higher academic achievement and performance were found to be
protective at both the individual and school levels.

Given that findings for school risk and protective factors were mixed, our results suggest that
factors may be unique to each student population and school environment. As such, schools are
encouraged to learn more about their student population and the risk and protective factors that are
present within their school specifically. These findings may also be supplemented by further systematic
and meta-analytic review. Our synthesis revealed mixed findings and as such, critical appraisal of the
evidence would provide additional insight into the robustness of significant and insignificant findings
summarized in this scoping review. Moreover, many articles evaluating school-based cannabis
intervention programming were retrieved by our search strategy and an assessment of the impact and



efficacy of ongoing prevention efforts would be of benefit to school decision makers. From a knowledge
mobilization perspective, findings from a systematic review or meta-analysis may deliver more accessible
and actionable evidence within this domain to school stakeholders specifically. However, it remains a
necessary first step to map the current literature within the field, as we have in this scoping review.

Research gaps:

Our results identified a number of evidence-gaps within the existing literature. As previously
noted in a report by the World Health Organization (World Health Organisation, 2016), most of the
studies retrieved in our search were conducted in higher-income countries such as Australia, Canada, the
United States, and several countries in Europe. Research retrieved within lower-income countries was
modest, suggesting that while some of the same risk and protective factors may also apply within these
populations (Hall & Degenhardt, 2007), additional research is needed to understand whether influential
factors of youth cannabis use behaviours vary in developing countries.

Longitudinal literature was limited and most of the articles the ¢ mc* our criteria were cross-
sectional by design. As such, available research and these findings == ..~’.ed in determining the
directionality of association and predictive value for many of the f ctor. examined. Longitudinal research
throughout elementary-middle-high school years is needed in o:'er v understand upstream factors of
cannabis use and how these complex behaviours interact and c..-ng > in youth over time. More
specifically, this literature scan suggests that the available lo..7itv linal data tends to focus on more
proximal levels of influence such as individual and interpersona. “actors compared to distal factors at the
community and societal level. Leveraging studies that .ol .ect hierarchical data over time, such as the
COMPASS system (Leatherdale et al., 2014) in C in.72, Add Health (Harris et al., 2019) in the United
States, or the Millennium Cohort Study (Centre .0, Lo gitudinal Studies, n.d.) in the UK, may help to
wholesomely address early indicators of risk a. 1 r.otective factors of cannabis use among school aged,
and prevent/delay initiation or reduce cannabis us. over time.

A majority of the articles that we.e _-iginally retrieved by our systematic search was school-
based research, however, only a limited nu mF er of studies examined school-specific influences of
cannabis use. This suggests that whi'= sci.no0ls have been targeted as an accessible platform to reach
many youth, the modifiable factors witi.'m the school environment are often overlooked. Our results
suggest there is a paucity of resea.~h «xamining risk and protective factors at the community level (i.e.,
school-built environments) tha. ver: related to the school context. As cannabis legalization,
decriminalization, and liber .11z, *ion is becoming more common worldwide, cannabis retailer shops may
become more globally 7., ~val=n*. Given that existing behavioural evidence suggests that substance retail
density and proximity to sch yols have been an important factor predicting youth tobacco (Chan &
Leatherdale, 2011; Leaticrdale & Strath, 2007) and alcohol (Gohari et al., 2021) use, research
examining the association between the school-built environment and geographical accessibility to
cannabis retailer shops is required to evaluate its potential impact.

Future research:

Identifying knowledge gaps and multi-level factors that may be associated with student cannabis
use is an important first step to advancing school-based research and directing future studies. In turn,
future research that aims to address the gaps identified in this literature scan (i.e., clarifying directionality
of associations and the observed mixed findings), may assist school health decision makers in improving
student cannabis use outcomes and promoting healthier school environments overall.

Consistent with the SEM, our findings suggest that influences of cannabis use exist at multiple
levels (i.e., both proximal and distal). Additional research, with a particular focus on hierarchical and
longitudinal evidence, is needed to understand youth cannabis use within a wholistic context and to



delineate directionality and complex interactions between the various levels of influence. Additional
research on community level factors of interest is needed to better understand how the school-built
environment influences student cannabis use behaviours.

The literature retrieved and extracted in this scoping review is sufficient to provide scientific
consensus on key school correlates, however, deeper critical appraisal and evaluative reviews on the
available evidence for risk and protective factors at the individual, interpersonal, societal levels is needed.
Findings from this scoping review demonstrate the necessity to disentangle bullying experiences, it’s
interaction with other school factors such as school connectedness (J. Lee et al., 2020; Wormington et al.,
2013), and the differential impacts on youth cannabis use (e.g., boys vs girls). Though data were limited,
progressive and authoritative discipline was protective against student cannabis use; these findings may
be in accord with a restorative justice approach more broadly, and additional research to understand this
mechanism that may be guiding behaviour and decisions could have a nore universal application to
substance use policy and programs. Researchers should also consider stuc’es to characterize sex and
gender differences of cannabis use across the four levels of influence e«ai.incd here.

Strengths and Limitations:

This scoping review was limited by the search strategy 2op1.zch and inclusion criteria in that
relevant information may have been missed. First, our search -~y was limited to articles published
after 2010. While some relevant information may have been ost, ¥e chose to focus on the most recent
research given drug policy reform and changing attitudes wihiwn “he last decade and our search strategy
reflects the most current risk and protective factors of youv.h cannabis use. Moreover, studies conducting
research within a group of high school students that " ve. : sl.ghtly older than our specified criteria were
not extracted. Given the age restrictions of our c*“*=ri. any research examining cannabis use trajectories
from adolescence into adulthood would be exc -ude | and thus it is possible that our search was limiting in
the number of longitudinal articles that were inci. 1ed in our analysis. Moreover, the criteria for age may
have been particularly limiting for other cu.:wral contexts, where middle school is not necessarily
structured the same as high school, at leas. .2 N>rth America. Although some research specified that the
sample was indeed a high school sample, ¢ ticies that included youth older than 18 years of age did not
meet the bounds of the inclusion criteia. As such, relevant studies that are culturally unique may not be
captured within this scoping review . A.other limiting factor of our inclusion criteria was the requirement
of peer-reviewed, primary researh « ticles. Given that this scoping review did not include elements of
critical appraisal, inclusion of peer- cviewed articles only may help to ensure a quality standard of the
research that has been sumn-....7e.. Moreover, our search was limited to 3 databases that were selected
based on the topic of inf~res* Or erall, these confines may limit our retrieval of all important information
related to school-level influ "ntial factors of youth cannabis use.

Due to the nature and the broader focus of this type of review, our scoping review is limited in
that it does not formally evaluate the quality of evidence nor does it provide insight to which risk or
protective factors are most influential. The lack of critical appraisal further limits our ability to understand
the gaps in the literature regarding the quality of research that is available within this domain (Pham et
al., 2014). However, we provide comprehensive overview and synthesis of existing literature, which is
the emphasis of a scoping study, and highlight the need for future systematic reviews within this domain
to appraise the standard and quality of evidence available.

Conclusion

These findings suggest the importance of understanding cannabis use within wholistic contexts
and that the school environment plays a key role in preventing and facilitating cannabis use. This scoping
review summarizes recent literature examining the risk and protective school factors of youth cannabis
use, using social ecology as a guiding framework. After a comprehensive review of the literature, our
findings suggest a majority of available research has focused on individual and societal school-level



factors of cannabis use. While a number of consistent themes were identified, findings were mixed,
illustrating the need for a more critical examination of available research in order to understand which
risk and protective factors are most influential among youth. These findings have implications for future
research within the school-health domain and cannabis prevention efforts within school settings.
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Highlights

4 levels of influence of cannabis use at sc. 20l were identified in the literature
Schools predispose youth to both risw and protective environments

Few studies examined school-spe 1t.. factors of student cannabis use

Influences of cannabis use may .= L=.que to student populations/school environments



