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Presentation Notes
Thank you for the opportunity to present some of my dissertation work on:
US Cannabis Legalization 2015-2022: Implications for use and availability among adolescents


INTRODUCTION [1/3]

Legalization of Cannabis - 1995
Legal Contexts
%

e Medical-only [14]
e Medical patients can

possess cannabis
> Adult use [24)

e Adults (21+) can possess
cannabis
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Presentation Notes
Legalizing cannabis has created two legal context:
In medical-only states, individuals with a qualifying medical condition, may possess, grow, or purchase cannabis.  
In adult use states, individuals, 21 or older, can possess and, often, purchase or grow cannabis
24 states permit adult use, another 14 states allow only for medical use, and 12 prohibit cannabis possession. 
As a result of the previous election, Nebraska voters legalized medical use�




INTRODUCTION [2/3]

US National Trends for Cannabis Consumption by Technique
among 12th Grade Students, 2015-2021

Cannabis Techniques

e Edibles

* Smoking —
e VVaping

e Combination of two+

_/

2015 2016 2017 2018 2019 2020 2021

MlROverall Use Edible Use emmSmoke Use Vape Use emmMulti Techniaue

Figure based on data from Monitoring the Future
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After legalization, dispensaries offer various techniques for consuming cannabis, such as edible or vaping products. 
May be preferred over smoking, 
However, edibles and vaping products can be highly concentrated;
Sometimes resulting in overconsumption
medical trauma. 
While overall adolescent use, particularly smoking, has trended downward. 
Prevalence of adolescent vaping has nearly doubled, with increases in multi technique use


INTRODUCTION [3/3]

% of 12th grade students who said cannabis wa

Legalization and Availability

e Compared to their earlier
counterparts, adolescents
reported cannabis as less
available’

* | egalized states may induce
difficulties for adolescents to

% fai asy: 73
obtain cannabis? I III

Miech, R. A, Johnston, L. D., Patrick, M. E., O'Malley, P. M. (2024). Monitoring the Futur tio survey results on drug use, 1975-2023: Overv esults for secondary school students (PDF). Monitoring the Future
Monograph Series. Ann Arbor, MI: Institute for Social Research, University of Michigan.

%

c
%
i
b
o
o
2
>
2
2
1]
>
a
2
=
"
=
n
=
o
©
c
£
&
S
b
=
0
=]
=
H
-
2
2
[
8
0
8
[=]
o
B
£
(=]

1 Sales-Wright et al. (2017); Miech et a. (2024)
2 Adinoff (2021); Kerr et al. (2023); Cantor et al. (2024)
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Availability and Legalization
Compared to their earlier counterparts, adolescents perceive cannabis as less accessible.
In legal states, adolescents may face difficulties in acquiring cannabis.


LITERATURE REVIEW [1/2]

Medical Legalization and Adolescent Use

e Little to no change in the prevalence of cannabis use °®

e Decreased prevalence of use for younger, rather than
older, adolescents (e.g., 8" versus 12" graders) *

Adult Use Legalization and Adolescent Use

* No difference in prevalence of use °
 Decrease in prevalence of use ®
e But see’

3 Coley etal. 2019; Johnson et al. 2021; Keyes et al. 2016; Sarvet, Wall, Fink, et al. 2018
4Johnson et al. 2021; Keyes et al. 2016

SCerda et al. 2017; Goodman et al. 2020; Midgette and Reuter 2020; Smart and Pacula 2019
5 Anderson et al. 2019; Dilley et al. 2019; Midgette and Reuter 2020

’Borodovsky et al. 2017; Cerda et al. 2017
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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
after adult use legalization, largely, researchers found no effect or even decreases in cannabis use among adolescents



LITERATURE REVIEW [2/2]

Legal Contexts and
Consumption Techniques

e | egal contexts were
associated with an

increase in the g - 10
prevalence of edible and b~ ) ==

PER PACKAGE
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8Borodovsky et al. 2017; Nicksic et al. 2020

9Maynard and Schwartz 2023 ) h _ 1S

Cannabis-Infused Turkey Gravy, containing a single ‘dose’ of THC; Just in time for Thanksgiving
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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. 
A few studies suggest that in legal states, adolescents were more likely to vape or use edibles
Boro’s sample was acquired through Facebook 
Nicksic utilized data from 2016-2017
Maynard & Schwartz used a single year from MTF, 2020 [IN MEDICAL STATES ONLY]


Research Question:

What is the relationship between legal contexts and cannabis
use, by technique, among adolescents?

State-years with legalized cannabis contexts are expected to
have a larger proportion of adolescents who

) . H2: vaped H3: used two+ H4: said itwas
H1: used edibles . : very easy to
cannabis techniques . .
acquire cannabis
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What is the relationship between legal cannabis contexts and using cannabis by technique among adolescents in the United States?  
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Data

Monitoring the Future (MTF): A

Continuing Study of American Youth

e Nationally representative survey
on youth

e Sampling and strata weights

METHODOLOGY [1/2]

Survey Structure

Core

e Questions included were asked of all
adolescents

Forms One, Two, and Six

One of six possible forms appended
to the core questionnaire

e Fach form contains a subset of
additional questions

e Randomly distributed

Current Study

Examined responses from restricted
use version between years 2015-2022

Population: US 12th graders (90,458)

Sample: 267 state-years, based on
aggregated responses grouped by
state and year
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I draw my data from Monitoring the Future, 
a longstanding nationally representative dataset on youth behavior and drug use, for the years 2015-2022. 
MTF’s survey structure is divided between a core subset of questions (asked of everyone) and one of six appended forms with additional questions. 
I utilized responses from Forms One, Two, and Six
12th grade students received a more comprehensive questionnaire on drug use, 
Their 90,458 responses across 45 states, along with DC, were the focus of these studies. 
I aggregated responses, grouped by state and year, into 267 state-years, resulting in an unbalanced repeated cross-sectional design. �
�


METHODOLOGY [2/2]

Dependent Variables Independent Variables Control Variables

e Consumption Techniques e Legal Context e Demographics
* % Consumed edible ¢ Prohibited, Medical-only, Adult ¢ % Male
* % Smoked use e Race/Ethnicity:
e % Vape e Availability e 9% Black

e % Multiple (2+) * % of respondents that said e % Latine
cannabis was very easy acquire e % White

e Sales Operational
(in the past-year) e Medical*
e Adult use (state)*

* % in county with adult use sales
(local)

* First-year of legalization*
e Medical
e Adult use
* Years since legalization
e Medical
e Adult use

* indicate dichotomized (0,1)
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Dependent variables
Students were asked to mark any technique that they had used to consume cannabis in the past year. 
I generated % students who reported cannabis use by technique; along with an indicator for those using two+ techniques 
Independent variables
States coded as prohibited, medical-only, or adult use based on active policy during surveyed years. 
Adolescents were asked How easy it is to get cannabis? Responses range from probably impossible to very easy.
Generated the % of students who stated very easy to obtain cannabis
Controls 
% male, 
Race/Ethnicity: % black, % latine, % white. 
Indicator for whether medical, or adult use sales were operational.
Plus, an indicator for % of respondents living in a county that allowed commercial dispensaries to operate (within unincorporated region)
included indicators for:
1st year of both medical and adult use legalization 
# of years since legalization�


DATA ANALYSIS

Count of 12th grade students by Legal Status
(state-years)

Descriptive StatiStics _'__l:lProhibited(102) O Medical-only (116) B Adult Use (49)

N ——
* Frequencies and
crosstabulations,

186330
employing z-tests to
identify significant
differences across legal
contexts in adolescents’

reported availability.
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For this project, I produced
Frequencies
Crosstabs with ztests to detect significant differences across legal contexts

The distribution of adolescents by state-years is shown here


Variables Included by Model
*=included M1 M2 M3
Legal Context (ref. Prohibited)
Medical
Adult use
Years Since Legalization
First-year Legalization Indicators
% with [M/Au/L] Sales Operational:
% said Very Easy
% Male R *
%Black” R *
%Latine” R *
% White" R *
n 267 267 267

A not shown in results; lack of statistical significance

€

DATA ANALYSIS

Multivariate linear regressions

o

e Understand the association between
legalization and consumption
techniques, while accounting for
potential confounding factors.

e Justified by its ability to model
outcomes and control for covariates
simultaneously.



Presenter Notes
Presentation Notes
For my linear regressions models
Produced regression coefficients
Utilized individual sampling and strata weights to adjust sampling error
The progression of the variables inclusion by model is indicated with a star * 
Race/ethnicity not shown due to lack of statistical significance�



REFERENCE:

CANNABIS SMOKING BY LEGAL CONTEXT

24%

29%

1 Prohibited

Medical-only MW AdultUse


Presenter Notes
Presentation Notes
Note: using z-tests (at the individual level), except between prohibited and adult use for edible, vape, and two+ use, differences were statistically significant
As a reference, I conducted analyses on adolescents who reported smoking cannabis in the past year
In prohibited states, 24% had smoked cannabis, whereas, in legal contexts, 29% had smoked 
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% change in past year smoke use

REFERENCE:

LEGAL CONTEXT NOT ASSOCIATED WITH SMOKE USE
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Linear regression: one unit [+/-] in ind. vars. results in a one unit [+/-] in dep. var.
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M1: 
In medical states, expected smoking was 4% higher. 
%male – where there is 1% more males, expected smoking was 20% higher, net other variables in model. 
By M3: 
Upon inclusion of sales and availability, previous significance was eliminated; 
a 1% increase in adolescents stating CANNABIS WAS very easy TO OBTAIN, expected PREVALENCE OF smoking is 42% higher


RESULTS | HYPOTHESIS 1

EDIBLE USE BY LEGAL CONTEXT

9%

13%

Prohibited

Medical-only B Adult Use
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In prohibited states, 9% had consumed a cannabis edible, 13% had in medical states, 17% in adult use 


% change in past year edible use

16%
14%
12%
10%
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0%

RESULTS | HYPOTHESIS 1

COMPARED TO PROHIBITED STATES, IN MEDICAL STATES, ADOLESCENTS
WERE MORE LIKELY TO HAVE USED EDIBLES IN THE PREVIOUS YEAR

14%
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H1: edible use
M1: 
In medical states, expected edible was 4% higher; 
%male – where there is 1% more males, expected edible was 14% higher, net other variables in model. 
By M3: Upon inclusion of sales and availability, 
eliminated significance of %male – 
Medical states remained associated with higher use. 
During the initial year of adult use legalization, expected use was 7% higher. 
States with commercial sales, edible use was PREDICTED TO BE 5% higher, 
1% increase in local sales associated with a 6% increase in edible use


RESULTS | HYPOTHESIS 2

VAPED CANNABIS BY LEGAL CONTEXT

7%

11%

O Prohibited @O Medical-only B AdultUse


Presenter Notes
Presentation Notes
In prohibited states, 7% had vaped cannabis, 11% had in medical states, 15% in adult use 
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LEGAL CONTEXTS NOT ASSOCIATED WITH VAPING CANNABIS IN THE

PREVIOUS YEAR
12%
e 3% 3%
I I I I - I I I I 1
-1%
-10%
> o} . o} i (o} = = < > [
5 S .8 8 .8 5 .8 'g 'S © ©
; il O o, o i o o P L >
T E o E L E L = 2 o =
O B > g 3 S >3 O 9° o
S < < < £ S o >
2 S gt 5
> S &
SH
O O
£
X
Legal Context Years Since First Year Sales %Very Sex
(M1-3) Legalization (M1-3) (M2-3) Easy (M1-3)
(M1-3) (M3)

Linear regression: one unit [+/-] in ind. vars. results in a one unit [+/-] in dep. var.

M1 mM2

M3


Presenter Notes
Presentation Notes
H2: vape use
M1: 
In medical and adult use states, expected vaping was 4% and 12% higher, 
%male – where there is 1% more males, expected vaping was 15% higher, net other variables in model. 
M3: Upon inclusion of sales and availability. 
Medical sales associated with 3% higher vape use , 
%very easy, where 1% more adolescents report it is very easy to get cannabis, vaping is EXPECTED TO BE 10% lower. 
%male remained associated with higher use


RESULTS | HYPOTHESIS 3

USED TWO+ TECHNIQUES BY LEGAL CONTEXT

11%

16%

O Prohibited @O Medical-only B AdultUse
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In prohibited states, 11% had USED MULTIPLE TECHNIQUES TO CONSUME cannabis, 16% had in medical states, 19% in adult use 




= RESULTS | HYPOTHESIS 3

COMPARED TO PROHIBITED STATES, IN MEDICAL STATES, MORE
ADOLESCENTS USED TWO+ TECHNIQUES
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H3: two+
M1: 
In medical and adult use states, expected two+ use was 5%, 8%, respectively, higher
%male – where there is 1% more males, expected two+ use was 22% higher, net other variables in model. 
M3: Upon inclusion of sales and availability; 
medical states remained associated with higher use,
commercial sales associated with 4% higher use,
%male remained associated with higher use


RESULTS | HYPOTHESIS 4

COMPARED TO PROHIBITED AND ADULT USE STATES, IN MEDICAL-ONLY STATES,
ADOLESCENTS WERE MORE LIKELY TO REPORT THAT CANNABIS WAS VERY EASY TO GET

47% 53%

Prohibited Medical-only m Adult Use
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In prohibited states, 47% had reported cannabis is very easy, 53% in medical states, 48% in adult use 



= RESULTS | HYPOTHESIS 4

THE INCLUSION OF %VERY EASY WAS ASSOCIATED WITH LOWER VAPE USE,
BUT HIGHER SMOKE USE
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Upon inclusion of the availability variable in the final model for each technique
A 1% increase in adolescents stating cannabis was very easy to obtain was associated:
Decrease in vape use. 
Increase in smoke use.
Simple linear regression results affirm that
In medical states, availability was REPORTED TO BE higher; 
adult use states weren’t associated with a change IN REPORTED EASE OF AVAILABILITY


DISCUSSION AND CONCLUSION [1/2]

Legal Contexts

¢ In the previous year, compared to 12t grade students in prohibited contexts,
¢ In medical states, students were more likely to have:
e Used edibles®
¢ Used two+ techniques’
¢ |[n adult use states, students were no more likely to use cannabis (via any technique)

Sales’?

* Medical sales associated with higher vape use
¢ Adult use sales associated with higher edible and two+ use
¢ Local sales associated with higher edible and smoke use

First Year Legalization

e |nitial year of adult use legalization associated with higher edible use

Availability

¢ Legal states diverged starkly from, both, one another, and prohibited states.
e Medical states associated with more adolescents reporting very easy '3
* % very easy associated with decreased vape use, but increased smoke use

10Borodovsky et al. 2017;Nicksic et al. 2020

T Maynard and Schwartz 2023; Rubin-Kahana et al. 2022

12 Albers et al. 2024; Cantor et al. 2024; Kerr et al. 2023; Paschall and Grube 2021; Rogers et al. 2022; Shi et al. 2018
3 Elliott and Adinoff 2021
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Legal Contexts
In medical states, higher edible and two+ use; 
In adult use states, no difference in use across techniques
Sales
Medical associated with higher vape use, 
Commercial associated with higher edible and two+ (multi) use. 
Local associated with higher edible and smoke use. 
Year
Initial year of AU legalization associated with higher edible use. 
Very Easy
Medical states associated with more adolescents saying very easy to get cannabis. 
No difference in adult use states. 
Saying that cannabis is very easy to get is associated with a decrease in vape use, but an increase in smoke use


DISCUSSION AND
CONCLUSION [2/2]

Limitations

¢ Generalizability: US 12th graders in the US from 2015-2022

e Cross-sectional survey design: Causal inferences cannot
be made

* Question on availability does not distinguish procurement
by technique

Future Research

e Extend timeframe; add recently received 2023 data
e Examine differences in other provisions of the fragmented
landscape:
e Cultivation Allowances, Possession Limits, Price of
cannabis, # of dispensaries per capita

e Additional statistical tests
¢ Fixed-effects models
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Limitations
Results should not be generalized beyond US 12th graders surveyed between from 2015-2022. 
The cross-sectional design inhibits the ability to make causal inferences. 
Availability may differ by technique across contexts. 
Future research, 
I plan to extend the timeframe by a year.
I will examine differences in other provisions across contexts. 
Cultivation policies differ significantly across states, Washington prohibits adults without a medical card from growing a plant, whereas Michigan allows adults to grow up to 12 plants. 
The price of cannabis differs significantly across states; lower prices may encourage the adoption of regulated markets, reducing illicit markets. 
I intend to conduct a fixed-effects models
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Thank you so much for your time. For a list of my references, please scan the qr code. 
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