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Supplemental Material I. Qualtrics’ data control quality methods 
Qualtrics was selected to manage participant recruitment and data collection for this project because of its robust fraud detection procedures that allow for high-quality data from a large sample of YAs.1 For instance, we used Qualtrics’ V2 captcha verification technology to help ensure that respondents were real humans and used the RelevantID feature to determine the likelihood that the same respondent had taken the survey more than once.1 Two attention check questions were also programmed in the survey. Only data from participants who passed fraud detection procedures and attention checks were retained for analysis.



















1. Fraud Detection. Qualtrics. Accessed December 3, 2024. https://www.qualtrics.com/support/survey-platform/survey-module/survey-checker/fraud-detection/





Supplemental Material II. Participant eligibility for each cannabis vape product (CVP) use status 
	Definitions for each CVP-use status
	Screening questions and response options
	Eligibility criteria

	Susceptible group: Participants susceptible to using CVPs were defined as (1) those who had never used any cannabis products before and are susceptible to CVP use, or (2) those who had not used a
cannabis product in the past 12 months and had never “regularly” used cannabis products before and are susceptible to CVP use.
	· Have you ever used cannabis in the following ways before, even once or twice?
· No
· Yes, but not in the past 12 months
· Yes, in the past 12 months, but not in the past 30 days
· Yes, in the past 30 days
· Have you ever regularly used any cannabis before?
· Yes
· No

Susceptibility to CVP use:
· Are you curious about using cannabis vape products?
· Definitely not
· Probably not
· Probably yes
· Definitely yes
· Would you try a cannabis vape product if one of your best friends offered it to you?
· Definitely not
· Probably not
· Probably yes
· Definitely yes
· Do you think you would use cannabis vape products in the next 6 months?
· Definitely not
· Probably not
· Probably yes
· Definitely yes
	(1) Reports never use of any cannabis products AND reports susceptibility to CVP use. Susceptibility to CVP use was determined by not having selected “Definitely not” for all three susceptibility questions.

OR

(2) Reports ever use of cannabis product(s), but not in the past 12 months AND no regular use of the cannabis product(s) AND reports susceptibility to CVP use.

	CVP-use group: Participants who currently use CVPs were defined as those who had used CVPs at least once in the past 12 months.
	· Have you ever used cannabis vape products before, even once or twice?
· No
· Yes, but not in the past 12 months
· Yes, in the past 12 months but not in the past 30 days
· Yes, in the past 30 days
	Reports CVP use in the past 12 months.


Cannabis products can be consumed in various ways, including (1) smoking as joints or blunts, (2) smoking in pipes, bongs, or hookahs/waterpipes, (3) vaping using vape pens, cartridges, or disposables, (4) dabbing waxes, shatter, or concentrates, (5) drinking beverages (e.g., beer, tea, soda), (6) eating edibles (e.g., gummies, cookies, cake, brownies, snacks), (7) putting drops, strips, lozenges, or sprays in your mouth or under your tongue, (8) applying lotion, cream, or patches to your skin, (9) taking pills, (10) other, please specify____. Qualtrics screened 5,981 participants who met the age and state criteria. Of these, 2,898 were eligible; 2,465 completed the full survey, and 2,204 passed the quality check. In line with Qualtrics’ policy, participants were compensated with voucher credits, which were about 1.5 dollars upon completing the survey.

Abbreviations: CVP, cannabis vape product

Supplemental Material III. Stimuli design and product feature types with their definitions and corresponding messages 

[bookmark: _Hlk191453770][bookmark: _Hlk208573929]To maintain authenticity while avoiding preconceived notions about existing brands, we used real product images edited with a fictional brand name and logo. Each ad was designed to include the brand name, an image of a CVP product and its package, and three product features presented as text-based messages. All six ads featured the same brand name and product image, while each ad’s package featured a different flavor name. Nine types of product features were chosen for this experiment: 1) creativity, 2) physical health benefits, 3) social enhancement, 4) mental health benefits, 5) relaxation, 6) positive flavor sensation, 7) positive mood effects, 8) convenience/discreetness, and 9) elevated potency. These features were selected based on common cannabis marketing claims identified in the existing literature1,2 and our large-scale content analysis of  CVP marketing features promoted on a cannabis e-commerce website featuring top-selling CVP brands.3 All product feature messages in the stimuli were derived from claims we retrieved during our content analysis. Specifically, for each product feature type, we identified the most frequently occurring claims from our message bank to inform the messages used in our experiment stimuli. One small message (font size ranging between 18 and 20; character count ranging between 24 and 57) and one large message (font size ranging between 24 and 26; character count ranging between 62 and 109) were crafted for each product feature type to mimic real-world ads that typically have multiple claims of various lengths and font sizes. This resulted in a total of 18 product feature messages across nine product feature types and six ads. To remove all possible design effects, each ad was randomly assigned three product feature messages (one long message, one short message, and either another long or short message), each from a different product feature type. This approach ensured that each product feature type, with varying messages, appeared in two of the six ads, reducing the risk of case-category confounding.4 Message placement also varied between ads and was randomized across the nine conditions of product feature types.


1.Luc MH, Tsang SW, Thrul J, Kennedy RD, Moran MB. Content analysis of online product descriptions from cannabis retailers in six US states. Int J Drug Policy. 2022;75:102593. doi:10.1016/j.drugpo.2019.10.017
2.Reboussin BA, Lazard AJ, Ross JC, et al. A content analysis of cannabis edibles package marketing in the United States. International Journal of Drug Policy. 2024;130:104526.
3.Chen-Sankey J, La Capria K, Meng S, et al. Product features for promoting top-selling cannabis vape products in an online retail environment. Addiction Research & Theory. Published online June 14, 2025:1-10. doi:10.1080/16066359.2025.2519601
4.Kay EJ, Richter ML. The category-confound: A design error. The Journal of Social Psychology. 1977;103(1):57-63. doi:10.1080/00224545.1977.9713296






	Product Feature 
	Definition
	Message

	Creativity
	Claims that product use is associated with increased creativity and awareness.
	Known for boosting creativity!

	
	
	Highly valued by artists and writers, this product is ideal when working on creative projects

	Physical Health Benefits
	Health-related information regarding claims of therapeutic benefits for physical health issues (e.g., pain, cancer, sleep).
	Helps relieve pain and inflammation

	
	
	Contains therapeutic benefits for relieving physical discomforts and improves sleep

	Social Enhancement 
	Promoting the use of products in social settings, and claims that it can help with making friends and having conversations.
	Perfect for social settings!

	
	
	Created to ease social anxiety and foster open, lively conversations

	Mental Health Benefits
	Health-related information regarding claims of therapeutic benefits for mental health issues (e.g., anxiety, stress, depression).
	Effective for relieving stress!

	
	
	Use this product to combat anxiety and depression and improve your overall mental well-being

	Relaxation
	Claims that product use will result in positive physical experiences such as relaxation and calmness.
	Experience full body relaxation!

	
	
	Use this product to experience feelings of calm and relaxation

	Positive Flavor Sensation
	Descriptions related to general product flavor or specific product flavor sensations.
	Packed full of sweet and spicy flavors with hints of pine

	
	
	Our Blue Dream vape is packed with mouthwatering flavors of sweet blueberry, earthy pine, and a floral finish

	Positive Mood Effects
	Claims that product use will result in positive moods such as happiness and euphoria.
	Delivers feelings of euphoria and enjoyment

	
	
	Experience a sense of euphoria and mood enhancement that lasts all day

	Convenience/discreetness
	Promotes the product as portable, easy to use, and discreet.
	Discreet and easy to use

	
	
	A must-have, on-the-go, portable vape device with the user in mind

	Elevated Potency
	Promotion of elevated product potency and how it will result in feeling high, stoned, or buzzed. 
	Elevated potency for a stronger vaping experience

	
	
	Elevate your vaping game and experience a high like no other with pylii



	Supplemental Material IV. Associations between noticing product feature messages and CVP use intentions controlling for participant characteristics as covariates 
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	Creativity
	Physical Health Benefits
	Social Enhancement
	Mental Health Benefits
	Relaxation

	
	β
	95% CI
	p-value
	β
	95% CI
	p-value
	β
	95% CI
	p-value
	β
	95% CI
	p-value
	β
	95% CI
	p-value

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Age
	0.04
	0.00, 0.07
	0.041
	0.04
	0.01, 0.07
	0.024
	0.04
	0.25, 0.55
	0.010*
	0.05
	-0.26, 0.02
	0.009*
	0.04
	0.01, 0.08
	0.016

	Sex
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Female
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref

	Male
	0.48
	0.22, 0.74
	0.000*
	0.50
	0.24, 0.76
	0.000*
	0.05
	0.22, 0.75
	0.000*
	0.41
	0.15, 0.66
	0.002*
	0.45
	0.19, 0.70
	0.001*

	Other
	-0.04
	-1.93, 1.86
	0.968
	0.59
	-1.32, 2.51
	0.544
	0.70
	-1.22, 2.62
	0.475
	0.48
	-1.41, 2.36
	0.619
	0.47
	-1.43, 2.36
	0.630

	Race/ethnicity
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Non-Hispanic White
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref

	Non-Hispanic other
	-0.54
	-0.85, -0.22
	0.001*
	-0.46
	-0.77, -0.14
	0.005*
	-0.43
	-0.75, -0.11
	0.008*
	-0.56
	-0.87, -0.25
	0.000*
	-0.48
	-0.80, -0.17
	0.003*

	Hispanic
	0.16
	-0.32, 0.65
	0.503
	0.04
	-0.45, 0.52
	0.877
	0.03
	-0.46, 0.51
	0.919
	0.15
	-0.33, 0.63
	0.531
	0.12
	-0.37, 0.60
	0.638

	Sexual Orientation
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Heterosexual 
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref

	Other
	-0.26
	-0.59, 0.07
	0.123
	-0.56
	-0.89, -0.22
	0.001*
	-0.49
	-0.83, -0.16
	0.004*
	-0.41
	-0.74, -0.07
	0.016
	-0.49
	-0.82, -0.16
	0.004*

	Mental Health Status
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Excellent
	1.03
	0.41, 1.66
	0.001*
	1.26
	0.63, 1.89
	0.000*
	1.13
	0.50, 1.77
	0.000*
	0.66
	0.04, 1.28
	0.038
	0.77
	0.15, 1.40
	0.015

	Very good
	1.14
	0.55, 1.73
	0.000*
	1.33
	0.73, 1.93
	0.000*
	1.16
	0.56, 1.76
	0.000*
	0.68
	0.09, 1.27
	0.023
	0.85
	0.26, 1.44
	0.005*

	Good
	0.39
	-0.16, 0.94
	0.162
	0.68
	0.13, 1.24
	0.016
	0.44
	-0.11, 1.00
	0.119
	0.23
	-0.31, 0.78
	0.403
	0.34
	-0.21, 0.89
	0.222

	Fair 
	0.20
	-0.34, 0.74
	0.471
	0.50
	-0.05, 1.05
	0.072
	0.35
	-0.20, 0.89
	0.214
	0.20
	-0.33, 0.74
	0.459
	0.29
	-0.25, 0.83
	0.289

	Poor
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref

	Past-Year CVP Ad Exposure
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Never 
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref

	Rarely
	-0.72
	-1.20, -0.24
	0.003*
	-0.47
	-0.95, 0.01
	0.057
	-0.56
	-1.04, -0.07
	0.024
	-0.68
	-1.15, -0.20
	0.005*
	-0.54
	-1.02, -0.07
	0.026

	Sometimes
	-0.51
	-0.83, -0.18
	0.002*
	-0.45
	-0.78, -0.13
	0.006*
	-0.47
	-0.80, -0.15
	0.004*
	-0.50
	-0.82, -0.18
	0.002*
	-0.41
	-0.73, -0.09
	0.011*

	Often
	0.69
	0.37, 1.00
	0.000*
	0.70
	0.38, 1.01
	0.000*
	0.63
	0.32, 0.95
	0.000*
	0.65
	0.33, 0.96
	0.000*
	0.65
	0.33, 0.96
	0.000*

	Very Often
	1.49
	1.05, 1.94
	0.000*
	1.50
	1.06, 1.95
	0.000*
	1.49
	1.04, 1.94
	0.000*
	1.45
	1.01, 1.89
	0.000*
	1.45
	1.00, 1.89
	0.000*

	Past-Year CVP Use
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Yes
	2.84
	2.59, 3.08
	0.000*
	2.96
	2.71, 3.21
	0.000*
	2.93
	2.68, 3.18
	0.000*
	2.80
	2.56, 3.05
	0.000*
	2.84
	2.59, 3.09
	0.000*

	No
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref

	
	Positive Flavor Sensation
	Positive Mood Effects
	Convenience/Discreetness
	Elevated Potency
	
	
	

	
	β
	95% CI
	p-value
	β
	95% CI
	p-value
	β
	95% CI
	p-value
	β
	95% CI
	p-value
	
	
	

	Age
	0.04
	0.00, 0.07
	0.040
	0.04
	0.01, 0.08
	0.011*
	0.04
	0.01, 0.08
	0.015
	0.04
	0.00, 0.07
	0.042
	
	
	

	Sex
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Female
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	
	
	

	Male
	0.47
	0.21, 0.73
	0.000*
	0.44
	0.18, 0.69
	0.001*
	0.41
	0.15, 0.67
	0.002*
	0.48
	0.22, 0.73
	0.000*
	
	
	

	Other
	-0.10
	-1.99, 1.80
	0.919
	0.59
	-1.32, 2.49
	0.546
	0.40
	-1.49, 2.28
	0.679
	-0.08
	-1.98, 1.81
	0.932
	
	
	

	Race/ethnicity
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Non-Hispanic White
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	
	
	

	Non-Hispanic other
	-0.53
	-0.85, -0.22
	0.001*
	-0.52
	-0.84, -0.21
	0.001*
	-0.57
	-0.88, -0.26
	0.000*
	-0.53
	-0.85, -0.22
	0.001*
	
	
	

	Hispanic
	0.18
	-0.30, 0.66
	0.47
	0.10
	-0.39, 0.58
	0.694
	0.18
	-0.30, 0.66
	0.468
	0.17
	-0.31, 0.65
	0.485
	
	
	

	Sexual Orientation
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Heterosexual 
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	
	
	

	Other
	-0.25
	-0.59, 0.08
	0.136
	-0.48
	-0.82, -0.15
	0.005*
	-0.47
	-0.81, -0.14
	0.005*
	-0.25
	-0.59, 0.08
	0.136
	
	
	

	Mental Health Status
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Excellent
	1.04
	0.41, 1.66
	0.001*
	1.16
	0.53, 1.79
	0.000*
	0.83
	0.21, 1.45
	0.009*
	1.04
	0.42, 1.67
	0.001*
	
	
	

	Very good
	1.14
	0.55, 1.73
	0.000*
	1.16
	0.57, 1.76
	0.000*
	0.89
	0.30, 1.47
	0.003*
	1.14
	0.55, 1.73
	0.000*
	
	
	

	Good
	0.40
	-0.15, 0.95
	0.157
	0.58
	0.03, 1.13
	0.039
	0.50
	-0.05, 1.05
	0.073
	0.40
	-0.15, 0.95
	0.152
	
	
	

	Fair 
	0.21
	-0.33, 0.75
	0.453
	0.44
	-0.10, 0.99
	0.109
	0.40
	-0.14, 0.93
	0.150
	0.21
	-0.33, 0.75
	0.452
	
	
	

	Poor
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	
	
	

	Past-Year CVP Ad Exposure
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Never
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	
	
	

	Rarely
	-0.72
	-1.20, -0.24
	0.003*
	-0.60
	-1.08, -0.12
	0.014
	-0.57
	-1.05, -0.10
	0.018
	-0.72
	-1.20, -0.25
	0.003*
	
	
	

	Sometimes
	-0.50
	-0.82, -0.18
	0.002*
	-0.53
	-0.85, -0.20
	0.001*
	-0.46
	-0.78, -0.14
	0.005*
	-0.51
	-0.83, -0.19
	0.002*
	
	
	

	Often
	0.69
	0.37, 1.00
	0.000*
	0.70
	0.39, 1.02
	0.000*
	0.71
	0.40, 1.02
	0.000*
	0.69
	0.37, 1.00
	0.000*
	
	
	

	Very often
	1.49
	1.05, 1.94
	0.000*
	1.51
	1.06, 1.96
	0.000*
	1.46
	1.02, 1.91
	0.000*
	1.49
	1.05, 1.93
	0.000*
	
	
	

	Past-Year CVP Use
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Yes
	2.83
	2.59, 3.08
	0.000*
	2.93
	2.68, 3.18
	0.000*
	2.84
	2.60, 3.09
	0.000*
	2.83
	2.59, 3.08
	0.000*
	
	
	

	No
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	
	
	



