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Objective: Adolescents who refrained from using cannabis despite having opportunities to do so represent an increasingly relevant group amid concerns about growing cannabis availability. We identified such cannabis-resilient adolescents and examined how they may differ from other youth especially in terms of prevention-relevant characteristics such as cannabis-specific contexts and cognitions.



Methods: Based on their self-reported cannabis use and direct use opportunities (i.e., use offers), we identified three groups from a nationally-representative cross-sectional sample of Norwegian high school students (N = 3,425; 47.8% boys, Mage = 18.2 ± 1.05): cannabis-naïve (no use/no offers; 59%), cannabis-resilient (no use despite the offers; 20.6%), and cannabis-using (20.3%). Multinomial regression models examined these three groups in relation to multiple socio-demographic, individual-level, and cannabis-related characteristics, focusing on cannabis-specific contexts (e.g., indirect use opportunities, access to cannabis) and cognitions [e.g., descriptive norms, perceived risks from trying cannabis, health knowledge, motivations for (non)use].



Findings: Overall, cannabis-specific contexts but not cannabis-specific cognitions differentiated cannabis-resilient and cannabis-naive students, whereas cannabis-specific cognitions but not cannabis-specific contexts differentiated cannabis-resilient and cannabis-using students. Among other factors, more accurate cannabis descriptive norms, health knowledge and risk perceptions, as well as more legal and personal reasons for non-use were significantly associated with cannabis resilience vs. use.



Conclusion: Use opportunities represent necessary but not sufficient conditions for cannabis use, as cannabis-specific cognitions differentiated cannabis-resilient from cannabis-using students notwithstanding shared exposures. Consideration of these potentially modifiable protective factors—cannabis-related knowledge and (non)use motives in particular—may be vital for person-centered initiatives across social contexts increasingly marked by cannabis availability and accessibility.
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Introduction

Given its well-documented associations with multiple adverse health and psychosocial outcomes, cannabis use poses a significant, yet preventable risk for adolescent health and development (1–5). The nature of this risk is rapidly evolving, as reflected in the prolific selection of novel and more potent cannabis products readily available through the emerging legal and decriminalized markets (6–9). These structural changes involving greater physical availability and accessibility of cannabis are of particular concern as drug exposures and use opportunities—tangible situations where drugs such as cannabis are available and can easily be used if so desired—represent both the necessary conditions for cannabis initiation (10–17) and putative risks for more hazardous use patterns (9, 18, 19). Indeed, legal frameworks outlawing cannabis largely operate at this contextual level by aiming to reduce availability of the drug, the ensuing exposures and use opportunities, and ultimately, the use itself. However, the illegal status of cannabis—and its thereby presumed limited availability—can no longer serve as a prevention cornerstone. Given these legislative and structural shifts, there is a growing need for evidence-based research of relevance to novel person-centered prevention strategies.

One way to inform such strategies may be to focus on understanding adolescents' reasoning behind the decision whether to engage in cannabis use given an opportunity to do so (20–22). Specifically, those who decided against cannabis use despite use opportunities may be a highly relevant and informative group amid concerns of growing physical availability and social legitimacy of cannabis. Such adolescents may be understood within resilience framework (23–25), as they remained cannabis-free despite encountering the necessary risk conditions (i.e., physical opportunities) for initiation. Understanding factors that may differentiate these youth from their cannabis-using peers with whom they shared identical drug exposures can indeed provide valuable prevention-relevant insights.

These questions were addressed in an emerging international literature (17, 26), which identified a set of risk and protective factors—including socio-demographic characteristics, parental substance use and monitoring, and adolescents' behavioral and temperamental traits—associated with (non)resilience in face of cannabis use opportunities. While providing the significant initial steps in understanding differences between cannabis-resilient and cannabis-using youth, many of these characteristics remain of limited prevention utility given their hardly modifiable nature. And even though both of these international studies (17, 26) also pointed at the importance of risk perceptions, knowledge, and attitudes, we still know relatively little about such cannabis-specific cognitions that may be underlying resilience processes among youth faced with direct opportunities to use cannabis.

This study extends the current literature by examining adolescents' responses to direct opportunities to use cannabis in relation to their cannabis-specific contexts and cognitions. Specifically, as recent research underscored the role of cognitions in underage cannabis use (27)—including health beliefs (28, 29), risk perceptions and knowledge (30, 31), and motives and reasons for both use and non-use (20, 32, 33)—we explored these characteristics among youth who remained drug-free despite having received concrete offers to use cannabis. We did so while accounting for a range of additional factors relevant to substance use among young people, reflecting socio-demographic characteristics of both adolescents and their families (34–37), adolescents' individual-level characteristics reflecting their temperament, health, and use of other substances (38–42), and finally, adolescents' cannabis-specific contexts reflecting their additional exposures to cannabis.

Specifically, in this exploratory report based on a large nationally representative sample of Norwegian high school students we aimed to:


	1.Identify and classify adolescents according to their cannabis involvement, reflecting not only their cannabis use but also their direct opportunities to do so. Based on prior literature, we expected to identify three core groups of adolescents: cannabis-using; cannabis-naïve (no use/no direct use opportunity), and—most importantly—cannabis-resilient (no use despite direct use opportunities).

	2.Compare these three cannabis-involvement groups on a range of prevention-relevant characteristics, focusing on cannabis-specific contexts and—most importantly—cannabis-specific cognitions of the resilient group.



Closer exploration of these resilient youth and the putatively protective cognitions that contribute to their decision-making can prove informative for the development of education and public health strategies during periods characterized by increasing availability and accessibility of cannabis.



Materials and methods


Participants

We analyzed data from CANN2021 study, which recruited students from 34 high schools from across Norway to obtain a nationally representative sample of this adolescent population (43, 44). Because the school enrollment procedures in Norway are primarily based on the birth cohort year, majority of adolescents (97.7%) enter the 3-year academic or the 4-year vocational high school program at the age of 16 (45), translating to ages 16–17 in the first year (i.e., Grade 11), ages 17–18 in the second year (i.e., Grade 12) and ages 18–19 in the third year (i.e., Grade 13) of high school. Our targeted CANN2021 sample size was designated to be in close alignment with other key regional monitoring efforts, specifically the European School Survey Project on Alcohol and Other Drugs (ESPAD) for Norway, Sweden, and Finland (46, 47).

Student participants anonymously completed e-questionnaires focusing on their cannabis involvement and experiences broadly defined as part of a regular school hour between February 25 and April 10, 2021. All 34 participating schools thus completed data collection within the designed time-window during the 2021 Spring semester. Out of 4,122 initially eligible students from 236 classrooms, a total of 3,490 students (48.4% boys) from 210 classrooms completed e-questionnaires corresponding to 89% classroom, and 84.7% individual student participation rate. Our analytical sample for this report consisted of 3,425 students (47.8% boys, Mage = 18.2 ± 1.05) who provided valid data on their cannabis involvement, including any life history of cannabis use and/or encountered offers to use cannabis.

The study received IRB approval by the Norwegian Institute of Public Health (P-360: 21/11430-1). Because the core e-survey was anonymous and students were 16 years old or older, no parental consent was required, and the students themselves consented through participation after having received both written and oral information about the study. Study design, including detailed sampling, recruitment, and reimbursement procedures were described in detail previously (43, 44).



Measures


Cannabis involvement groups

Participants reported if they ever (a) used cannabis and (b) encountered direct use opportunities in the form of cannabis offers, but haven't used the drug. These two questions were used to classify students into three groups reflective of their cannabis involvement: (1) students who reported neither cannabis use nor receiving use offers (i.e., cannabis-naïve group); (2) students who reported no cannabis use despite receiving at least one offer to use cannabis (i.e., cannabis-resilient group), and (3) students who reported any lifetime cannabis use (i.e., cannabis-using group).



Socio-demographic characteristics

These characteristics were known either from the sampling and data-collection procedures, or were reported by the participants. These include the participants' gender (coded as “Boy” vs. “Rest”); school type (Vocational/Academic) and grade (11th, 12th, or 13th, corresponding to ages 16–19 in Norway); family structure (re-coded into “Non-intact biological family” vs. “Rest”); parental education (re-coded into three categories of either Both/At least one/Neither parent with a college degree); immigrant background based on country of birth for themselves and their parents (re-coded into “Immigrant background” vs. “Rest” following the official Statistics Norway definitions); and community of residence (Urban/Rural).



Individual-level characteristics

Participants' reports of their Norwegian, English, and math GPA were recoded to indicate whether they were failing at least one subject in school (Yes/No). Sensation seeking was assessed with a 4-item short Zuckerman Sensation Seeking scale specifically developed to tap into temperamental domains associated with adolescent substance use (40, 41); students' responses on a 5-point Likert scale were averaged such that the greater scale scores indicated greater sensation seeking (Cronbach's alpha = .79). Impulsivity was assessed with four items selected from the longer 8-item Barrat Impulsivity Scale (42); students' responses on a 4-point Likert scale were recoded and averaged such that the greater scale scores indicated greater impulsivity (Cronbach's alpha = .61). The participants' ratings of their mental and physical health on a 5-point Likert scale were dichotomized to reflect poor physical health and poor mental health respectively (coded as “Very poor/Poor” vs. “Rest”). Participants' reports of their lifetime tobacco and alcohol use histories were recoded to reflect mutually exclusive tobacco use categories of either “None”, “Cigarettes only”, “Snus only”, or “Both cigarettes and snus” and alcohol use categories of either “None”, “Alcohol use without blackouts history”, or “Alcohol use with blackouts history”.



Cannabis-specific contexts and cognitions

Participants' reports of situations where others were using cannabis but they themselves did not were recoded to reflect any indirect exposure to cannabis use opportunities (“Yes” vs. “Rest”) whereas their affirmative responses to the question asking if it would be easy for them to obtain cannabis were recoded to reflect easy access to cannabis (“Easy access” vs. “Rest”).

In addition to these two measures of their cannabis-specific contexts, students completed a module assessing their cannabis-specific cognitions. Participants' beliefs about how many of their classmates tried cannabis reflected their cannabis descriptive norms (48) and were recoded into “None/Don't know”, “Some to up to half”, “Half or more” response categories. Participants' non-affirmative responses on six items assessing their perceptions of health, social, and other risks from trying cannabis (46, 49, 50) were summed up to create a 0–6 index reflecting the extent of their perceptions of no risks from trying cannabis. Participants' erroneous responses on five items assessing possible negative health consequences of cannabis use (31, 49) were summed up to create a 0–5 index reflecting the extent of their cannabis health misconceptions. Participants motivations for and expectations from cannabis use were assessed with the 6-item Marijuana Motives Measure (MMM) (51, 52), composed of the two top-loading items each from the Social Motives (Cronbach's alpha = .87), Coping Motives (Cronbach's alpha = .76), and Conformity Motives (Cronbach's alpha = .81) subscales. The original 3-point responses (“Disagree”/“Neither Agree nor Disagree”/“Agree”) were averaged to create the corresponding Social, Coping, and Conformity motivations for cannabis use such that the greater scores reflected greater endorsement of a given motivation. Finally, participants endorsements of any of the three health (e.g., “Cannabis can harm my health.”), two legal (e.g., “I do not want to do anything illegal.”), and one personal reason (e.g., “Using cannabis is against my beliefs.”) for not using (more) cannabis (20, 32) were summed up to create corresponding indices for various reasons for cannabis non-use.




Analyses

Based on their self-reported histories of cannabis use and cannabis offers, all student participants were classified into three cannabis involvement groups: cannabis-naïve, cannabis-resilient, and cannabis-users. Then, crude and fully adjusted multinomial regression models were used to examine the associations between these three groups and multiple risk and protective factors, including (a) socio-demographic characteristics (i.e., gender, school grade, school type, family structure, parental education, immigrant background, and urbanity), (b) individual-level characteristics (i.e., school subject failure, sensation seeking, impulsivity, self-rated physical and mental health, and extensive histories of tobacco and alcohol use), and (c) cannabis-specific contexts (i.e., indirect use opportunities, easy access to cannabis) and cognitions (i.e., beliefs about others' use, perceived risks from cannabis use, misconceptions about health effects of cannabis use, motivations for cannabis use and non-use).

No weighting procedures were utilized because the sample was representative of the Norwegian high school students in terms of key sampling indicators, and closely aligned with the general population of Norwegian 17–19 year olds (44). Similarly, no missing data procedures were utilized to account for 65 participants who did not respond to the question assessing cannabis use history. Missingness on the remaining variables was low, and whenever possible, missing values were conservatively recoded into the “Rest” or “No risk” categories during dichotomization/categorization procedures.

We reported how we determined our sample size, all data exclusions (if any), all manipulations, and all measures in the study, and we follow JARS (53). All analyses were performed in Stata v. 18 (54). The main multinomial regression model addressing our key research questions was estimated with Stata's -mlogit command while accounting for clustering at the school level with the -vce (cluster school-variable) option. The resulting estimates were reported as the adjusted Relative Risk Ratios (aRRR)—commonly interpreted as Odd Ratios (OR)—with corresponding 95% CI. The data that support the findings of this study are not publicly available due to ethical reasons and privacy conditions imposed by the consent procedures. The study design and analyses were not pre-registered, and the results should therefore be considered exploratory.




Results


Cannabis involvement groups

A total of 695 (20.3%) participants reported having used cannabis at least once during lifetime. Among students who never used cannabis, 707 (or 20.6% of the entire sample) reported at least one direct use opportunity (i.e., at least one cannabis offer) and were classified as cannabis-resilient, while the remaining 2,023 participants (or 59.1% of the entire sample) reported no exposure to direct use opportunities and were thus classified as cannabis-naïve. Socio-demographic, individual-level, and cannabis-related characteristics of our analytical sample across these three cannabis-involvement groups are shown in Table 1. Crude associations between these variables and the three cannabis-involvement groups show a general dose-response pattern such that the lowest risk categories tended to be associated with the cannabis-naïve group whereas the greatest risk categories tended to be associated with the cannabis-using group.



TABLE 1 Sample characteristics and study variables by cannabis involvement groups.



	Study variables
	Valid n
	Entire sample (N = 3,425)



	Cannabis-naïve n = 2,023 (59.1%)
	Cannabis-resilient (ref.) n = 707 (20.6%)
	Cannabis-using n = 695 (20.3%)



	n (%) or M ± SD
	n (%) or M ± SD
	n (%) or M ± SD





	Socio-demographic characteristics



	Gender (Boy vs. Rest)
	3,396
	859 (42.8%)***
	376 (53.6%)
	399 (57.9%)



	High School grade:
	3,425
	
	
	



	 11th (age 16–17)
	1,124
	758 (37.5%)***
	201 (29.7%)
	156 (22.5%)



	 12th (age 17–18)
	1,123
	652 (32.2%)***
	200 (28.3%)
	271 (39.0%)***



	 13th (age 18–19)
	1,178
	613 (30.3%)***
	297 (42.0%)
	268 (38.5%)



	High school type (Vocational vs. Academic)
	3,425
	681 (33.7%)
	212 (30.9%)
	258 (37.1%)**



	Non-intact biological family
	3,425
	553 (27.3%)***
	252 (35.6%)
	314 (45.2%)***



	Parental education:
	3,425
	
	
	



	 Both parents with college degree
	1,434
	828 (40.9%)
	320 (45.3%)
	286 (42.2%)



	 At least one parent with college degree
	975
	576 (28.5%)
	195 (27.6%)
	204 (29.4%)



	 Neither parent with college degree
	1,106
	619 (30.6%)*
	192 (27.1%)
	205 (29.5%)



	Immigrant background
	3,425
	413 (20.4%)
	121 (17.1%)
	149 (21.4%)*



	Community of residence (Urban vs. Rural)
	3,425
	621 (30.7%)***
	309 (43.7%)
	326 (46.9%)



	Individual-level characteristics



	Failing at least one school subject
	3,425
	25 (1.2%)
	10 (1.4%)
	27 (3.9%)**



	Sensation Seeking
	3,398
	2.86 ± .82***
	3.11 ± .81
	3.33 ± .81***



	Impulsivity
	3,407
	2.21 ± .55***
	2.89 ± .58
	3.35 ± .55***



	Poor/Very poor physical health
	3,425
	55 (2.7%)
	22 (3.1%)
	33 (4.8%)**



	Poor/Very poor mental health
	3,425
	215 (10.6%)
	95 (13.4%)
	118 (17.0%)***



	Tobacco use history:
	3,425
	
	
	



	 None
	1,740
	1,388 (68.6%)***
	305 (43.2%)
	47 (6.8%)***



	 Cigarettes only
	262
	132 (6.5%)***
	58 (8.2%)
	72 (10.4%)***



	 Snus only
	292
	160 (7.9%)***
	102 (14.4%)
	30 (4.3%)***



	 Both cigarettes and snus
	1,131
	343 (16.9%)***
	242 (34.2%)
	546 (78.5%)***



	Alcohol use history:
	3,425
	
	
	



	 Non-drinker
	904
	736 (36.4%)***
	144 (20.4%)
	24 (3.5%)***



	 Drinker, no blackout history
	1,224
	819 (40.0%)***
	241 (34.1%)
	173 (24.9%)***



	 Drinker, blackout history
	1,297
	477 (23.6%)***
	322 (45.5%)
	498 (71.6%)***



	Cannabis-specific characteristics



	a) Cannabis-specific contexts



	Indirect cannabis use opportunity
	3,425
	413 (20.4%)***
	548 (77.5%)
	600 (86.3%)***



	Easy access to cannabis
	3,425
	326 (16.1%)***
	385 (54.5%)
	510 (73.4%)***



	b) Cannabis-specific cognitions



	Descriptive norms/classmates trying cannabis:
	3,425
	
	
	



	 None/dk
	891
	719 (35.6%)***
	134 (19.9%)
	38 (5.5%)***



	 Some to under half
	1,827
	1,017 (54.7%)***
	381 (53.9%)
	339 (48.8%)***



	 Half or more
	707
	197 (9.7%)***
	192 (27.2%)
	318 (45.7%)***



	No perceived risks from trying cannabis (0–6 index count)
	3,425
	1.64 ± 1.95***
	2.54 ± 2.18
	4.02 ± 1.98***



	Health misconceptions (0–5 index count)
	3,425
	.37 ± .70***
	.58 ± .89
	1.22 ± 1.21***



	Cannabis Social Motives
	3,391
	1.65 ± .63***
	1.91 ± .66
	2.53 ± .56***



	Cannabis Coping Motives
	3,380
	2.14 ± .66***
	2.31 ± .62
	2.59 ± .49***



	Cannabis Conformity Motives
	3,374
	1.57 ± .57
	1.61 ± .60
	1.77 ± .66***



	Health reasons for cannabis non-use (0–3 index count)
	3,425
	1.90 ± 1.01***
	1.71 ± 1.06
	.99 ± 1.05***



	Legal reasons for cannabis non-use (0–2 index count)
	3,425
	1.19 ± .78*
	1.12 ± .79
	.80 ± .78***



	Personal disapproval reason for cannabis non-use
	3,425
	1,001 (49.5%)***
	296 (41.9%)
	85 (12.2%)***




	Reported n and % based on the analytical sample of 3,425 students with valid responses on two questions assessing cannabis involvement. Univariate multinomial regression models were used to estimate the relative risks of cannabis involvement groups as a function of study variables. Denoted are the differences between Cannabis-resilient and Cannabis-naïve students, and between Cannabis-resilient and Cannabis-using students only, i.e., Cannabis-resilient group was the referent group in all analyses.


	*p ≤ .05.


	**p ≤ .01.


	***p ≤ .001.









Cannabis involvement as a function of cannabis-specific contexts and cognitions


Cannabis-resilient vs. cannabis-naïve group

Results from the adjusted multinomial examining associations between all study variables and the three cannabis-involvement groups are shown in Table 2. Specifically, the profiles of cannabis-resilient and cannabis-naïve students were almost identical in terms of their socio-demographic and individual-level characteristics, such that—save for gender, family structure, urban residence, and tobacco use history—there were no significant differences in the associations between the school grade, school type, parental education, immigrant background, subject failure, sensation seeking, impulsivity, and self-rated physical and mental health across these two groups. However, significantly greater cannabis-specific contexts—such as indirect cannabis use opportunities and easy access to cannabis—were differentiating cannabis-resilient from the cannabis-naïve students. Students with beliefs that half or more of their classmates tried cannabis already and students with greater misconceptions concerning negative health effects of cannabis use were also significantly more likely to be in the cannabis-resilient than in the cannabis-naïve group, as were the students with greater endorsement of social motives but lower endorsement of conformity motives for cannabis use. Finally, there were no significant differences in the associations between the remaining cannabis-specific cognitions—including perceived risks from trying cannabis; coping motives/expectations of cannabis use; and health, legal, and personal reasons for cannabis non-use—and these two groups of high school students who never used cannabis.



TABLE 2 Likelihood of cannabis involvement in a particular group as a function of adolescent's socio-demographic, individual-level, and cannabis-specific characteristics, n = 3,313.



	Study variables
	Cannabis-involvement groups



	Cannabis-naïve
	Cannabis-resilient (ref.)
	Cannabis-using



	Estimate [95% CI]
	Estimate [95% CI]
	Estimate [95% CI]





	Socio-demographic characteristics



	Gender (Boy)
	.47 [.36, .62]***
	–
	.99 [.72, 1.34]



	High School grade:
	
	
	



	 11th (age 16–17)
	–
	–
	–



	 12th (age 17–18)
	1.08 [.79, 1.47]
	–
	1.44 [.97, 2.14]



	 13th (age 18–19)
	.77 [.59, 1.004]
	–
	1.22 [.75, 1.96]



	High school type (Vocational)
	.98 [.72, 1.31]
	–
	1.18 [.86, 1.60]



	Non-intact biological family
	.79 [.63, .99]*
	–
	1.28 [.97, 1.70]



	Parental education:
	
	
	



	 Both parents with college degree
	–
	–
	–



	 At least one parent with college degree
	1.16 [.92, 1.45]
	–
	.96 [.70, 1.29]



	 Neither parent with college degree
	.95 [.72, 1.24]
	–
	1.06 [.77, 1.45]



	Immigrant background
	1.04 [.81, 1.24]
	–
	2.07 [1.38, 3.10]***



	Community of residence (Urban)
	.65 [.52, .81]***
	–
	1.47 [1.05, 2.07]*



	Individual-level characteristics



	Failing at least one school subject
	1.29 [.62, 2.65]
	–
	2.92 [1.12, 7.60]*



	Sensation Seeking
	.94 [.82, 1.09]
	–
	.94 [.78, 1.12]



	Impulsivity
	.92 [.77, 1.10]
	–
	.77 [.56, 1.05]



	Poor/Very poor physical health
	1.06 [.57, 1.94]
	–
	1.79 [.83, 3.89]



	Poor/Very poor mental health
	.73 [.51, 1.04]
	–
	1.05 [.70, 1.57]



	Tobacco use history:
	
	
	



	 None
	–
	–
	–



	 Cigarettes only
	.81 [.53, 1.24]
	–
	5.80 [3.39, 9.93]***



	 Snus only
	.53 [.34, .81]**
	–
	1.73 [1.04, 2.88]*



	 Both cigarettes and snus
	.55 [.38, .79]***
	–
	10.70 [7.70, 14.85]***



	Alcohol use history:
	
	
	



	 Non-drinker
	–
	–
	–



	 Drinker, no blackout history
	.89 [.67, 1.18]
	–
	3.60 [1.74, 7.47]***



	 Drinker, blackout history
	.75 [.53, 1.06]
	–
	4.92 [2.43, 9.95]***



	Cannabis-specific characteristics



	a) Cannabis-specific contexts



	Indirect cannabis use opportunity
	.12 [.09, .16]***
	–
	1.32 [.83, 2.07]



	Easy access to cannabis
	.34 [.29, .42]***
	–
	1.07 [.80, 1.43]



	b) Cannabis-specific cognitions



	Descriptive norms/classmates trying cannabis:
	
	
	



	 None/dk
	–
	–
	–



	 Some to under half
	.86 [.66, 1.12]
	–
	2.39 [1.51, 3.79]***



	 Half or more
	.47 [.35, .63]***
	–
	3.95 [2.39, 6.55]***



	No perceived risks from trying cannabis (0–6 index count)
	.97 [.91, 1.01]
	–
	1.21 [1.13, 1.30]***



	Health misconceptions (0–5 index count)
	.84 [.72, .98]*
	–
	1.22 [1.00, 1.50]*



	Cannabis Social Motives
	.82 [.68, .98]*
	–
	2.95 [2.18, 4.00]***



	Cannabis Coping Motives
	1.09 [.86, 1.37]
	–
	.97 [.75, 1.25]



	Cannabis Conformity Motives
	1.20 [1.02, 1.44]*
	–
	1.04 [.78, 1.39]



	Health reasons for cannabis non-use (0–3 index count)
	.99 [.86, 1.15]
	–
	.92 [.73, 1.15]



	Legal reasons for cannabis non-use (0–2 index count)
	.99 [.85, 1.15]
	–
	.80 [.64, 1.00]*



	Personal disapproval reason for cannabis non-use
	1.05 [.82, 1.34]
	–
	.57 [.39, .83]**




	Multivariate multinomial regression models were used to estimate the relative risks of cannabis involvement groups as a function of all study variables while also accounting for clustering at the school level. Shown are adjusted Relative Risk Ratios (aRRR) estimates—commonly interpreted as Odd Ratios (OR)—with corresponding 95% CI. Denoted are differences between Cannabis-resilient and Cannabis-naïve students, and between Cannabis-resilient and Cannabis-using students, i.e., Cannabis-resilient group was the referent group in all analyses (aRRR = 1).


	*p ≤ .05.


	**p ≤ .01.


	***p ≤ .001.









Cannabis-resilient vs. cannabis-using group

In contrast, cannabis-resilient and cannabis-using groups diverged to a greater extent in terms of their socio-demographic and individual-level characteristics, such that students from urban communities, students from immigrant-background families, students failing at least one subject, and students with more extensive tobacco and alcohol use histories were significantly less likely to be in the cannabis-resilient than in the cannabis-using group. However, cannabis-specific contexts—such as passive cannabis use opportunities and easy access to cannabis—were not differentiating cannabis-resilient from the cannabis-using students, suggesting that these two groups shared similar cannabis-laden environments and related physical exposures. Most importantly, there were significant differences in the associations between cannabis-specific cognitions and these two groups of high school students exposed to direct cannabis use opportunities, suggesting that that such cognitions may have served as protective factors to buffer against heavier cannabis-specific contexts encountered by these youth. Specifically, students who did not believe some or most of their classmates tried cannabis; students who did not perceive trying cannabis as a no risk activity across multiple domains; students who had lower cannabis health misconceptions; students who endorsed lower social motives for cannabis use; and students who listed more legal and personal reasons for not using cannabis were all more likely to associated with the cannabis-resilient vs. cannabis-using group.




Sensitivity analyses

Our cannabis-involvement groups were conservatively based on the direct cannabis use opportunities in the form of cannabis offers, whereas indirect use opportunities were accounted for as a covariate. To consider these broader and more common cannabis exposures, we conducted a sensitivity analysis where such cases were also considered in our classification of resilience. Thus, the questions about both direct (i.e., offers) and indirect (i.e., settings where cannabis was used) use opportunities were used to classify students into three groups reflective of their cannabis involvement: (1) students who reported neither cannabis use nor any exposure to cannabis use opportunities (i.e., cannabis-naïve group); (2) students who reported no cannabis use despite direct and/or indirect use opportunities (i.e., cannabis-resilient group), and (3) students who reported any lifetime cannabis use (i.e., cannabis-using group). As in the main analyses, multinomial regression models were used to examine the associations between these three groups and all study variables, with the exception of indirect cannabis use opportunity.

These procedures again identified three groups of students: cannabis-naïve (no use/no cannabis exposure of any kind; n = 1,606 or 46.9%), cannabis-resilient (no use despite exposure; n = 1,124 or 32.8%), and cannabis-using (n = 695 or 20.3%). The results from our multinomial regression model using these groups substantively aligned with our main results, especially in terms of cannabis-specific cognitions as a protective factor against both direct and indirect cannabis use opportunities. Specifically, students who did not believe some or most of their classmates tried cannabis (aRRR = .42, 95% CI = .27–.64, and aRRR = .22, 95% CI = .14–.36, respectively); students who did not perceive trying cannabis as a no risk activity across multiple domains (aRRR = .83, 95% CI = .78–.89); students who had lower cannabis health misconceptions (aRRR = .75, 95% CI = .61–.91); students who endorsed lower Social Motives for cannabis use (aRRR = .33, 95% CI = .25–.44); and students who listed more legal and personal reasons for not using (more) cannabis (aRRR = 1.25, 95% CI = 1.02–1.53; aRRR = 1.71, 95% CI = 1.21–2.42) were all more likely to be associated with this alternative cannabis-resilient vs. cannabis-using group.




Discussion

Because cannabis use is predicated on its physical availability and accessibility, understanding adolescent cannabis use remains incomplete without consideration of such cannabis-specific contexts, associated exposures and use opportunities (12–16). Yet, understanding cannabis non-use within rapidly expanding cannabis contexts (6–9) may be more informative for prevention strategies that can no longer lean on the illegal status of the drug. That is, adolescents who resist direct cannabis use opportunities are ever more relevant group amid concerns about growing availability and legitimacy of cannabis. Using a nationally-representative sample of Norwegian high school students, we extended the extant literature by identifying such cannabis-resilient adolescents (17, 26), and by exploring cannabis-specific contexts and cognitions potentially differentiating them from other—both cannabis-using and non-using—youth.

Our results show that cannabis use was relatively common in this population: in line with recent Norwegian reports on cannabis use among adolescents (34, 55), one in five high school students (20.3%) from our nationally representative sample reported having used cannabis at least once. More importantly, just as many students (20.6%) reported that they have encountered but resisted direct use opportunities in the form of cannabis offers. Between these cannabis-using and cannabis-resilient adolescents, a total of four in ten high school students from Norway encountered at least one opportunity to use cannabis—a rather high rate in a cultural and legal setting characterized by relatively low prevalence of underage use and stricter cannabis policies (56, 57). If all of these adolescents availed themselves of received offers, the estimated lifetime prevalence of cannabis use in this population would have doubled from 20.3% to 41%.

What are the characteristics of these resilient youth, and how may they compare with youth without any cannabis involvement and with youth who yielded to cannabis use opportunities? The results from our multinomial regressions provide a useful profile of this group, both in terms of its associated risk and protective factors. Overall, cannabis-resilient and cannabis-naive youth were different mainly in terms of their riskier cannabis contexts but similar in terms of multiple protective factors, while cannabis-resilient and cannabis-using youth were similar in terms of their riskier cannabis contexts but different mainly in terms of multiple protective factors. Not surprisingly, cannabis-naïve youth were by definition not exposed to any direct cannabis offers, and contextual risk factors such as urban residence, indirect use opportunities, easy access to cannabis, and beliefs that their classmates are cannabis-users were significantly associated with the exposed, yet resilient group. More importantly, potentially protective cannabis-specific cognitions—save for cannabis health misconceptions and beliefs about why young people use cannabis—did not significantly differentiate cannabis-resilient from cannabis-naïve youth. Such pattern of results indicates that these two groups were alike on a range of cognitive characteristics including their perceptions of greater risks associated with trying cannabis; their lower endorsement of coping motives/expectations from cannabis use; and their greater health, legal, and personal disapproval reasons for cannabis non-use.

In contrast, cannabis-resilient and cannabis-using youth were both by definition exposed to cannabis use opportunities, and contextual risk factors such as indirect use opportunities and easy access to cannabis were not significantly differentiating these two groups. Nevertheless, immigrant background, urban residence, and beliefs that all of their classmates are cannabis-users were significantly associated with the cannabis-using group—perhaps suggesting an additional level of contextual risks. More importantly, potentially protective cannabis-specific cognitions—save for coping and conformity motivations/expectations from cannabis use, and health-related reasons for non-use—did significantly differentiate cannabis-resilient from cannabis-using youth. Such pattern of results indicates that these two groups were different on a range of cognitive characteristics including their perceptions of risks associated with even trying cannabis; misconceptions about the health effects of cannabis use; social motives/expectations from cannabis use; and legal and personal disapproval reasons for cannabis non-use.

The entirety of our findings extends the limited literature on cannabis use opportunities (10–17) and underscores the value of understanding such cannabis-resilient youth in prevention frameworks (17, 26, 58). These results provide an initial set of cannabis-involvement profiles relevant to public health and prevention strategies in multiple ways. First, our profiles aid in screening of at-risk groups, as they distinguish a number of structural (e.g., urban communities), familial (e.g., parental separation or immigrant background), and individual-level characteristics (e.g., boys, students with academic or substance use problems) associated with greater odds of cannabis involvement among youth. In addition to addressing cannabis-specific contexts to reduce adolescents' physical exposures to cannabis (which may be increasingly challenging in the global deregulation trends), relevant person-centered strategies may be informed by these results both in terms of resources allocation (e.g., to urban communities) and in terms of tailored and targeted deliveries (e.g., targeting students experiencing school or substance use problems). Second, our results aid in identification of possible avenues for prevention, as they also distinguish a number of cannabis-specific cognitions associated with greater odds of cannabis resilience among cannabis-exposed youth. As these cognitions are potentially modifiable, they could be addressed through information or education campaigns for example.

Indeed, our results reiterate the role of cannabis-specific risk perceptions and health beliefs/knowledge (28–31) but in the narrower context of resilience against direct cannabis offers. Specifically, our students characterized by greater perceptions of even trying cannabis as risky and students with greater health knowledge were more likely to be cannabis-resilient than cannabis-using despite their shared use opportunities. Even though our findings are based on a cross-sectional sample, they nevertheless point at the public health relevance of facts-based cannabis education among youth. As a recent review (31) noted, “(…) strategies that seek to increase knowledge among youth about the potential health harms of cannabis use should continue and be prioritized.”

Further, not surprisingly, students with lower social motives for cannabis use were more likely to be in the cannabis-resilient vs. cannabis-using group. These results again align with known risk and protective factors for cannabis use among young people, where social reasons such as having fun with friends are often the most common motivations for trying and using cannabis (51, 52, 59). Finally, students with greater legal and personal reasons for not using (more) cannabis were also more likely to be in the cannabis-resilient vs. cannabis-using group. Without engaging the debate on the deterring role of drugs prohibition among youth (60, 61), these results underscore the value of personal disapproval of illegal activities and drug use—an often overlooked dimension in understanding of drug use (62, 63) that needs to be conceptually separated from stigmatization (64).

In conclusion, although fairly common in our national sample of Norwegian high school students, cannabis use opportunities represent necessary but not sufficient conditions for use, as multiple cannabis-specific cognitions differentiated cannabis-resilient from cannabis-using youth notwithstanding shared direct exposures.



Limitations

This study's strong features such as a nationally representative sample of high school students and a large sample size notwithstanding, several caveats are warranted. First, the cross-sectional study design precludes any causal inferences. For example, the key questions concerning the causal association between perceived risks from substance use and substance use itself (65) could not be feasibly addressed in our study. And while it is possible that the cannabis-using youth lowered their risk evaluations once they started using cannabis, such trends do not necessarily negate the protective role of greater risk perceptions among the non-using, resilient youth.

Second, the veracity and reliability of students' self-reports are well-known limitations of survey methodology, and this may be especially relevant in the reporting of still illegal behaviors such as cannabis use. Such biases could result in under-estimates of use and possibly misclassification of our three cannabis-involvement groups of students. Indeed, our approach was rather conservative as we narrowly focused on the most salient form of use opportunities, that is, on cannabis offers (15, 17). Yet, the results from our sensitivity analyses where we considered both direct and indirect cannabis exposures entirely aligned with our main results and identified protective cognitions. It is also worth mentioning that if all students who were offered cannabis and/or witnessed others' use also joined in such activities, the lifetime prevalence of cannabis use among Norwegian high school students would have more than doubled. That is, in the absence of self-restraining cognitions and other protective factors, more than half of this population could have easily at least tried cannabis if not progressed into heavier use patterns.

Third, we did not utilize any advanced missing data procedures, and a handful of cases were deleted from analyses due to the non-responses on key outcome variables such as cannabis use history. It is unknown whether such non-responders imparted any bias.

Finally, the nature and additional characteristics of the examined cannabis offers were not known. We do not know if these offers entailed sales or sharing situations; if they were made in intimate or public settings; or if they were extended by close friends, romantic partners, or third parties. We also did not consider the frequency of either these offers or of actual cannabis use in our classification and regression models. All of these factors could have meaningfully shaped the participants' decisions whether or not to use cannabis and their ensuing cannabis use trajectories. Similarly, in this report we did not explore the role of gender, of socio-economic status, or of other relevant characteristics beyond including them in our regression models as covariates. Future research on cannabis use opportunities should aim to better integrate these important aspects and thoroughly explore their associations with the abstinence from, transitions into, and progressions of cannabis use among young people.



Conclusion

Using a nationally-representative sample of Norwegian high school students, we identified and examined three groups of adolescents in relation to their cannabis involvement: those who neither used cannabis nor had any direct opportunities to do so (i.e., cannabis-naïve); those who never used cannabis despite encountering at least one direct use opportunity in the form of cannabis offer (i.e., cannabis-resilient), and those who have used cannabis at least once (i.e., cannabis-using). Cannabis use opportunities were fairly common and experienced in some form by roughly four in ten students; half of which successfully resisted a direct use offer to remain non-users. Such cannabis-resilient students shared more risky cannabis-specific contexts with cannabis-using, and more protective cannabis-specific cognitions with cannabis-naïve students. Consideration of these protective cognitions common to all non-using youth—cannabis-related beliefs, knowledge, and use motives in particular—may be essential in initiatives targeting underage cannabis use across social contexts increasingly marked by cannabis availability, accessibility, and use opportunities.
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