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Presenter Notes
Presentation Notes
Thank you for allowing me to present; my name is Christian Maynard and I’m a 4th year sociology doctoral candidate at Washington State University. 
Today, I will discuss a segment of my dissertation work. In this study on 12th graders, I examined how US cannabis legalization contexts are associated with using cannabis through different techniques. Further, I examined how perceptions of risks differ across legal contexts. 
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Presenter Notes
Presentation Notes
Broadly speaking, legalizing cannabis has created two distinct legal context: 
Within a medical-only state, individuals with a qualifying medical condition can obtain a state-issued identification card. With this documentation, individuals may be legally allowed to purchase or grow cannabis.  

However, in adult use contexts, any individual, 21 or older, can possess and, often, purchase or grow cannabis

With legalization, dispensaries offer consumers many ways or techniques to use cannabis, such as edible or vaping products. As shown, you can even get THC-infused gravy for Thanksgiving.
While these techniques may be preferred over smoking, edibles and vaping products can be highly concentrated; sometimes resulting in overconsumption and medical trauma.


Literature
Review

Medical Legalization and Adolescent Use

* Research on medical-only legalization indicates
« little to no change for cannabis use (Coley et al. 2019; Johnson et al. 2021;
Keyes et al. 2016; Sarvet, Wall, Fink, et al. 2018); and

 decreases among younger rather than older adolescents (e.g., 8" versus
12t graders) (Johnson et al. 2021; Keyes et al. 2016).

Adult Use Legalization and Adolescent Use

* Research on medical-only legalization indicates

* no difference in use (Cerda et al. 2017; Goodman et al. 2020; Midgette
and Reuter 2020; Smart and Pacula 2019); and

» some even found decreases for adolescents in these contexts (Anderson
et al. 2019; Dilley et al. 2019; Midgette and Reuter 2020).

* But see Borodovsky et al. (2017) and Cerda et al. (2017).

Cannabis Legalization and Consumption Techniques

* In legal contexts, researchers have found increases in edible and vape use
* in one’s lifetime (Borodovsky et al. 2017;Nicksic et al. 2020; and
* in the past year (Maynard and Schwartz 2023).

Cannabis Legalization and Perceived Risks

» Along with every other age group, compared to their earlier counterparts
adolescents perceived cannabis as less risky (Cerda et al. 2017; Fleming
et al. 2016; Miech, Johnston, and O’Malley 2017; Sarvet, Wall, Fink, et al.
2018; Waddell 2022).

 Until recently, among adolescents, trends in cannabis use and associated
risks paralleled one another. However, these trends diverged in the late
2000s (Fleming et al. 2016; Miech et al. 2017; Sarvet, Wall, Keyes, et al.
2018).
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Medical Legalization and Adolescent Use
Largely, researchers have indicated that after medical legalization, adolescent cannabis use changed little, if any. Some even suggest that cannabis use may decrease among younger adolescents (i.e., 8th versus 12th)
Adult Use Legalization and Adolescent Use
Further, after adult use legalization, largely, researchers found no effect or even decreases in cannabis use among adolescents
Cannabis Legalization and Consumption Techniques
However, these outcomes pertain to overall use rather than by examining use by technique. emphasis on use by technique may tell another story.  For instance, researchers have found that within legal contexts; adolescents were more likely to vape and consume edibles – often twice that of those in prohibited contexts
Perceptions of Risks and Adolescent Cannabis Use
            Along with every other age group, compared to their earlier counterparts, adolescents view cannabis as less risky. While trends in perceived risk and cannabis use parallel one another; starting in the late 2000s, these trends diverged. 



In the previous year, compared to high school
seniors attending school in prohibited contexts,
(those in legal contexts will be more likely to have:
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Hl:vaped cannabis

What is the relationship

between legal cannabis

contexts and alternative H2: used edibles

use techniques (edibles
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Research Question & Conceptual Framework (slide 4)
Here, I outline how I framed my hypotheses. For this project, I am mainly interested in What is the relationship between legal cannabis contexts and using edibles or vaping cannabis among adolescents in the United States?  



Methodology
[Data, Sample]

Data:

Sample
Characteristics

Survey Structure

* Monitoring the Future (MTF): A Continuing Study of American
Youth

» Nationally representative survey on youth
* Years: 2015-2021
* Restricted use (included identifiers)

* Population
» US 12™ graders

* Survey for seniors provided more comprehensive questions
regarding techniques used to consume cannabis

* Core
* Questions included were asked of all adolescents
» Appended Form 1
* One of six possible forms appended to the core questionnaire
» Each contain a subset of additional questions
* Randomly distributed
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My sample consisted of 12th graders surveyed by Monitoring the Future from 2015 through 2021. Compared to the set of questions asked of 8th and 10th  graders, the set of questions asked of 12th graders were more comprehensive. I should note that MTF’s survey structure is divided between a core subset of questions (asked of everyone) and one of six appended forms with additional questions. Because questions on consumption techniques were primarily available on Form 1, for this project I included only those adolescents who received form 1. 
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For my dependent variables, adolescents were asked to mark any technique that they had used to consume cannabis in the past year. Here, I examined responses for edible use, smoking, and vaping. Further, I created an indicator for those who marked at least two of these techniques. 

For my independent variable, legal context; I recoded MTF’s state identifier for the school’s location based on which context had been in place for the majority of days of a given year. As for perceived risk, adolescents were asked How much do you think people risk harming themselves (physically or in other ways), if they . . . smoke marijuana regularly? Responses ranged from none to great. Further, I included controls for sex and race



Data Analysis

e
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e Cross-tabulations
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For this project, I produced
Frequencies
Crosstabs with ztests to detect significant differences across legal contexts
For my Logistic regressions models
Produced odds ratio
Utilized individual sampling and strata weights to adjust sampling error 



Logistic Regression Odds Ratio (standard errors and p-values)for Past Year Cannabis
Vaping Based on Legal Context, Perceived Risk, and Controls (sex, race)

Hypothesis 1 Result:

Compared to 12t graders in prohibited contexts, ga;ée Key: M1 M2
those in legal cannabis contexts were more likely Std SEH)

to vape cannabis in the previous year.

* p<0.05, **p<0.01, ***p<0.00
* Note: controls omitted to save
space

Legal Context (ref. Prohibited)

Medical-Only 1.28%* 1.25%
Adult-Use (0.14) (0.14)
% of 12th graders who vaped cannabis by legal context, 1.97%%% 1.94%%%
MTF: 2015-2021
(0.28) (0.28)
Perceived Risk Reg Use
(ref. No Risk)
Slight . 0.77%%
(0.07)
Moderate o 0.41%%%
(0.04)
Great
o 0.2%%%
(0.03)

B Prohibited M Medical-only B Adultuse

N 10133 10133
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Note: using z-tests, differences across contexts were statistically significant between all contexts for all consumption techniques except for vape use between prohibited and adult use contexts (shown on this slide)


Compared to 12th graders in prohibited contexts, those in legal cannabis contexts were more likely to vape cannabis in the past year. As you can see, even after controlling for differences in perceived risks across contexts, my logistic regression odds changed little. Further, effects were larger and stronger for adult use contexts


Hypothesis 2 Result:

Compared to 12 graders in prohibited contexts,
those in legal cannabis contexts were more likely
to use edibles in the previous year.

% of 12th graders who used edibles by legal context,
MTF:2015-2021

B Prohibited M Medical-only B Adultuse

Logistic Regression Odds Ratio (standard errors and p-values) for Past Year
Edible Use Based on Legal Context, Perceived Risk, and Controls (sex, race)

Table Key:

Odds M1 M2
(Std. Errx)

* p<0.05, **p<0.01, ***p<0.00

* Note: controls omitted to save

space
Legal Context (ref. Prohibited) 1.48%%% 1.47%%%
Medical-Only (0.17) (0.17)
2.32%%% 2.33%%%
Adult-Use (0.29) (0.29)

Perceived Risk Reg Use (ref. No

Risk) = 0.77*%
Slight (0.07)
Moderate o 0.34%%%
(0.04)
Great
= 0.13%%*
(0.07)
N 10133 10133
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Compared to 12th graders in prohibited contexts, those in legal cannabis contexts were more likely to use edibles in the past year. In fact, those in adult use states were more than twice as likely to had used an edible compared to those in prohibited contexts. Even after controlling for differences in perceived risks across contexts, our logistic regression odds changed little. 


Hypothesis 3 Result:

Compared to 12% graders in prohibited contexts,

those in legal cannabis contexts were more likely

to use two or more techniques in the previous year.

Logistic Regression Odds Ratio (standard errors and p-values) for Past Year Multi-
Technique Based on Legal Context, Perceived Risk, and Controls (sex, race)

% of 12th graders who used multiple techniques by legal
context, MTF: 2015-2021

B Prohibited M Medical-only EAdultuse

Table Key:
Odds Ml
(Std. Exr)
» P<0.1 Bold-only, p<0.05, **p<0.01,
**%p<0.00
* Note: controls omitted to save space

Legal Context (ref. Prohibited)

Medical-Only 1.38%%%
(0.14)

Adult-Use 1.99%%%
(0.23)

Perceived Risk Reg Use (ref. No
Risk)
Slight

Moderate

Great

N 10133

M2

1.37%%%
(0.14)

1.97%%%
(0.22)

0.85
(0.08)

0.36%**
(0.04)

0.14 %%
(0.02)

10133
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Compared to 12th graders in prohibited contexts, those in legal cannabis contexts were more likely to have used two or more consumption techniques in the past year. Even after controlling for differences in perceived risks across contexts, our logistic regression odds changed little. Further, effects were larger in adult use contexts


Hvypothesis 4 Result:

Compared to 12%" graders in prohibited contexts, those within legal
contexts perceived more moderate risk with regular cannabis use

% 12th graders who perceived regular cannabis use as risky by legal context,
MTF: 2015-2021

Prohibited Medical-only Adult use
B NoRisk B SlightRisk B Mod.Risk @ GreatRisk
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Within legal contexts, we found that responses gravitated towards central tendency responses (slight or moderate risk); whereas, within prohibited contexts, responses polarized (no risk, great risk). 


 In the previous year, compared to high school

Findings seniors attending school in prohibited contexts,
those in legal contexts were more likely to have:

hYS

H 1 . d * Like Borodovsky et al.’s (2017) and Nicksic et al. (2020), we
. Vape found that compared to those in prohibited contexts,
. individuals in a legal context were more likely to vape
Cannabls cannabis.

Y4

DiscuSSion and Like Borodovsky et al. (2017), we note that adolescents were

. . more likely to consume edibles in legal contexts. Effect sizes
HZ - used ed]-b]-es were larger for the likelihood of using an edible compared to

COnC].us:i.O:n. [ ]. / 2] the likelihood of vaping.

N
H 3: used Cannabis To my knowledge, there is limited research on US
. adolescents regarding using multiple techniques by legal
via two or more contexts; however, findings on Canadian youth suggest that
: eating and vaping cannabis may be more common in legal
teChnlqueS - contexts (see Doggett et al. 2019).

I
P

. . Within legal contexts, we found that responses gravitated
H4 . percelved towards central tendency responses (slight or moderate
mo dera.t e riSkS risk); however, within prohibited contexts, responses

polarized (no risk, great risk).
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To conclude, despite national declines in overall cannabis use, more adolescents report vaping or using edibles. Further, this effect may increase with each stage of legalization – medical-only, adult use.  


[ Limitations

« Cannot generalize to populations other than:
« 12t graders in 2015-2021

« Causal inferences cannot be made
» Cross-sectional dataset

* Question wording for perceived risk (Dillman, Smyth, and
Christian 2014)

» Asked about “smoking” regularly

 Individuals may ascribe different levels of risks (or stigma)
D].SCU.SSIOII and to the same drug based on the technique used (Zinberg

. 1986)
Conclusion [2/ 2] [Future Research

» These analyses did not account for the operation of
dispensaries.

* FR: Include a measurement for whether certain provisions,
such as commercial sales or cultivation were permitted

 While states legalized cannabis use, many of these states
took several years to commence commercial sales for
medical-only and adult use consumers (Marijuana Policy
Project 2021). Further, storefronts act as a pivotal part of
cannabis legalization, likely spurring awareness through
marketing (Wexler 2023).
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Limitations and future research
This study contained several limitations. Results should not be generalized other than US 12th graders from 2015-2021. Since I used cross-sectional data, causal inferences cannot be made. Further, my measurement for perceived risk was based on their view of smoking regularly rather than a more generic use of cannabis. 

In addition, these analyses did not account for whether commercial sales were allowed. Future research should include whether provisions, such as sales or cultivation were permitted.
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Thank you so much! 


References

Anderson, D. Mark, Benjamin Hansen, Daniel |. Rees, and Joseph J. Sabia. 2019. “Association of Marijuana Laws With Teen Marijuana Use: New Estimates From the Youth Risk
Behavior Surveys.” JAMA Pediatrics 173(9):879. doi: 10.1001/jamapediatrics.2019.1720.

Borodovsky, Jacob T., Dustin C. Lee, Benjamin S. Crosier, Joy L. Gabrielli, James D. Sargent, and Alan J. Budney. 2017. “U.S. Cannabis Legalization and Use of Vaping and Edible
Products among Youth.” Drug and Alcohol Dependence 177:299-306. doi: 10.1016/j.drugalcdep.2017.02.017.

Cerda, Magdalena, Melanie Wall, Tianshu Feng, Katherine M. Keyes, Aaron Sarvet, John Schulenberg, Patrick M. O’Malley, Rosalie Liccardo Pacula, Sandro Galea, and Deborah
S. Hasin. 2017. “Association of State Recreational Marijuana Laws With Adolescent Marijuana Use.” JAMA Pediatrics 171(2):142. doi: 10.1001/jamapediatrics.2016.3624.

Coley, Rebekah Levine, Summer Sherburne Hawkins, Marco Ghiani, Claudia Kruzik, and Christopher F. Baum. 2019. “A Quasi-Experimental Evaluation of Marijuana Policies and
Youth Marijuana Use.” The American Journal of Drug and Alcohol Abuse 45(3):292-303. doi: 10.1080/00952990.2018.1559847.

Dilley, Julia A., Susan M. Richardson, Beau Kilmer, Rosalie Liccardo Pacula, Mary B. Segawa, and Magdalena Cerda. 2019. “Prevalence of Cannabis Use in Youths After
Legalization in Washington State.” JAMA Pediatrics 173(2):192. doi: 10.1001/jamapediatrics.2018.4458.

Fleming, Charles B., Katarina Guttmannova, Christopher Cambron, Isaac C. Rhew, and Sabrina Oesterle. 2016. “Examination of the Divergence in Trends for Adolescent
Marijuana Use and Marijuana-Specific Risk Factors in Washington State.” The Journal of Adolescent Health: Official Publication of the Society for Adolescent Medicine 59(3):269-75.
doi: 10.1016/j.jadohealth.2016.05.008.

”

Goodman, Samantha, Elle Wadsworth, Cesar Leos-Toro, and David Hammond. 2020. “Prevalence and Forms of Cannabis Use in Legal vs. Illegal Recreational Cannabis Markets.
International Journal of Drug Policy 76:102658. doi: 10.1016/j.drugpo.2019.102658.

Johnson, Julie K., Renee M. Johnson, Dominic Hodgkin, Abenaa A. Jones, Alexandra Kritikos, Samantha M. Doonan, and Sion K. Harris. 2021. “Medical Marijuana Laws (MMLs)
and Dispensary Provisions Not Associated with Higher Odds of Adolescent Marijuana or Heavy Marijuana Use: A 46 State Analysis, 1991-2015.” Substance Abuse 42(4):471-75. doi:
10.1080/08897077.2021.1900986.

Keyes, Katherine M., Melanie Wall, Magdalena Cerdd, John Schulenberg, Patrick M. O’Malley, Sandro Galea, Tianshu Feng, and Deborah S. Hasin. 2016. “How Does State
Marijuana Policy Affect US Youth? Medical Marijuana Laws, Marijuana Use and Perceived Harmfulness: 1991-2014.” Addiction 111(12):2187-95. doi: 10.1111/add.13523.

Maynard, Christian P., and Jennifer Schwartz. 2023. “Cannabis Vaping among High School Seniors in Adult-Use, Medical, and Prohibited Legal Contexts.” Drug and Alcohol
Dependence Reports 100136. doi: 10.1016/j.dadr.2023.100136.

Midgette, Greg, and Peter Reuter. 2020. “Has Cannabis Use Among Youth Increased After Changes in Its Legal Status? A Commentary on Use of Monitoring the Future for
Analyses of Changes in State Cannabis Laws.” Prevention Science 21(1):137—-45. doi: 10.1007/s11121-019-01068-4.

Miech, Richard, Lloyd Johnston, and Patrick M. O’Malley. 2017. “Prevalence and Attitudes Regarding Marijuana Use Among Adolescents Over the Past Decade.” Pediatrics
140(6):20170982. doi: 10.1542/peds.2017-0982.

Nicksic, Nicole E., Elizabeth K. Do, and Andrew J. Barnes. 2020. “Cannabis Legalization, Tobacco Prevention Policies, and Cannabis Use in E-Cigarettes among Youth.” Drug and
Alcohol Dependence 206:107730. doi: 10.1016/j.drugalcdep.2019.107730.

Sarvet, Aaron L., Melanie M. Wall, David S. Fink, Emily Greene, Aline Le, Anne E. Boustead, Rosalie Liccardo Pacula, Katherine M. Keyes, Magdalena Cerda, Sandro Galea, and
Deborah S. Hasin. 2018. “Medical Marijuana Laws and Adolescent Marijuana Use in the United States: A Systematic Review and Meta-Analysis.” Addiction (Abingdon, England)
113(6):1003-16. doi: 10.1111/add.14136.

Smart, Rosanna, and Rosalie Liccardo Pacula. 2019. “Early Evidence of the Impact of Cannabis Legalization on Cannabis Use, Cannabis Use Disorder, and the Use of Other
Substances: Findings from State Policy Evaluations.” The American Journal of Drug and Alcohol Abuse 45(6):644—63. doi: 10.1080/00952990.2019.1669626.

Waddell, Jack T. 2022. “Age-Varying Time Trends in Cannabis- and Alcohol-Related Risk Perceptions 2002—-2019.” Addictive Behaviors 124:107091. doi:
10.1016/j.addbeh.2021.107091.



	US Cannabis Legalization Contexts  2015–2021: �Cannabis Use by Edible, Smoking, Vaping and Perceived Risks Among Adolescents
	Introduction
	Literature Review
	Research Question:
	Methodology�[Data, Sample]
	Slide Number 6
	Data Analysis
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Discussion and Conclusion [1/2]
	Discussion and Conclusion [2/2]
	Thank You��Questions?
	References

