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Abstract
Background
Emerging adults have the highest cannabis consumption rates in Canada and are among the most vulnerable to cannabis-related harms. Since certain cannabis consumption behaviours carry greater risks of harm, the Lower-Risk Cannabis Use Guidelines (LRCUG) provide harm reduction strategies. To address a critical gap in the literature, the current study examined emerging adults’ awareness of the guidelines and perceptions of higher-risk cannabis consumption behaviours identified within the LRCUG.

Methods
Emerging adults (N = 653) between the ages of 18–25 years were recruited from across Canada. Participants were presented with five vignettes depicting a character’s cannabis consumption behaviours. Each vignette focused on a unique aspect of the character’s consumption (frequency, polysubstance use, family history of mental illness, method of consumption, and potency). Participants were randomly assigned to one of three conditions within each of the five vignettes that were altered to capture varying levels of risk (e.g. weekly, almost daily, or daily consumption). Following each vignette, participants were asked to respond to four items relating to overall risk of harm, cognitive health, physical health, and mental health.

Results
Participants perceived: (1) frequent consumption to be associated with greater risks than less frequent consumption; (2) simultaneous consumption of cannabis and tobacco as being associated with higher risk of harm, yet no difference between simultaneous consumption of cannabis and alcohol or cannabis consumption alone; (3) consuming cannabis with a family history of psychosis or substance use disorder as being associated with greater overall risk than consumption with no family history; (4) smoking and vaping cannabis as associated with more risk than ingesting edibles; and (5) higher-potency THC-dominant strains as being associated with more risk than lower-potency CBD-dominant strains, yet no difference between the two higher-potency THC-dominant strains.

Conclusions
While emerging adults seemed to appreciate the risks associated with some cannabis consumption behaviours, they had difficulty identifying appropriate levels of harm of other higher-risk behaviours. Through an improved understanding of emerging adult perceptions, effective education campaigns should be designed to improve the awareness of cannabis risks and encourage the uptake of harm reduction awareness and strategies.
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Introduction
Since non-medical cannabis was legalized in 2018, Canadian emerging adults between the ages of 20–24 have continued to report the highest rates of past-year (50%) and daily or almost daily cannabis consumption (37%), with an average age of first-time consumption at 20.5 years [1]. Emerging adults are also among the most vulnerable to potential cannabis-related harms across health domains (e.g. cognitive functioning, physical health, and mental health) [2]. Despite the high rates of consumption and risk of harm related to emerging adult cannabis consumption, little research has explored this age group’s perceptions of higher-risk cannabis consumption behaviours. Further, the existing literature on emerging adult perceptions of cannabis consumption suggests that they may not appreciate some of the increased risks associated with cannabis consumption during this developmental phase [3–5].
Emerging adults who consume cannabis daily or almost daily are at an increased risk of experiencing harm to their cognitive health, brain development, physical health, and mental health. Specifically, cannabis consumption in emerging adulthood (up to 25 years of age) has potential harms for the developing brain [6] and has been associated with cognitive impairments related to learning, executive functioning, processing speed, and working memory [7]. Some research suggests that cognitive impairment may be greatly decreased after 72 h of abstinence [7], suggesting that individuals who consume cannabis daily or almost daily may not consistently experience improved cognitive performance. Moreover, cannabis consumers are at an increased risk of stroke and transient ischaemic attack, lower bone density leading to high bone turnover and increased risk of fractures, and negative impacts on pulmonary health (e.g. increased rates of cough, wheezing, and shortness of breath) [8–10]. Given that prolonged exposure to cannabis is associated with negative impacts on pulmonary health, it is possible that young adults lack the foresight into their future health to help inform their more immediate decisions to consume cannabis. Cannabis consumption may also be associated with an increased risk of harm to emerging adults’ mental health. For instance, early initiation of cannabis consumption (i.e. before 25 years of age), frequent consumption, and consuming cannabis with a high THC content have been associated with an increased risk of psychosis, although genetic and environmental factors also influence this relationship [11–15]. Consuming high-potency cannabis has also been associated with exacerbated cannabis use disorder (CUD) symptoms and increased demand for treatment [16, 17]. Further, cannabis consumption, particularly frequent consumption and/or onset of consumption in adolescence, may also be associated with anxiety disorders and major depressive disorder [2, 12].
Given that certain cannabis consumption behaviours can be associated with increased risks of harm, it is important for the general public to have access to reliable and evidence-based information, so individuals can make informed decisions and guide their consumption using harm reduction approaches. To help accomplish this, the Lower-Risk Cannabis Use Guidelines (LRCUG) were developed, and contain a series of evidence-based guidelines and recommendations on reducing the risk of cannabis-related harms. The LRCUG contains twelve recommendations [18] and three precautionary statements, followed by evidence that supports these lower-risk behaviours. Each recommendation is given an evidence grade of limited, moderate, substantial, or conclusive. Examples of recommendations deemed moderate or substantial include consuming cannabis infrequently (e.g. once a week, only on weekends), and consuming low THC or high CBD/THC ratio cannabis.
Given that Canadian emerging adults have high consumption rates and are at a greater risk of experiencing cannabis-related harms, it is important to have a better understanding of this age group’s perceptions of higher-risk cannabis consumption behaviours. The LRCUG provides a strong evidence base in identifying specific higher-risk cannabis consumption behaviours and ways to mitigate potential harms. Previous vignette-based survey research has highlighted that emerging adults may not fully appreciate the risks of frequent cannabis consumption on mental health, cognitive health, or brain development [3, 4], nor the extent of the risks associated with driving under the influence of cannabis [19]. However, vignette-based survey research has yet to explore emerging adults’ perceptions of other higher-risk cannabis consumption behaviours identified in the LRCUG. As a result, we aim to address this gap within the current literature.
The current study builds on previous research on perceptions of potential harms by using an experimental vignette design to assess Canadian emerging adults’ perceived risk of five LRCUG behaviours that received an evidence grade of “moderate” or higher [18]. As such, the purpose of this study was to assess emerging adults’ perceptions of risk associated with: (1) frequency of consumption; (2) polysubstance use; (3) method of consumption; (4) family history of psychosis or a substance use disorder (SUD); and (5) potency of the cannabis product. Perceived risk was measured through the overall perceived risk of harm, and perceived risk to cognitive, physical, and mental health.

Method
Participants and recruitment
Individuals who self-identified as between the ages of 18 and 25 and currently living in Canada were eligible to participate. Recruitment was accomplished through social media sites (e.g. Facebook, Twitter, Instagram, etc.), email distribution lists, and distribution of QR codes at Memorial University of Newfoundland. Recruitment occurred between December 20, 2022, and January 29, 2023.

Vignette development
Five sets of vignettes were developed based on the LRCUG recommendations and previous vignette research on perceptions of cannabis consumption risks [3, 19]. Each vignette depicted a 21-year-old character who consumed cannabis for non-medical purposes. Gender-neutral language was used to avoid gender-based biases [3, 20]. In each vignette, one independent variable was altered which included: (1) frequency of consumption (once a week, almost daily, or daily); (2) polysubstance use (cannabis and tobacco, cannabis and alcohol, or cannabis alone); (3) method of consumption (smoking, vaping, or ingesting edibles); (4) family history (a biological parent with a history of psychosis, a biological parent with a substance use disorder, or no family history of mental illness or substance-related concerns); and (5) potency (25% THC and 0.05% CBD, 5% THC and 10% CBD, or 45% THC and 0.01% CBD). The five sets of vignettes can be found in Additional file 1: Appendix A.

Procedure
Individuals accessed the online survey through the Qualtrics platform. After reviewing the informed consent form, eligible emerging adults who consented to participate were directed to the survey. The survey consisted of five randomized vignettes, with one from each of the independent variables explored (frequency of consumption, polysubstance use, method of consumption, family history, and potency). Each vignette was followed by a set of risk perception questions. Participants were then asked a series of socio-demographic questions, including history of personal cannabis consumption.

Measures
Perceived Risk Questionnaire: Perceptions of potential harms were assessed using four items that were adapted from the Perceived Risk Questionnaire which was used to measure perceptions of risk of frequent cannabis consumption among emerging adults [3]. Each item was measured using a five-point Likert scale. The first item measured overall perceived risk of the cannabis consumption behaviour (0 = Not at all dangerous, 4 = Extremely dangerous). The remaining items measured perceived impact on cognitive health, mental health, and physical health, and were reverse scored due to the order of scale anchors (4 = very negative impact, 0 = very positive impact). Across the five vignettes, Cronbach’s alpha ranged from α = 0.74 to α = 0.81.
Cannabis Knowledge and History of Consumption: Participants were asked a series of socio-demographic questions to determine their: (1) perceptions of their knowledge of non-medical cannabis consumption (1 = Not at all, 10 = Extremely knowledgeable); (2) awareness of the LRCUG; (3) sources of cannabis knowledge (e.g. TV, social media, peers, family); and (4) history of cannabis consumption (yes or no). Participants who indicated that they had consumed cannabis within their lifetime were asked to report their age of first consumption and were directed to the Cannabis Use Disorder Identification Test-Revised (CUDIT-R).
Cannabis Use Disorder Identification Test-Revised: The CUDIT-R [21] is a screening tool that was used to assess participants’ frequency of cannabis consumption, associated consequences, and ability to stop using cannabis if desired. Scores range between 1 and 40, with scores greater than 8 suggesting “hazardous” cannabis consumption. Scores greater than 12 may be indicative of CUD [21]. Previous research has demonstrated that the CUDIT-R is reliable, and has been validated for use in emerging adult samples [22]. In the current sample, Cronbach’s alpha was 0.80.

Data analysis
Analyses of frequency of missing data were conducted. Participants who did not meet eligibility criteria or respond to any vignette questions were removed from analyses. Participants who failed to respond to more than one item of the CUDIT-R were removed from analyses pertaining to this measure. Subsequently, data were assessed for outlier responses and outlier scores were winsorized [23].
Descriptive statistics were used to characterize the sample by demographic variables. Subsequently, a series of one-way ANOVAs and chi-squares were conducted to assess for group differences on demographic characteristics, including age, province or territory of residence, gender, ethnicity, student status, education level, previous cannabis consumption, age of first consumption, perceived cannabis knowledge, and CUDIT-R score. For vignettes with significant group differences between conditions, ANCOVAs were used to account for covariates.
A series of ANOVAs and ANCOVAs were conducted to assess emerging adults’ perceptions of the five higher-risk cannabis consumption behaviours on: (1) overall perceived risk; (2) impact on cognitive health; (3) impact on physical health; and (4) impact on mental health. Post hoc analyses were completed using Tukey’s HSD and Games-Howell tests. With a large sample size and, on average, over 200 participants per cell, the central limit theorem allows us to assume normal distribution with Likert scale ratings [23]. To account for multiple analyses, Bonferroni correction for multiple comparisons was employed, and a critical alpha of p < 0.0025 (0.05/20) was retained. Data analyses were completed using IBM SPSS version 29.0 [24].


Results
From the 752 participants who responded, a total of 99 individuals were removed due to ineligibility, missing data (i.e. did not answer any vignette questions), or requested not to have their data analysed, leaving 653 who were included in the study (Fig. 1). Four participants began the CUDIT-R but failed to respond to more than one item and were therefore excluded from further analyses involving this measure. Further, due to detection of outlier data, 30 responses for the cognitive health measure and 24 responses for the physical health measure were winsorized across the five vignettes.[image: ]
Fig. 1Analysis of missing data


Canadian emerging adults (n = 653) between the ages of 18 and 25 (M = 20.85, SD = 2.01) participated in the current study, refer to Table 1. The majority of participants identified as female (66.6%), White (82.6%), students (94.3%) and had consumed cannabis in their lifetime (76.4%). Participants felt they were moderately knowledgeable about non-medical cannabis consumption (M = 5.53, SD = 2.23), and the two most common sources of cannabis knowledge were peers and social media. Additionally, most participants reported that they were not aware of the LRCUG (73.5%). Among those who reported previous cannabis consumption, the average age of first consumption was approximately 17 years of age. Participants who had consumed cannabis within the last six months completed the CUDIT-R (n = 349), with scores ranging from 1 to 32 (M = 8.59, SD = 6.08). Of those who completed the CUDIT-R, 30% (n = 104) reported consuming cannabis four or more times per week. Approximately 18% of participants who completed the CUDIT-R (n = 64) had scores that were classified as hazardous and an additional 26% (n = 94) had scores that suggested a possible CUD. As outlined in Table 2, analyses revealed significant group differences between the three conditions of the family history vignette based on participants’ gender, student status, and CUDIT-R score. Descriptive statistics (mean and standard deviation) for each vignette condition and domain of potential harm are detailed in Table 3. Sixteen ANOVAs and four ANCOVAs were conducted to assess the impact of various cannabis consumption behaviours on perceived risk of consumption. Results of these analyses are summarized in Table 4, and the post hoc analyses are summarized in Table 5.Table 1Participant characteristics


	Demographic variable
	N (Valid percent)

	Province

	Alberta
	9 (1.4)

	British Columbia
	6 (0.9)

	Manitoba
	4 (0.6)

	New Brunswick
	26 (4.0)

	Newfoundland and Labrador
	527 (80.7)

	Nova Scotia
	56 (8.6)

	Ontario
	12 (1.8)

	Prince Edward Island
	7 (1.1)

	Quebec
	1 (0.2)

	Saskatchewan
	2 (0.3)

	Territories (Nunavut, Northwest Territories, Yukon)
	3 (0.5)

	Gender

	Woman
	383 (66.6)

	Man
	151 (26.3)

	Non-binary
	15 (2.6)

	Transgender
	5 (0.9)

	Self-identified (e.g. genderfluid)
	3 (0.5)

	Multiple gender identities
	11 (1.9)

	Preferred not to disclose
	7 (1.2)

	Race/Ethnicity

	White
	475 (82.6)

	Black
	14 (2.4)

	Asian (including South, East, and South-East Asian)
	44 (7.7)

	Hispanic or Latino
	5 (0.9)

	Middle Eastern
	4 (0.7)

	Self-identified ethnicity
	10 (1.7)

	Multiple ethnic identities
	16 (2.8)

	Preferred not to disclose
	7 (1.2)

	Student status

	Currently a student
	543 (94.3)

	Not currently a student
	22 (5.7)

	Previous cannabis consumption

	Yes
	447 (76.4)

	No
	138 (23.6)

	Awareness of LRCUG

	Yes
	143 (24.8)

	No
	434 (75.2)

	Sources of cannabis knowledge

	TV/movies
	181 (27.7)

	Academic journals
	185 (28.3)

	Peers
	439 (67.2)

	Podcasts
	118 (18.1)

	Government websites
	200 (30.6)

	Retailers
	195 (29.9)

	News outlets
	144 (22.1)

	School
	258 (39.5)

	Family
	185 (28.3)

	Social media
	328 (50.2)

	Other
	22 (3.5)

	Demographic variable
	M ± SD

	Age of first use
	16.9 ± 2.33

	Mean CUDIT-R score
	8.59 ± 6.08

	Perceived level of cannabis knowledge
	5.53 ± 2.23

	Age
	20.85 ± 2.01

	Years of education
	15.62 ± 2.08



Table 2Group differences on demographic variables


	Demographic variable
	Frequency of consumption
	Polysubstance use
	Family history
	Method of consumption
	Potency

	χ2
	p
	χ2
	p
	χ2
	p
	χ2
	p
	χ2
	p

	Province
	26.79
	0.219
	21.58
	0.490
	19.68
	0.060
	26.66
	0.224
	15.56
	0.837

	Gender
	12.90
	0.377
	10.22
	0.596
	25.75
	0.012*
	12.85
	0.380
	11.23
	0.509

	Race/ethnicity
	23.89
	0.159
	20.16
	0.324
	22.38
	0.216
	15.16
	0.651
	15.79
	0.607

	Student status
	1.88
	0.390
	2.69
	0.260
	9.10
	0.011*
	0.92
	0.632
	1.14
	0.566

	Previous cannabis use
	1.28
	0.526
	2.13
	0.345
	0.98
	0.613
	1.41
	0.493
	0.64
	0.725


	 	F
	p
	F
	p
	F
	p
	F
	p
	F
	P

	Age
	0.30
	0.743
	0.24
	0.790
	0.96
	0.382
	0.71
	0.494
	1.08
	0.340

	Education
	0.14
	0.867
	2.75
	0.065
	0.49
	0.613
	0.54
	0.580
	0.76
	0.470

	Age of first consumption
	0.08
	0.928
	0.97
	0.381
	0.23
	0.793
	0.35
	0.705
	0.04
	0.957

	CUDIT-R score
	1.57
	0.210
	0.64
	0.530
	5.47
	0.005**
	0.64
	0.528
	1.86
	0.157

	Perceived level of cannabis knowledge
	0.02
	0.976
	1.58
	0.207
	0.40
	0.674
	1.15
	0.317
	0.36
	0.698


*p < 0.05, **p < 0.01, ***p < 0.001


Table 3Level of perceived risk for cannabis consumption behaviours


	Vignette
	Overall harm
M ± SD
	Cognitive health
M ± SD
	Physical health
M ± SD
	Mental health
M ± SD

	Frequency of consumption

	Daily
	2.61 ± 1.03
	3.86 ± 0.68
	4.01 ± 0.64
	3.16 ± 1.22

	Almost daily
	2.92 ± 1.13
	4.01 ± 0.70
	4.18 ± 0.69
	3.28 ± 1.25

	Weekly
	1.86 ± 1.00
	3.59 ± 0.69
	3.83 ± 0.66
	2.89 ± 1.08

	Polysubstance use

	Cannabis
	1.71 ± 0.98
	3.48 ± 0.64
	3.67 ± 0.60
	2.93 ± 0.95

	Cannabis and tobacco
	2.07 ± 1.01
	3.56 ± 0.65
	3.90 ± 0.63
	3.07 ± 1.01

	Cannabis and alcohol
	1.92 ± 1.07
	3.41 ± 0.67
	3.67 ± 0.62
	3.05 ± 0.94

	Family history

	Psychosis
	3.28 ± 1.09
	4.10 ± 0.66
	4.14 ± 0.70
	3.99 ± 1.13

	Substance use disorder
	3.32 ± 1.00
	4.11 ± 0.67
	4.16 ± 0.64
	3.94 ± 1.02

	No family history
	2.84 ± 1.12
	3.98 ± 0.68
	4.18 ± 0.65
	3.67 ± 1.01

	Method of consumption

	Edible
	2.48 ± 1.17
	3.98 ± 0.67
	3.64 ± 0.70
	3.44 ± 1.07

	Vape
	3.09 ± 1.15
	3.99 ± 0.59
	4.38 ± 0.62
	3.59 ± 1.07

	Smoke
	3.17 ± 1.16
	4.15 ± 0.66
	4.38 ± 0.65
	3.58 ± 1.14

	Potency

	25% THC and 0.05% CBD
	2.90 ± 1.14
	3.98 ± 0.74
	4.20 ± 0.70
	3.54 ± 1.14

	5% THC and 10% CBD
	2.37 ± 1.06
	3.71 ± 0.72
	3.73 ± 0.75
	3.19 ± 1.15

	45% THC and 0.1% CBD
	3.21 ± 1.08
	4.18 ± 0.65
	4.32 ± 0.67
	3.80 ± 1.00



Table 4ANOVA and ANCOVA results of perceived risk based on various factors of use


	Vignette
	One-Way ANOVAs

	Measure
	F
	p
	η2

	Frequency of consumption
	Overall harm
	60.72
	 < 0.001*
	0.16

	 	Cognitive health
	21.33
	 < 0.001*
	0.06

	 	Physical health
	14.67
	 < 0.001*
	0.05

	 	Mental health
	6.78
	0.001 *
	0.02

	Polysubstance use
	Overall harm
	7.11
	 < 0.001*
	0.02

	 	Cognitive health
	2.56
	0.079
	0.01

	 	Physical health
	9.95
	 < 0.001*
	0.03

	 	Mental health
	1.24
	0.292
	0.04

	Method of consumption
	Overall harm
	22.52
	 < 0.001*
	0.07

	 	Cognitive health
	4.32
	0.014
	0.01

	 	Physical health
	84.79
	 < 0.001*
	0.23

	 	Mental health
	1.25
	0.288
	0.00

	Potency
	Overall harm
	31.0
	 < 0.001*
	0.09

	 	Cognitive health
	23.7
	 < 0.001*
	0.07

	 	Physical health
	37.2
	 < 0.001*
	0.12

	 	Mental health
	16.2
	 < 0.001*
	0.05


	 	One-Way ANCOVA
	 	 	 
	Measure/covariate
	F
	p
	Partial η2

	Family history
	Overall harm
	12.54
	 < 0.001*
	0.07

	 	Gender
	2.81
	0.095
	0.01

	 	Student status
	0.25
	0.619
	0.00

	 	CUDIT-R score
	1.35
	0.246
	0.00

	 	Cognitive health
	0.82
	0.443
	0.01

	 	Gender
	4.38
	0.037
	0.01

	 	Student status
	0.04
	0.850
	0.00

	 	CUDIT-R score
	0.27
	0.601
	0.00

	 	Physical health
	0.51
	0.602
	0.00

	 	Gender
	3.01
	0.084
	0.00

	 	Student status
	0.92
	0.340
	0.00

	 	CUDIT-R score
	0.29
	0.590
	0.00

	 	Mental health
	4.91
	0.008
	0.03

	 	Gender
	0.36
	0.547
	0.00

	 	Student status
	2.21
	0.138
	0.01

	 	CUDIT-R score
	0.35
	0.557
	0.00


Gender, student status, and CUDIT-R score were included as covariates for family history
*p ≤ 0.001, **p ≤ 0.0025, ***p ≤ 0.0001


Table 5Post hoc analyses of effects of use factors on perceived risk of cannabis use


	 	Mean difference
	t
	p
	d

	Frequency vignette predictor

	Overall risk of harm

	Daily—almost daily
	− 0.32
	 − 3.05
	0.007
	 − 0.29

	Daily—weekly
	0.75
	7.68
	 < 0.001*
	0.74

	Almost daily—weekly
	1.07
	10.56
	 < 0.001*
	0.99

	Cognitive health

	Daily—almost daily
	 − 0.15
	 − 2.29
	0.059
	 − 0.22

	Daily—weekly
	0.28
	4.14
	 < 0.001*
	0.39

	Almost daily—weekly
	0.43
	6.45
	 < 0.001*
	0.60

	Physical health

	Daily—almost daily
	 − 0.17
	 − 2.57
	0.028
	 − 0.25

	Daily—weekly
	0.18
	2.91
	0.010
	0.28

	Almost daily—weekly
	0.35
	5.41
	 < 0.001*
	0.52

	Mental health

	Daily—almost daily
	 − 0.12
	 − 0.97
	0.595
	 − 0.10

	Daily—weekly
	0.28
	2.48
	0.036
	0.22

	Almost daily—weekly
	0.39
	3.53
	0.001*
	0.33

	Polysubstance vignette predictor

	Overall risk of harm

	Cannabis—cannabis and tobacco
	 − 0.36
	 − 0.36
	 < 0.001*
	 − 0.36

	Cannabis—cannabis and alcohol
	 − 0.21
	 − 2.07
	0.097
	 − 0.21

	Cannabis and tobacco—cannabis and alcohol
	0.15
	1.45
	0.314
	0.14

	Physical health

	Cannabis—cannabis and tobacco
	 − 0.23
	 − 3.896
	 < 0.001*
	 − 0.37

	Cannabis—cannabis and alcohol
	0.01
	0.10
	0.994
	0.00

	Cannabis and tobacco—cannabis and alcohol
	0.24
	3.82
	 < 0.001*
	0.37

	Method of consumption vignette predictor

	Overall Risk of Harm

	Edibles—vape
	 − 0.61
	 − 5.29
	 < 0.001*
	 − 0.53

	Edibles—smoke
	 − 0.69
	 − 6.13
	 < 0.001*
	 − 0.59

	Vape—smoke
	 − 0.08
	 − 0.64
	0.801
	 − 0.07

	Physical health
	 	 	 	 
	Edibles—vape
	 − 0.74
	 − 11.30
	 < 0.001*
	 − 1.11

	Edibles—smoke
	 − 0.74
	 − 11.54
	 < 0.001*
	1.10

	Vape—smoke
	0.00
	0.07
	0.997
	0

	Family history vignette

	Overall Risk of Harm

	Psychosis—substance use disorder
	0.13
	0.99
	0.583
	 − 0.04

	Psychosis—no family history
	0.65
	4.75
	 < 0.001*
	0.40

	Substance use disorder—no family history
	0.52
	3.84
	 < 0.001*
	0.45

	Potency vignette

	Overall risk of harm

	25% THC and 0.05% CBD—5% THC and 10% CBD
	0.53
	4.79
	 < 0.001*
	0.48

	25% THC and 0.05% CBD—45% THC and 0.1% CBD
	 − 0.30
	 − 2.68
	0.021
	 − 0.28

	5% THC and 10% CBD—45% THC and 0.1% CBD
	 − 0.83
	 − 7.61
	 < 0.001*
	 − 0.78

	Cognitive health

	25% THC and 0.05% CBD—5% THC and 10% CBD
	0.27
	3.86
	 < 0.001*
	0.37

	25% THC and 0.05% CBD—45% THC and 0.1% CBD
	 − 0.19
	 − 2.69
	0.020
	 − 0.29

	5% THC and 10% CBD—45% THC and 0.1% CBD
	 − 0.47
	 − 6.67
	 < 0.001*
	 − 0.69

	Physical health

	25% THC and 0.05% CBD—5% THC and 10% CBD
	0.47
	6.53
	 < 0.001*
	0.65

	25% THC and 0.05% CBD—45% THC and 0.1% CBD
	 − 0.12
	 − 1.62
	0.237
	 − 0.18

	5% THC and 10% CBD—45% THC and 0.1% CBD
	 − 0.59
	 − 8.27
	 < 0.001*
	 − 0.83

	Mental health

	25% THC and 0.05% CBD—5% THC and 10% CBD
	0.35
	3.02
	0.008
	0.31

	25% THC and 0.05% CBD—45% THC and 0.1% CBD
	 − 0.26
	 − 2.37
	0.048
	 − 0.24

	5% THC and 10% CBD—45% THC and 0.1% CBD
	 − 0.61
	 − 5.70
	 < 0.001*
	 − 0.56


*p < 0.001, **p < 0.0025, ***p < 0.0001



Frequency of Consumption: There was a significant effect of frequency of consumption on each of the four one-way ANOVAs on overall risk, mental health, cognitive health, and physical health (refer to Table 4). Post hoc analyses (refer to Table 5) revealed that participants perceived: (1) daily consumption as having greater overall risks and a greater potential impact on cognitive health compared to weekly consumption; and (2) almost daily consumption as having greater overall risks and potential negative impacts on cognitive, physical, and mental health compared to weekly consumption.
Polysubstance Use: There was a significant effect of polysubstance use for one-way ANOVAs on overall risk and physical health (refer to Table 4). Post hoc analyses (see Table 5) suggested that participants perceived: (1) combining cannabis and tobacco to have greater overall risks and greater potential impacts on physical health compared to cannabis use alone; and (2) combining cannabis and tobacco as having greater potential impacts on physical health compared to combining cannabis and alcohol.
Method of Consumption: There was a significant effect of method of consumption for one-way ANOVAs on overall risk and physical health (refer to Table 4). Post hoc analyses (see Table 5) suggested that participants perceived smoking and vaping cannabis to have greater overall risks and greater potential impacts on physical health compared to ingesting edibles.
Family History: There was a significant effect of family history for one-way ANCOVAs on overall risk (refer to Table 4). Post hoc analyses (see Table 5) suggested that participants perceived a vignette character with a family history of psychosis or a family history of a SUD to have greater overall risks compared to a vignette character with no family history of mental illness or substance-related issues.
Potency: There was a significant effect of potency for one-way ANOVAs on overall risk, cognitive, physical, and mental health (see Table 4). Post hoc analyses (see Table 5) suggested that participants perceived: (1) 25% THC and 0.05% CBD cannabis as having greater overall risks and greater potential harms to cognitive and physical health compared to 5% THC and 10% CBD; and (2) 45% THC and 0.1% CBD as having greater overall risks and greater potential impacts on cognitive, physical, and mental health compared to 5% THC and 10% CBD.

Discussion
Using the LRCUG to identify higher-risk cannabis consumption behaviours, the current study used an experimental vignette design to examine how Canadian emerging adults perceived different cannabis consumption behaviours that are associated with increased risk of harm. Our results suggested that emerging adults perceived greater risks of harm associated with higher frequency of cannabis consumption, combined consumption of cannabis and tobacco, and presence of a family history of either psychosis or SUD. Further, emerging adults viewed ingesting edibles and cannabis with 5% THC and 10% CBD as associated with the least risk of harm. While effect sizes for results were small, these findings help provide some insights into emerging adults’ cannabis knowledge and familiarity with the recommendations of the LRCUG. Further, findings may help to inform public health messaging and harm reduction substance education strategies among youth and emerging adults.
Encouragingly, the results of the current study suggested that emerging adults perceived almost daily consumption as having greater overall risk and potential impact on physical, cognitive, and mental health, compared to weekly consumption. However, while participants perceived daily consumption to have a greater overall risk and impact on cognitive health when compared to weekly consumption, they did not perceive any differences on the impacts to physical health and mental health. This finding is particularly concerning given that higher frequencies of consumption have been associated with an increased risk of psychosis [13], anxiety and depression [2], decreased grey matter volume resulting in decreased motivational, emotional, and affective processing [25], and increased risk of stroke [9] and bone fractures [10]. Interestingly, our finding is inconsistent with previous research suggesting that approximately 75% of emerging adults are aware of the impacts of daily or almost daily consumption on mental health [1]; ultimately highlighting the need to increase awareness among our sample of the risks of high-frequency (i.e., daily) consumption on mental and physical health.
With respect to polysubstance use, participants perceived consuming cannabis and tobacco together as having a greater overall risk and risks to physical health compared to cannabis consumption alone. This is encouraging as emerging adults seem to appreciate that using tobacco alongside cannabis can increase the risk of harm [26, 27]. However, participants did not perceive any difference in overall risk or risks to physical health between the combined consumption of cannabis and alcohol, compared to cannabis consumption alone. This lack of perceived difference is concerning as two-thirds of Canadians reported past-year simultaneous consumption of alcohol and cannabis [1], and combined consumption is associated with an increased risk of negative consequences [28, 29]. It is possible that our finding may be partially explained by the nature of the vignette, as the polysubstance use was described as taking place in a social setting and restricted to weekend consumption, which is often normalized in an emerging adult sample [30, 31]. Interestingly, participants did not perceive any differences in risk between cannabis and tobacco consumption compared to cannabis and alcohol consumption. Given that tobacco may have long-term effects, such as an increased risk of lung-related health issues [32], while alcohol may have been more readily associated with short-term effects, such as injury, it is possible that participants gave similar weight to these harms, resulting in a non-significant difference.
Notably, the only significant effect for the family history vignette was on overall risk, whereby participants perceived cannabis consumption with a family history of either psychosis or a SUD as having greater overall risk compared to cannabis consumption with no family history of mental illness or SUD. Initially, it was concerning to see no significant difference in perceptions of mental health risks between a character that had no family history of mental health or substance use concerns, compared to a family history of psychosis or SUD; however, across the three conditions, participants indicated higher ratings of risk to mental health compared to the scores of mental health risk in other vignettes. Given that the vignette conditions explicitly indicated “no family history of mental illness or substance-related issues”, “history of a substance use disorder”, or “history of a psychosis”, it seems likely that participants were primed to consider the mental health of the vignette character, ultimately impacting ratings of risk. Further, participants perceived similar levels of risk between using cannabis with a family history of psychosis or a family history of a SUD. This is a promising result as it suggests that participants viewed both as equally valid risks. In the past, cannabis was often perceived as non-addictive [33]; however, our finding suggests that emerging adults appreciate that cannabis can be addictive, which aligns with Statistics Canada data suggesting that 95% of Canadian emerging adults recognized that cannabis can be habit forming [1].
Consistent with previous research, emerging adults in our study perceived smoking and vaping cannabis to be associated with greater overall risks and impacts on physical health compared to ingesting edibles. This finding suggests that emerging adults were at least partially aware of the guideline to opt for edible cannabis instead of combustible cannabis. In our sample, there were no perceived differences across any domains of risk when comparing smoking and vaping cannabis. While this is inconsistent with some existing research [34, 35], it is consistent with the findings from a national survey, which suggests that smoking or vaping cannabis on a regular basis were perceived to be associated with the same level of risk, and consuming edibles on a regular basis was associated with decreased perceived risk of harm [1]. Relatedly, the impact of smoking on physical health has been well-documented in the literature, and over 80% of Canadian emerging adults recognized that cannabis smoke can be harmful [1].
In considering cannabis potency, emerging adults perceived consuming cannabis with 45% THC and 0.1% CBD as having greater overall risks and potential impacts on cognitive, physical, and mental health compared to consuming cannabis with 5% THC and 10% CBD. Similarly, emerging adults perceived consuming cannabis with 25% THC and 0.05% CBD as having greater overall risk and risks to cognitive and physical health compared to 5% THC and 10% CBD; however, they did not perceive any differences in risk to mental health. This finding suggests that emerging adults may be aware of some risks associated with a higher THC/CBD ratio or THC-dominant strains, but only partially aware of the association between increased potency and poorer mental health outcomes [10, 13, 16, 17, 36]. Further, emerging adults did not perceive a difference between consuming cannabis with 25% THC and 0.05% CBD and consuming cannabis with 45% THC and 0.1% CBD. This finding highlights a potential knowledge gap in our sample and aligns with previous survey data that indicates uncertainty about the impact of higher THC potency on impairment among emerging adults in Canada [1]. It is particularly concerning that emerging adults did not perceive a difference between the two more THC-dominant cannabis strains, and did not perceive greater risks to mental health with 25% THC and 0.05% CBD compared to 5% THC and 10% CBD, as high-potency cannabis has been associated with numerous mental health concerns, including increased risk of psychosis [10, 13], anxiety disorders [36], and severity of CUD [16, 17]. To maintain a consistent method of consumption across the potency vignettes (i.e., smoking), the highest potency cannabis was indicated to be hashish, as the potency of this product exceeds other forms of combustible cannabis. Hashish consumption is less common among emerging adults and participants may have been less aware of the harms associated with hashish [1]. Additionally, given that high-potency cannabis is classified as 20% THC and above, participants may not have been able to differentiate the risk of strains above this threshold [37]. Nevertheless, this finding remains troubling as: (1) cannabis strains are steadily increasing in THC content [38, 39]; (2) 60% of Canadian emerging adults report vaping high-potency cannabis oil in the past year; and (3) 35% of Canadian emerging adults report high THC and low CBD cannabis as their preferred cannabis composition [1]. Given the preference for and availability of high THC potency cannabis, it is concerning that our sample did not fully appreciate the risks associated with high-potency cannabis.
Limitations and future directions
The current study has some important limitations. First, the sample was majority female, white, living in Newfoundland and Labrador, and currently enrolled as students, which limits the generalizability of our results to all emerging adults. Additionally, the study may have been biased towards cannabis consumers, given that our prevalence of cannabis consumption seems to be higher than the prevalence rates previously reported in Canadian emerging adults [1, 40]. However, the age of first consumption in our sample was similar to previous Canadian data [1]. Participants were recruited online, through social media, and through the distribution of QR codes on a university campus, which may have resulted in a sample that was of higher socioeconomic status and who were more informed and risk-averse than the general emerging adult population in Canada. As a result, the current study may provide an optimistic picture of the awareness of higher-risk cannabis consumption behaviours among the general population of emerging adults in Canada. The current study also did not collect information on potential confounding variables, including family or friends’ cannabis consumption or perceived benefits of cannabis consumption which may have influenced participants’ perceptions of risk. Future research should expand on emerging adult perceptions using a more diverse sample and collect additional demographic information to control for potential confounds.
While we found several statistically significant results, many of the effect sizes were relatively small, and the threshold for meaningful change resulting from risk perception is currently unknown. Consequently, while it appears that emerging adults were aware of many of the risks associated with cannabis consumption, these results may not represent substantial behaviour change. Future research should consider evaluating at which point changes in perceptions of risk may begin to influence cannabis consumption behaviour.

Directions for improving cannabis health knowledge
Findings from the current study indicate that emerging adults in our sample seemed to be aware of some of the risks associated with cannabis consumption, but continued to under-appreciate the risks associated with some higher-risk cannabis consumption behaviours. As such, it appears that there is a continued need for more effective public health education to inform emerging adults’ perceptions of risk and promote awareness of harm reduction approaches. Previous research with youth in Newfoundland and Labrador has revealed that this group has a desire for empirically-informed content about cannabis to guide their decision-making. Specifically, youth in this sample desired information on: (1) harm reduction approaches; (2) cannabis properties; and (3) clear guidelines on the effects of cannabis [41].
The most common sources of cannabis knowledge in our sample were peers and social media. Previous research suggests that individuals who report these as their primary sources of knowledge are more likely to believe misinformation about cannabis [42]. Given that emerging adults often use social media to inform their substance use knowledge, it is critical to ensure they are provided with accurate information. Future efforts should be made to increase the availability and ease of access to evidence-based information on cannabis consumption, including access and awareness of the LRCUG, as ~ 25% of our sample had heard of the guidelines. Lastly, it is vital to implement up-to-date and empirically-informed education on cannabis in the education system to help inform youth at an early age and guide decision-making surrounding cannabis.
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