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Data and Policy 
Background
Contrary to federal law, under which the 
possession and sale of marijuana are 
illegal (Controlled Substances Act, 1971),  
several states have legalized the cultivation, 
commercial sale, and use of marijuana  
since 2012—though a majority of states 
continue to reject recreational legalization. 
The vast majority of localities in “legal” 
states also ban the production and retail 
sale of marijuana, which remains illegal at 
the federal level as a Schedule I substance;  
however, pro-marijuana lobbyists are 
actively working to undo this.

Smart Approaches to Marijuana (SAM) 
compiled publicly available federal and 
state-level data, reports, investigatory 
findings, peer-reviewed studies, and 
government health surveys to assemble 
this report. We have attempted to be as 
transparent as possible in our evaluation 
and allow readers to trace our steps and 
further their own research. 

A note on 2020 and 2021 data. The data 
collected during 2020 and 2021 are unique 
because of the COVID-19 pandemic and the 
ensuing changes to lifestyles and day-to-day 
lives. School-age children spent their time 
learning at home and were less influenced  
by peers. Fewer drivers were on the road  
during peak crash times while drivers 
overall were more reckless. Many bars and 
restaurants were closed for long periods.  
Many employees worked from home. 
On the inverse, millions of Americans 
struggled with their mental health, 
overdose deaths skyrocketed, and 
many Americans missed health care 
appointments and postponed care.  
Because each state’s COVID-related 
regulations were different, national-level 
data for this period should be viewed  
through this lens. If the data require 
additional qualifiers, we have noted this.

In 2013, the U.S. Department of Justice (DOJ) 
decided to take a hands-off approach 
toward the legalization of recreational 
marijuana at the state level. 
Officially, the DOJ stated it would only get 
involved if any of the eight requirements 
laid out in the so-called “Cole Memo” 
(e.g., sales to minors, increased drugged driving) 
were violated. Unfortunately, according 
to the U.S. Government Accountability 
Off ice (GAO), the DOJ took no 
meaningful action as states routinely 
violated the Cole Memo. However, as we 
will outline in this report, public health 
and safety departments and law 
enforcement agencies in “legal” states 
have produced primary data and impact 
reports that illustrate how current marijuana 
policies are failing to protect the health 
and safety of Americans.

In 2018, the DOJ rescinded the Cole Memo, 
signaling an uncertain future for the  
profit-driven marijuana industry. One thing  
is clear: by legalizing marijuana,  
states continue to violate federal laws. 
We now have more than a decade of data to 
show how these marijuana policy changes—
and the industry they created—harm 
families and communities. This industry 
is chiefly driven by higher use rates and 
increased normalization, seeking to 
convert casual users and non-users into 
life-long customers. As we are only now 
beginning to address the far-reaching  
and devastating consequences of the 
overdose epidemic—driven largely, but not  
exclusively, by opioids—the rise of additional 
corporate promotion of drug use comes at 
an inopportune time.

Following the transition to the Biden 
administration, Attorney General Merrick 
Garland signaled that the DOJ would not 
pursue the prosecution of individuals who 
use marijuana in accordance with their 
state’s respective marijuana laws. Garland 
defended this position, in part, by arguing 
that, “Criminalizing the use of marijuana has 
contributed to mass incarceration and racial 
disparities in our criminal justice system” 
(Berman, 2021).



2

The Biden administration also fired  
would-be appointees who had previously 
used marijuana, highlighting the continued 
tension between federal and state-level 
marijuana laws (Berman, 2021). Additionally, 
in the administration’s Fiscal Year  
2025 budget proposal, they again 
blocked Washington, DC, from legalizing  
marijuana sales (e.g., allowing dispensaries 
to open) (Suebsaeng et al., 2021).

In October 2022, President Joe Biden issued 
a pardon to all individuals convicted under 
federal law for the simple possession of 
marijuana (Shear & Kanno-Youngs, 2022). 
He also urged governors across the nation 
to adopt a similar policy. While Biden’s 
announcement was commended by 
supporters of criminal justice reform, it was 
later discovered that no one was in federal 
prison solely for the possession of marijuana. 
Thus, although his policy retroactively helped 
6,500 individuals who were previously 
charged, it did not free a single person 
from prison. Many of the people affected 
by this action also likely pled down from 
other charges. In November 2022, Oregon 
Governor Kate Brown followed President 
Biden’s steps, pardoning more than 40,000 
individuals who had been charged with 
marijuana possession. Additional states, 
including Maryland and Massachusetts, 
have since followed suit. 

In December 2022, President Biden signed 
the SAM-drafted Medical Marijuana and 
Cannabidiol Research Expansion Act 
(H.R. 8454) into law. This groundbreaking 
and bipartisan bill is the first stand-alone 
marijuana reform legislation to become law 
in United States history.

The most recent attempt at federal reform, 
which remains ongoing at the time of 
writing, is the rescheduling of marijuana, 
which is currently classified as a Schedule I 
substance, meaning it has a high potential 
for abuse and no accepted medical benefit. 
However, President Biden directed the 
Department of Health and Human Services 

(HHS) to review this. In August 2023, 
HHS unilaterally changed the criteria for 
determining a Schedule I substance and 
recommended that marijuana be moved 
to Schedule III, which would indicate 
that it has an accepted medical use and a 
lower potential for abuse. Marijuana has 
no currently accepted medical use and is 
not Food and Drug Administration (FDA) 
approved to treat or cure any disease or 
condition. The final decision rests with the 
Drug Enforcement Administration (DEA), 
within the DOJ, which has yet to finalize 
its decision. SAM has played an active role  
throughout the rescheduling process, 
including by publishing a rebuttal to  
the FDA’s rationale (Smart Approaches  
to Marijuana [SAM], 2023a), submitting 
public comments to the DEA, and being 
invited to participate in the DEA’s hearing  
for rescheduling.

In December 2024, President Biden issued 
commutations for nearly 1,500 individuals 
who had been convicted of various crimes; 
the White House said, “39 individuals 
receiving pardons today were convicted 
of non-violent crimes, including drug 
offenses, and have turned their lives around”  
(White House, 2024).

RESEARCH ON 
HARMS CAUSED BY 
MARIJUANA

There is abundant scientific literature on 
the harms of marijuana use that will be 
discussed in this report. More than 20,000 
peer-reviewed research articles have 
linked marijuana use to adverse mental 
health outcomes, ranging from depression 
to psychosis, as well as consequences 
for physical health and even negative 
outcomes for neonates exposed in utero. 
The connections between marijuana use 
and negative consequences for mental and 
physical health, among other risks, are often 
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lost in the debate surrounding legalization.
The distinction between medical and 
recreational marijuana has been deliberately 
blurred by an industry with significant 
investments in both markets. A study 
found that despite evidence that lower THC 
dosage is more appropriate for medical 
purposes, the medical marijuana products 
that are advertised in retail stores contain  
around the same amount of THC 
as recreational marijuana products,  
which generally contain upwards of 15% 
THC (Cash et al., 2020). And a 2022 study  
suggests that the risk of developing  
a cannabis use disorder (CUD) increases  
as marijuana’s THC level increases  
(Petrilli et al., 2022). Though there is 
potential for the medical use of certain 
components found within marijuana plants,  
these components should be researched 
through well-designed clinical studies under 
the guidance of the FDA.

What follows are just a few examples of the 
conflict between data-driven research and 
the normalization of marijuana. The science 
is clear. Yet proponents of legalization 
continue to march forward, single-mindedly 
pursuing profits.

KEY OUTCOMES

As with the nation’s troubled past with 
tobacco and alcohol, the full consequences 
of the legalization and commercialization  
of marijuana will take decades to  
materialize fully. However, researchers do not 
need to wait that long to understand certain 
key outcomes regarding commercialization. 
For example, the data in this report—
and many others—show that states 
legalizing marijuana often have the highest 
rates of marijuana use in the country. 
The data also show that use is sharply 
increasing in vulnerable demographics, 
including young adults whose brains are  

still developing.
These states also have:

1.	 Higher rates of marijuana-related 
driving fatalities.

2.	 Issues with “legally” sold but 
contaminated marijuana products.

3.	 More marijuana-related emergency 
department visits, hospitalizations, and 
accidental exposures.

4.	 Expansive and lucrative criminal markets.

5.	 Exacerbated racial disparities in 
marijuana industry participation and 
criminal justice enforcement.

6.	 Increases in workplace problems, 
including labor shortages and accidents. 

Public opinion on marijuana is also changing. 
Since 2022, seven out of ten recreational 
legalization ballot measures have failed. 
A 2024 Gallup poll found a majority 
of Americans believe marijuana has a 
negative impact on society (54%) and 
on users (51%). This represents a 10-point 
(53% to 43%) shift between 2022 and 2024 
(Brenan, 2024). The reason for this dramatic 
shift in sentiment is clear: as marijuana  
use increases, Americans are seeing the  
negative impacts firsthand.
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DATA HIGHLIGHTS

Daily high-potency cannabis 
use associated with

4x higher psychosis risk.

4X HIGHER
PSYCHOSIS RISK

Marijuana legalization 
increased hospitalizations for 
marijuana-induced psychosis.

DAILY MARIJUANA USE:

2.5x

ORAL CANCER OROPHARYNGEAL
CANCER

LARYNGEAL
CANCER

8x

5x

0

2x

4x
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10x

DAILY MARIJUANA USE: 2.5X HIGHER RISK FOR 
ORAL CANCER, 5X HIGHER FOR OROPHARYNGEAL 

CANCER, 8X HIGHER FOR LARYNGEAL CANCER.

AIR POLLUTION
COMPARISON

MARIJUANA SMOKE GENERATES 3X MORE 
AMMONIA AND 3.5X MORE INDOOR AIR 

POLLUTION THAN TOBACCO SMOKE.

Daily marijuana use 
increases heart attack 
risk by 25% and stroke 

risk by 42%.

25% 42%

Marijuana use correlates 
with a 300–800% increase 
in head and neck cancers.

300–800%
INCREASE
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In a Colorado-based study, 
cannabis use during pregnancy 

was associated with a 2.18x 
higher risk of infant mortality 

compared to non-users.

NON-USERS

2.18x

Marijuana-related emergency 
department visits increased 

11.5% from 2021 to 2023.

11.5%

Co-use of marijuana and 
nicotine linked to a 2.18 times 
higher infant mortality risk. 

Marijuana alone: 65% increase.

0

1%

2%
1.2%

CANNABIS AND
NICOTINE

COMBINED

CONTROLS

0.3%

Marijuana users compared to non-users are 
significantly more likely to use hallucinogens 

(31x), cocaine (18.5x), methamphetamine 
(12.3x), heroin (11x), fentanyl (8x), tobacco (2.8x), 

and alcohol (1.5x).

50x40x30x20x10x

Cocaine

Hallucinogens

Heroin

Methamphetamine

Fentanyl

Alcohol

Tobacco

0

Marijuana accounted for 52.2% 
of youth substance-related 
hospital visits (ages 12–21) 

from 2016 to 2021.

0

10,000

15,000

20,000

25,000

14,681

2016

YOUTH

2021

21,708

Marijuana-related 
pediatric emergency 

visits increased by 82.4% 
(2016–2021).

0

5,000

10,000

15,000

20,000

6,742

2016

CASES

2021

~12,262

INCREASE
82.4%
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9.7% of teens (12–17) using 
marijuana reported daily use, 
far higher than alcohol (0.3%).

0

5%

10%

15%

20%

MARIJUANA ALCOHOL

Pediatric (kids under the age 
of 6) accidental edible 

marijuana exposure increased 
by 1,375% (2017–2021).

0

1,000

2,000

3,000

4,000

207

 2017

REPORTED
CASES

2021

3,054

AN INCREASE OF

1375.0%

Massachusetts teens were 
twice as likely to buy 

marijuana from stores (4.3%) 
than tobacco from
vape shops (2.0%).

4.3% 2.0%

Adolescents in legalized 
states have significantly 

higher marijuana use rates.
NSDUH DATA AVERAGES:
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9.4%
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5%

10%

15%
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2022

The percentage of 12th graders in 
Arizona that used marijuana and 
purchased it from a dispensary 
nearly doubled (11.3% to 21.0%) 

from 2018 to 2022.

Cannabis Use Disorder 
among youth (12–17) rose 
by 25% in legalized states.
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39%

31%

50% 28%

Adolescents using marijuana 
linked to: 39% lower grades, 
50% less chance of a diploma, 
28% less chance of university 
attendance, 31% lower college 
graduation rate, doubling 
high school dropout odds.

Youth marijuana use linked to 
losing 5.5 IQ points on average 

in adulthood compared to 
lifelong non-users.

5.5 Points vs 0.7

Higher marijuana dispensary 
density has been documented 

in racially diverse, 
lower-income neighborhoods.

Daily marijuana use among 
past-year users 12+ years old 

(24.4%) greatly exceeds 
alcohol (6.6%).
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MARIJUANA ALCOHOL

1 in 4 Colorado
road deaths

involve marijuana

In Colorado, the share of traffic 
deaths involving marijuana 

rose from 9% in 2000 to 21.5% 
in 2018.

9%

21.5%

0

5%

10%

15%

20%

25%

2000 2018
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The rate of marijuana-related 
emergency departmentvisits 
among Black individuals was
4 times higher than the rate 

among white individuals in 2023

717 VS. 167 PER 100K
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200

400

600
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BLACK WHITES

Chronic homelessness increased by 
35% in marijuana-legalized states.

LEGALIZATION 
LINKED TO 

HOMELESSNESS

CHRONIC HOMELESSNESS
0

20%

40%

60%

80%

States with legal marijuana saw 
overdose deaths increase by 88% 

(2019), 479% (2020), and 115% 
(2021) over non-legal states.

0

100%

200%

300%

400%

500%

88%

2019 2020

ADOLESCENTS

2021

115%

479%

Marijuana 
dispensary 
openings 
correlated 
with a 30% 
crime increase 
within 500 
meters in 
Chicago.

Violent crime increased in 
legalized states such as Alaska, 

Colorado, Oregon, and California 
following marijuana legalization.

Over 3,000 illegal marijuana 
grows in Oklahoma tied to 
foreign mafias; 80% linked 
to Chinese criminal groups.

3,000+
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1995 and 2022, f rom 3.94% to 16.14%,  
and concentrated products, such as vapes, 
now contain up to 99% THC.

Though Dr. Adams’ advisory specifically 
addressed significant increases in use 
among youth and pregnant women, he 
did not shy away from cautioning against 
marijuana use more generally. At one 
congressional hearing, Adams told senators, 
“I don’t want anyone to mistake what I’m 
saying as implying that these products are 
considered safe for general adult usage” 
(Marijuana and America’s health, 2019).  

In 2021, Surgeon General Dr. Vivek H. Murthy 
made similar comments in a Senate Finance 
Committee Hearing: 

Our data tells us otherwise. Our data 
tells that in fact a portion, a substantial 
minority, of people who use marijuana 
will actually develop an addiction to 
marijuana. That number is significantly 
higher among youth. When kids 
also have underlying mental health 
conditions, the impact of marijuana 
use can also be more significant. And, 
so, I worry Senator about the messages 
we may send that say this is “utterly 
harmless” and “there’s no problem 
here.” We need to be responsible in 
how we teach our kids about marijuana. 
I think how we talk to families about 
marijuana use and I think health care 
providers also need to be empowered 
to have these conversations early on as 
well as teachers. (U.S. Senate Committee  
on Finance, 2022)

COMMERCIALIZATION: 
A GROWING CONCERN

The commercialization of marijuana results 
in negative consequences for public health,  
social justice, and public safety,  
including through the promotion and 
sale of these products. Medical marijuana 
legalization gave way to recreational 
marijuana legalization in states across 
the country; the industries maintaining 
both sectors have been heavily capitalized. 
The result is the creation of a new and 
powerful addiction-for-profit industry.

More people are using marijuana while 
remaining largely ignorant of its negative 
consequences. Additionally, usage rates 
are surging across the United States after 
years of declines. More than 61.8 million 
Americans reported marijuana use in 2023, 
an 88% increase from 2012 (Substance Abuse 
and Mental Health Services Administration 
[SAMHSA], 2023b, 2019b). In 2023, 47% of all 
adults reported trying marijuana at least once 
in their lifetime. And 29% of 12th graders also 
reported that they used marijuana in 2023 
(Monitoring the Future, n.d.-c), though the 
COVID-19 pandemic caused rates of youth 
use to decline (they have not yet rebounded 
to pre-COVID levels).

The United Nations World Drug Report 
noted a “General increase in cannabis use,  
with a narrowing gender gap and a more 
pronounced increase in frequent use 
among young adults” following legalization 
(UN Office on Drugs and Crime, 2022). 
The alarming increase in use among 
young people, and in particular 
pregnant women, prompted then-
U.S. Surgeon General Dr. Jerome Adams  
to issue a first-of-its-kind advisory on 
marijuana use (Office of the Surgeon 
General, 2019). Coinciding with increases in 
use, the concentration of THC in marijuana 
has steadily increased as well. Marijuana’s  
THC concentration quadrupled between 
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HIGH POTENCY 
MARIJUANA

In the 1970s, “Woodstock Weed” contained 
approximately 1–3% THC (ElSohly et al., 2000). 
Since then, marijuana products have become 
increasingly potent, driven in large part by 
industry-led innovation, market demand, 
and a shift in consumption methods.
THC concentrates such as shatter,  
budder, and waxes—as well as gummies 
and edibles—are packed with more THC 
than joints everywhere. Now, even the 
marijuana plant itself is being genetically 
engineered to contain a higher percentage 
of THC. According to the DEA, the average 
marijuana potency increased from 
3.96% in 1995 to 16.14% in 2022 (National 
Institute on Drug Abuse [NIDA], 2024b). 
Independent studies in “legal” states 
have also found the percentage to be  
even higher, such as an average THC 
percentage of 18.7% in plant material in 

Colorado (Colorado Department of Public 
Health & Environment [CDPHE], 2020). 
Concentrates, which contained an average 
potency of 6.7% THC in 2008, contained 
an average potency of 55.7% in 2017  
(Chandra et al., 2019). The National 

Institute on Drug Abuse (NIDA) found that 
solvent-based products have been 
documented with an average of 54–69% 
THC and have been known to exceed 80% 
(NIDA, 2020).

The market for marijuana flower hybrids 
and concentrates continues to rise with 
the increase in demand for products  
with higher THC potency levels. 
In Washington state, market share  
for flower products with 10–15% THC 
declined by 60.4% between 2014  
and 2017, while the market share  
for flower products with more than 20%  
THC increased by 48.8% during that  
same period (Smart et al., 2017). In 2020,  
amid the coronavirus outbreak in 
Washington state, the retail sales share of 
recreational marijuana generally increased 
with a 0.7% increase in edibles and a 3.5% 
increase in flower from Jan-March to  
Apr-May (Statista, n.d.-b).

In Oregon, concentrates and extracts 
surpassed flower marijuana in sales and 
comprise an increasingly large proportion of 
all marijuana sales. In December 2019 alone,  
nearly a million units of concentrates and 
extracts were sold in the state, and the 
number of units of edibles sold exceeded 
the pounds of flower marijuana sold 
(Oregon Liquor Control Commission 
[OLCC], 2020). Retailers increasingly promote  
higher-potency marijuana to drive profits— 
the fact is, high-potency marijuana sells.
A leaked draft report from the Washington 
State Health Authority on THC potency 
recommended enacting several policies  
to curb the rapidly increasing high-THC- 
potency products. These recommendations 
included an additional tax on products  
with more than 35% THC potency, raising 
the purchasing age of such products to 25, 
prohibiting marketing and advertising of 
them, including high-THC warning labels 
on products, and requiring point-of-sale 
education about the risks of high-THC products 
(Addictions, Drug & Alcohol Institute, 2022).  
A state-commissioned report from California 

Daily high-potency cannabis 
use associated with

4x higher psychosis risk.

4X HIGHER
PSYCHOSIS RISK
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also recommended reforms to restrain the 
industry’s ability to sell high-potency products, 
suggesting a THC cap of 25% on flower and 
60% on concentrates (California Department 
of Public Health, 2024). 

The demand for stronger marijuana 
threatens public health. The use of  
high-potency marijuana exacerbates many 
of the consequences of marijuana use.  
Frequent marijuana users and users of 
high-potency marijuana are more likely 
than regular users to develop schizophrenia 
and psychosis (Di Forti et al., 2019).  
Users of Butane Hash Oil (BHO), a marijuana 
concentrate that yields a potency of 
between 70–99% THC, are more likely to have 
lifetime diagnoses of depression and anxiety 
while being more likely to report other  
substance use (Chan et al., 2017).

Ultra-processed high-potency products 
are also more likely to contain residues 
and contaminants from production.  
This is not isolated to the illicit market.  
A study of 57 concentrates legally sold for 
dabbing in California found that almost 72% 
of the samples contained residual solvents, 
including isopentane, butane, and propane. 
One-third of those samples also contained 
pesticide residues (PRSC Cannabis 
Concentration Workgroup, 2020). This year, 
the Los Angeles Times reported that nearly 
60% of products in California had pesticide 
levels above either state limits or federal 
tobacco standards. Lab results suggested 
that the state had 250,000 contaminated 
vapes and joints sold in dispensaries  
(St. John & Halperin, 2024).

The lucrative cash potential of high-
potency marijuana also emboldens illegal 
BHO producers to force raw marijuana and 
butane into a reaction chamber, which 
creates a highly combustible liquid that 
can easily explode when introduced to an  
ignition source. This has implications not 
only for public health but public safety as 
well.

Products with high amounts of THC 
proliferate due to market demand and, 
as such, consequences associated with  
high-potency marijuana become more  
apparent. However, as the industry continues  
to develop new and stronger products, 
many of these health-related consequences  
remain largely unknown. A 2024 commentary  
in the American Journal of Psychiatry stated:  
“While data accumulated over the past  
decades about the effects of now ‘low dose’  
THC has been very valuable, significant 
research efforts in preclinical models  
are needed, focused on THC potency relevant  
to today’s products” (Hinckley et al., 2024).
Researchers are playing catch-up to 
understand the risks of these products.

NOT ONLY POTENCY 
BUT CONSUMPTION 
PATTERNS

The change in the typical marijuana  
user today versus 20 years ago,  
according to Carnegie Mellon professor 
Jonathan Caulkins, is akin to that of  
a typical caffeine drinker of the past 
consuming one 20-ounce cola’s worth 
of caffeine versus about 30 16-ounce 
cappuccinos today.

0

5
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15

20

COLA CAPUCCINO
Ounces of caffeine
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It’s important to think about legalization 
as akin to commercialization, which is 
very different than simply removing 
criminal penalties for personal possession.  
Case in point: As soon as a state legalizes, 
the industry moves to open as many 
shops as possible. According to the Pew 
Research Center (Chapekis & Shah, 2024),  
“There are nearly 15,000 cannabis dispensaries 
in the United States,” while there were 
13,449 McDonald’s in the United States 
in 2023 (SAMHSA, 2023b; Statista, n.d.-a).  
The overwhelming presence of marijuana 
stores promotes and further normalizes 
its use. A 2022 twin study found that use 
increases by about 20% after legalization 
(Zellers et al., 2023). Put another way, a 2024 
study in Addiction found that “Between 2008 
and 2022, the per capita rate of reporting 
past-year use increased by 120%, and days 
of use reported per capita increased by 218%  
(in absolute terms from the annual 
equivalent of 2.3 to 8.1 billion days per year)”  
(Caulkins, 2024).

There is no question that marijuana 
legalization is associated with increases in 
use and lowered perceptions of risk.

In 2023, according to the National Survey on 
Drug Use and Health (SAMHSA, 2023b), 21.8% 
of Americans aged 12 or older used marijuana 
in the past year. By sex, the prevalence of past-
year marijuana use was 23.9% among males 
and 19.8% among females. The prevalence of 
use, by race, was 10.0% among Asians, 18.2% 
among Hispanics, 23.1% among white people, 
24.5% among Black people, 30.2% among 
American Indian and Pacific Islanders,  
and 32.9% among those of two or more races 
(SAMHSA, 2023b). 

STATES STRUGGLE 
WITH THE NUMBER 
OF LICENSED 
SHOPS

One significant problem with high-potency 
products is the lack of regulation. Numerous 
studies have found that product regulation 
in “legal” states is limited (Lamy et al., 2016; 
Peace et al., 2016; Yates & Speer, 2018).  
Internal audits conducted by state 
governments have exposed gaping holes 
in regulatory frameworks. In Oregon, for 
example, the Liquor Control Commission 
found that there is an average of one state 
inspector for every 83 marijuana licenses 
(OLCC, 2020).

Vermont and Connecticut became the first 
states to cap the potency of concentrates at 
60% (still 30 times the strength of just a few 
decades ago) and flower at 30%; 
Montana capped the potency of flower at 
35% but did not place a comparable cap on 
concentrates. In all other states that have 
legalized medical or recreational marijuana, 
these sensible attempts have been quickly 
blocked by the marijuana industry (Vermont 
Cannabis Control Board, 2022).

The mislabeling of products also plagues 
the “legal” market. A 2023 study found that 
sellers often overstate the THC potency of 

LEGALIZING 
MARIJUANA IN 
AMERICA AND 

CANADA IS ONE 
OF THE GREATEST 

MISTAKES OF
ALL TIME.

- ELTON JOHN
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their products, noting that “~70% of the 
samples were more than 15% lower than 
the THC potency numbers reported on the 
label” (Schwabe et al., 2023). Consumers are 
often unaware of the contents of what they 
are smoking or ingesting, potentially leading 
users to consume more of a psychoactive 
product than they intended to.

Furthermore, the adaptability of marijuana 
gives way to mass-market products modeled 
after popular consumer goods. A 2022 
study found that 15% of reviewed products 
“resembled product knockoffs,” adding that 
many of these came in the form of gummies, 
candy, chocolate, and baked goods.  
This study warned that “Existing laws 
have not adequately limited content 
appealing to youth on U.S. cannabis-infused  
edibles packaging” (Tan et al., 2022). A 2024 
study in Drug and Alcohol Dependence found 
that marijuana products are being designed 
to appeal to younger individuals, including 
features such as cartoon characters, bubble 
fonts, berry flavors, and gummy bear 
shapes, concluding that: “Youth-appealing 
attributes on cannabis edible packages 
are associated with higher appeal ratings,  
more visual attention towards those 
attributes, and less visual attention towards 
warning labels among young adults in the 
United States” (Cooper & Shi, 2023).

Marketing tactics make use of bright 
colors and catchy names, replicating 
images or appropriating the brands of 
well-known commercial food products.  
For example, “Pop Tarts,” a widely consumed  
kid-friendly breakfast product, was used 
by one marijuana producer to market 
“Pot Tarts.” Unfortunately, it is believed  
that these products contribute to increased 
accidental marijuana exposures among 
children and others. Stemming from the 
wide array of consumption methods 
and ways that marijuana can be infused 
with products, the American Addiction 
Center updated its definition of edibles 
in December 2022 to be “food products 
that have been infused with marijuana,” 
meaning a marijuana edible can essentially 
be any consumable product (American 
Addiction Centers, 2024).

These kinds of growth tactics by the 
marijuana industry are not new. They largely 
mirror the boom of Big Tobacco in the 
early 1900s— and not by accident 
(Ayers et al., 2019; Richter & Levy, 2014).  
Although many operators in the 
marijuana industry claim to be  
up-and-comers, they are now well-financed 
and advised by professionals from the 
tobacco industry. For example, Altria, 
the corporate owner of Marlboro, 
purchased a 35% stake in Juul shortly after 
acquiring a 45% stake in Cronos, one of 
the largest international distributors of 
marijuana (LaVito & Hirsch, 2018). The UK-
based Imperial Brands invested around 
CAD $123 million (~ USD 94 million) in 
Auxly, a Canadian marijuana company.  
This partnership, which gave Imperial Brands 
a 20% stake in the company, will focus on 
utilizing Imperial Brand’s vaping technology 
to develop marijuana vaping products.

The marijuana industry has also caught the 
attention of Big Pharma and Big Alcohol. 
In March 2022, Pfizer finalized a $6.7 
billion deal with Arena Pharmaceuticals, 
a company that develops cannabinoid-type 
therapeutics (Pfizer, 2022). Former Purdue 
Pharma executive John Stewart left the 
pharmaceutical industry to create his own 
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marijuana company (Murphy, 2016). Teva 
Pharmaceuticals signed an agreement to 
become a medical marijuana distributor 
in Israel (Helfand, 2016). And Sandoz,  
a subsidiary of Novartis, signed an agreement 
with Tilray to distribute marijuana products 
(Cherney, 2018).

Constellation Brands, the maker of Corona, 
purchased a 9.9% stake in Canopy Growth 
for $191 million, then upped the stake to 
38% for $4 billion in 2018. The company 
has the option to increase its investment 
and purchase up to 139.7 million new 
shares at a price of up to $5 billion more  
(Sheetz, 2018). Anheuser-Busch has  
also been working to develop THC-infused 
beverages (Food Manufacturing, 2018).

The full impact of these investments has 
been brought to light with the establishment  
of CPEAR, Altria, and Constellation’s 
advocacy organization funded to lobby  
for legalization at the federal and state levels 
(Coalition for Cannabis Policy, Education, 
and Regulation, 2023). In March 2022,  
CPEAR issued a problematic paper 
purportedly revealing that use by youth 
does not increase in legalized states.  
In reality, CPEAR made conclusions based on  
national-level data trends, which of course 
include non-legal states, instead of only 
looking at state-level data for states with 
legal marijuana. Their analysis did not 
mention any of the dozens of studies 
showing increased use as a result 
of legalization (Davidson, 2022).

The investments of these big industry 
players coincide with more covert action 
taken to push legalization forward.  
In an investigative report that examined 
marijuana interests in the United Kingdom, 
journalist Jonathan Gornall linked several 
commercial organizations with vested 
interests in the creation of a recreational 
marijuana market with individuals and 
activists pushing for more access to medical 
marijuana. What’s more, he found that 
several tobacco companies were funding 
studies on medical marijuana, an activity 
that calls for questioning the validity of  
that research (Gornall, 2020).

These connections are unsurprising. 
Marijuana commercialization presents 
addiction-for-profit industries, which have 
long been under public scrutiny, with new 
and innovative pathways to profits.

THE HARMFUL EFFECTS 
OF MARIJUANA

MENTAL HEALTH

Despite the assumption of many users 
that marijuana is harmless, it comes with 
numerous risks, the most concerningly of 
which are perhaps related to mental health. 
These range from anxiety and depression to 
schizophrenia and suicidal thoughts.

According to the 2023 National Survey 
on Drug Use and Health (NSDUH), 17.9 
million Americans aged 18 or older had 
cannabis use disorder, of which 52.5% had  
a mental illness. For comparison, only 39.4%  
of adults with alcohol use disorder had  
a mental illness. In a footnote, 
SAMHSA explained, “Mental illness  
aligns with DSM-IV criteria and is defined 
as having a diagnosable mental, behavioral, 
or emotional disorder, other than a 
developmental or substance use disorder” 
(SAMHSA, 2023h).

Among the 58.7 million American adults 
with a mental illness, 16.1% had CUD.  
Put together, while not everyone with a 
mental illness will use or misuse cannabis, 
more than half of those who have CUD have a  
co-occurring mental illness.

The 2023 NSDUH also found that:

• 24.0% of adults with CUD had a major
depressive episode in the past year,
compared to only 8.5% of the national
population of those aged 18 or older.
Moreover, 17.8% of adults with CUD
had a major depressive episode with
severe impairment, compared to 5.9% of
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that age group nationwide.

• 10.7% of adults who used marijuana in
the past year had serious thoughts of
suicide in the past year, compared to
5.0% of adults in the national population.
For reference, 5.5% of adults who used
alcohol in the past year had serious
thoughts of suicide, which is slightly
above the national average but nearly
half the rate among marijuana users.

• 3.2% of adult marijuana users made a
suicide plan in the past year, compared
to the national adult population of 1.4%.
Again, for reference, the rate was 1.6%
among alcohol users.

• 1.4% of adult marijuana users actually
attempted suicide, compared to 0.6% of the 
national adult population. Among adult
alcohol users, 0.6% attempted suicide.

Compared to the national population of 
those aged 18 or older, adult marijuana users 
are more than twice as likely to have serious 
thoughts of suicide, make any suicide plans, 
and attempt suicide. Looking the other way, 
among those who had serious thoughts of 
suicide in the past year, made any suicide 
plans, and attempted suicide, 49.3%, 50.8%, 
and 56.4% used marijuana in the past year, 
respectively (SAMHSA, 2023h).

It is important to note that there is a  
bidirectional relationship between substance  
use and mental health: those who use 
drugs are more likely to experience mental 
health issues, while those with preexisting 
mental health issues are more likely to 
use drugs. The latter is exacerbated by the 
narrative that marijuana is a medicine. 
Many who are struggling with mental 
health issues are given false hope by 
the industry and marijuana supporters, 
who claim that the drug can relieve their 
symptoms. Unfortunately, many are using 
marijuana for relief from their mental 
health issues.

A range of studies have quantified more 
specific outcomes related to the link between 
marijuana and mental health. For example, 
researchers have found that marijuana 

is an addictive drug (Volkow et al., 2014).  
Brain scans of marijuana users show changes 
in the structure of the brain’s reward 
center to be consistent with addiction  
(Gilman et al., 2014), and up to 47% of regular 
users experience withdrawal symptoms 
when they cease use (Hasin et al., 2008;  
Bahji et al., 2020). NIDA reports that 
between 22% to 30% of marijuana users have  
some form of marijuana use disorder  
(NIDA, n.d.). One recent study found  
that marijuana vaping may support 
“conditioned drug-seeking behavior,”  
a cause for concern as vaporized marijuana 
gains popularity (Freels et al., 2020).  
A 2022 study found that youth who use 
e-cigarettes are significantly more likely
to report marijuana use within one year
(Sun et al., 2022).

Using fNIRS technology, which measures 
brain activity, researchers at the 
Massachusetts General Hospital found that 
the impairment associated with marijuana 
may be caused by the “disruptive influence 
of THC on the neural dynamics of the 
prefrontal cortex” (Karunakaran et al., 2024).

Marijuana has also been found to cause 
even more severe consequences for  
mental health. Marijuana is increasingly 
linked to the onset of psychosis and 
schizophrenia (Henquet et al., 2005;  
Marconi et al., 2016; Mustonen et al., 2018; 
Niemi-Pynttäri et al., 2013) and shows a  
more modest association with depression 

Marijuana legalization 
increased hospitalizations for 
marijuana-induced psychosis.
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and anxiety (Agrawal et al., 2017;  
Duperrouzel et al., 2018; Gobbi et al., 2019). 
In one of the most comprehensive studies 
to date on marijuana and psychosis,  
Di Forti and colleagues found that daily 
marijuana use is associated with an 
increased likelihood of developing psychosis. 
What’s more, researchers reported a  
more than four-times odds of daily users 
of potent marijuana developing psychosis 
(Di Forti et al., 2019). Additionally, a 2021 
study found that CUD in Denmark has been 
increasingly associated with schizophrenia; 
2% of cases of schizophrenia were linked to 
CUD in 1995, but this increased to 8% in 2010 
(Hjorthøj et al, 2021). It was also estimated 
that one-fifth of schizophrenia cases among 
young males could be prevented if CUD 
were averted (Hjorthøj et al., 2023). A study 
summarized the issue, stating: “Cannabis is 
involved in approximately 50% of psychosis, 
schizophrenia, and schizophreniform 
psychosis cases” (Shrivastava et al., 2014).

A randomized clinical trial published 
in 2022 found that upon obtaining a 
medical marijuana card, patients suffered 
an “increased incidence and severity 
of CUD and resulted in no significant 
improvement in pain, anxiety, or depressive 
symptoms, but improved self-reported 
sleep quality” (Gilman et al., 2022). 

“Compared with never users, participants 
who used high-potency cannabis daily had 
four-times higher odds of psychosis in the 
whole sample” (Di Forti et al., 2019).

There was a 25% increase in CUD 
among 12–17-year-olds in “legal” states.  
This population is also more likely than 
adults to develop a CUD if they begin using 
marijuana at that age (Cerdá et al., 2017). 

Chronic marijuana use increases the 
likelihood of anxiety in adults in their late 
twenties and older, and those who met the 
criteria for CUD had a high risk of adverse 
mental health symptoms across all ages 

(Leadbeater et al., 2019). A 2024 study also 
found that individuals with ADHD face a 
nearly three times greater risk of developing 
CUD (Froude et al., 2024). 

These studies are worth noting, particularly 
as marijuana is increasingly marketed as 
a solution for anxiety and other mental 
health ailments.

Frequency of marijuana use, as well as higher 
THC potency, is associated with the most 
severe impact on mental health, evidenced 
by psychosis, suicidality, the reshaping  
of brain matter, and addiction  
(Cinnamon Bidwell et al., 2018; Di Forti et al., 
2019; Fischer et al., 2017; Pierre et al., 2016). 
The increasing demand for high-potency 
marijuana products and the coinciding 
prevalence of CUD are indicative of a future 
maelstrom with unknown consequences 
for public health, especially as the industry 
engages in a concerted effort to undermine 
scientifically proven risks of marijuana use.  
For example, a 2024 study found that the  
use of high-potency marijuana at age 16 
or 18 more than doubled the likelihood of 
experiencing incident psychotic experiences 
from ages 19 through 24, prompting  
the researchers to conclude “Use of  
high-potency cannabis appears to be 
associated with increased likelihood of 
psychotic experiences” (Hines et al., 2024). 
It’s also important to recognize that the 
development of symptoms may occur 
months or years after marijuana use. 
One study found that “development of 
schizophrenia-spectrum disorders was 
often delayed, and 47.1% of patients received 
a diagnosis more than a year after seeking 
treatment for a cannabis-induced psychosis 
(Arendt et al., 2005).

The legalization of marijuana coincides with 
a nationwide increase in CUD. According 
to the Substance Abuse and Mental Health 
Services Administration’s (SAMHSA) 
National Survey on Drug Use and Health 
(NSDUH),19.2 million Americans had CUD  
in 2023 (SAMHSA, 2023f), up from 
14.2 million in 2020 (SAMHSA, 2020).  
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One study comparing the marijuana use of 
respondents before and after legalization in 
their home state found a nearly 25% increase 
in people aged 12 to 17 who reported 
marijuana use disorder (Cerdá et al., 2020).

Commercialization advocates have also 
suggested that marijuana may help 
those with PTSD, a claim with particularly 
important implications for veterans.  
This may be a dangerous assumption.  
Two studies conducted on military personnel 
experiencing PTSD found an elevated risk 
for suicidal thoughts and behaviors among 
those using marijuana (Allan et al., 2019; 
Gentes et al., 2016).

Summarizing the scientific literature, the 
CDC warned that marijuana is “associated 
with depression; social anxiety; and thoughts 
of suicide, suicide attempts, and suicide” 
(Centers for Disease Control and Prevention 
[CDC], 2024b). NIDA explained that “long-
term marijuana use has been linked to 
mental illness in some people,” including 
temporary hallucinations, paranoia, and 
worsening in symptoms in patients with 
schizophrenia, and added, “marijuana use 
has also been linked to other mental health 
problems, such as depression, anxiety, and 
suicidal thoughts among teens” (NIDA, 
n.d.). SAMHSA warned: that “Studies link 
marijuana use to depression, anxiety, 
suicide planning, and psychotic episodes.” 
Continued use of marijuana can “cause 
permanent IQ loss of as much as 8 points 
when people start using it at a young age.” 
Lost IQ points do not come back, even after 
quitting marijuana. (SAMHSA, n.d.)

PHYSICAL HEALTH

Of course, the harms of marijuana extend 
beyond one’s mental health. There are 
numerous risks to the user’s physical health.

Marijuana is also linked to significant  
physical ailments. Researchers have described 
it as a “genotoxic” substance because it  
“damages a cell’s genetic information,  
which can lead to DNA mutations,  

accelerated aging, and cancer” (Society for the 
Study of Addiction, 2024). Researchers believe 
this genotoxicity may be transmitted to the 
user’s offspring via damaged egg and sperm, 
meaning the risk of marijuana use could have 
generational impacts.
Daily marijuana use carries the highest 
risks. Daily marijuana use is associated with  
a two-and-a-half times higher risk  
for oral cancer, fivefold risk for oropharyngeal 
cancer, and eight times higher risk 
of laryngeal cancer than nonusers  
(Gallagher et al., 2024). Researchers have 
also found that the risk of heavy use is  
not isolated to the user. 
Marijuana smoke creates three times  
more ammonia and higher levels of toxic 
metals in the air than tobacco smoke  
and marijuana smoke creates 3.5 times  
more indoor air pollution than tobacco  
smoke (Ott et al., 2021).

Researchers have found a connection 
between marijuana use and lung damage 
(Hancox et al., 2022). The American Lung 
Association has highlighted the health 
impacts of marijuana, noting the specific 
risks associated with the ways it can be 
consumed, such as via pipes, bongs, and 
paper-wrapped joints (American Lung 
Association, 2022).

AIR POLLUTION
COMPARISON

MARIJUANA SMOKE GENERATES 3X MORE 
AMMONIA AND 3.5X MORE INDOOR AIR 

POLLUTION THAN TOBACCO SMOKE.
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There is also a link between marijuana use 
and cardiovascular harm. A 2024 study in 
JAMA Network Open found: “In this cohort 
study of 121,895 participants, in the fully 
adjusted model among females, the risk for 
CVD [cardiovascular disease] mortality was  
significantly higher among heavy cannabis  
users compared with never users” (Vallée,  
2024). Likewise, a 2023 study found  
a statistically significant association between  
“cannabis use, an undetermined manner  
of death, and the presence of an 
arrhythmogenic cardiac condition” (Cotier  
et al., 2023). NIDA notes that marijuana  
raises one’s heart rate, which “may increase  
the chance of heart attack.” Research from  
the Journal of the American Heart 
Association found that daily marijuana use  
results in a 25% and 42% increase  
in the odds of having a heart attack  
and stroke, respectively (Jeffers, Glantz, 
Byers, & Keyhani, 2024).

Heavy marijuana use is also associated with 
sleep and memory issues (Brown et al., 2024). 
Recent research has also shown that 
marijuana use is associated with worse 
outcomes among those who have COVID-19. 
For example, a 2024 study in JAMA Network 
Open found that “individuals who used 
cannabis had a higher risk of hospitalization 
and intensive care unit admission 
compared with those not using cannabis  
after controlling for other risk factors” 
(Griffith et al., 2024).

Studies have found marijuana to be linked 
to certain types of cancer (Liu et al., 2020), 
including testicular cancer (Ghasemiesfe 
et al., 2019; Gurney et al., 2015). In 2024, the 
American Head and Neck Society published 
data showing that marijuana use is  
correlated with a 300–800% increase 
in certain head and neck cancers  
(Gallagher et al., 2024).

Marijuana use correlates 
with a 300–800% increase 
in head and neck cancers.
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reported using marijuana during the last 
month and 70.9% who used perceived little 
to no risk associated with marijuana use 
during pregnancy (Techo, 2024).

An emerging concern among public health 
professionals is the rise in cannabinoid 
hyperemesis syndrome (CHS). CHS is a 
condition that presents as episodes of  
screaming and vomiting, dubbed “scromiting,”  
and the only effective treatment is the 
immediate stoppage of marijuana use.  
The disease primarily affects heavy,  
daily users of marijuana. SAMHSA notes 
that CHS may require “emergency  
medical attention.” The Boston Globe 
interviewed a doctor about CHS,  
who estimated that between 5–20% of 
chronic marijuana users will experience it  
(Cristantiello, 2024). An estimated 
2.75 million Americans suffer from 
CHS annually (Angulo, 2024).

Researchers at Boston University found that 
marijuana use among men may double 
the risk of partner miscarriage—regardless 
of the woman’s use (McAlpine, 2019).  
Additionally, marijuana use during 
pregnancy is accompanied by a host of risks 
for the baby. Use during pregnancy may 

NIDA also warned that marijuana can cause 
problems with child development during 
and after pregnancy. They found that in one 
study of dispensaries, nonmedical personnel 
were recommending marijuana to pregnant 
women for nausea, despite medical experts 
warning against this. (NIDA, 2024a)

Likewise, it was found that “Nearly 70% of 
Colorado cannabis dispensaries contacted 
recommended cannabis products to treat 
nausea in the first trimester” (Dickson et 
al., 2018). SAMHSA echoed the concern 
about the harm that marijuana can cause to 
pregnant women and fetuses: “Marijuana use 
during pregnancy may cause fetal growth 
restriction, premature birth, stillbirth, and 
problems with brain development, resulting 
in hyperactivity and poor cognitive function” 
(SAMHSA, n.d.).

Government officials are increasingly 
sounding alarms on marijuana use during 
pregnancy after research and reports have 
revealed that more pregnant women are 
using the drug. In Alaska, for example, 9% 
of women who delivered a baby in 2017 
reported having used marijuana during 
their pregnancy (Alaska Department of 
Health and Social Services [ADHSS], 2020). 
In fact, in Colorado, researchers found that 
seven in 10 dispensaries recommended 
marijuana to women posing as pregnant 
women (Nedelman, 2018). The University of 
Georgia found that 6% of pregnant women 

In a Colorado-based study, 
cannabis use during pregnancy 

was associated with a 2.18x 
higher risk of infant mortality 

compared to non-users.

NON-USERS

2.18x

MARIJUANA IS A 
"GENOTOXIC" 
SUBSTANCE, 

DAMAGING GENETIC 
INFORMATION AND 

POTENTIALLY 
AFFECTING OFFSPRING.
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affect cognitive development by increasing 
the risk of hyperactivity, impulsivity, and 
inability to focus (Huizink & Mulder, 2006; 
G. S. Wang et al., 2017). Prenatal exposure 
to marijuana also predisposes offspring 
to neuropsychiatric disorders (Frau et al., 
2019). A mother’s marijuana use during 
pregnancy may also increase the risk of  
low birth weight, preterm birth, neonatal  
intensive care unit placement, and  
developmental problems (Gunn et al., 2016; 
Kharbanda et al., 2020). According to the 
Mayo Clinic, “Cannabis crosses the placenta 
and has been linked to higher rates of low 
birth weight, preterm birth and need for 
admission to the neonatal intensive care 
unit” (Mayo Clinic, n.d.). 

A 2022 retrospective cohort study in Colorado 
found that “legal” recreational marijuana 
is associated with a two-fold increase 
in marijuana-related hospitalizations of 
pregnant women (Wang et al., 2022).  
Of course, the risk to mothers is not the only 
concern. A 2023 study found that prenatal 
exposure to THC has long-term effects and 
inhibits brain and neural development in 
babies (Peng et al., 2023). In 2022, the largest 
long-term study of brain development 
and health in children and teens in the  
United States, the Adolescent Brain  
Cognitive Development Study,  
reported attention, social, and behavioral 

problems in children who were exposed 
to marijuana in the first trimester  
(NIDA, 2022b). A 2019 study found that 
parental marijuana use increases the 
likelihood of marijuana use among children 
in the household, as well as increases 
their risk of tobacco and opioid use  
(Madras et al., 2019). Perhaps not surprisingly, 
a 2024 study found that the co-use of 
marijuana and nicotine made the risk of 
infant mortality 2.18 times more likely,  
while the use of marijuana alone 
made it 65% more likely and the use of  
nicotine alone made it 62% more likely 
(Crosland et al., 2024).

Dr. Nora Volkow, the director of  
the NIDA, published a report in response 
to this alarming trend developing across 
the country, warning of the detrimental 
health risks of in utero cannabis exposure  
(Volkow et al., 2017). Tragically, in 2019,  
a newborn whose mother reportedly used 
marijuana while pregnant was found  
dead at just 11 days old and doctors believed 
the cause was acute marijuana toxicity  
(Bao & Bao, 2019). The trend in marijuana 
use during pregnancy even prompted the 
U.S. Surgeon General to issue an advisory 
that warned women not to use marijuana to 
alleviate nausea during pregnancy (Office 
of the Surgeon General, 2019).

Spanning the mental and physical harms 
of marijuana on users, a study found that 
approximately one-third of past-year 
marijuana users in Canada reported at least 
one adverse health effect in the past year. 
Approximately 10% of users experienced 
panic reactions, 8% felt dizzy or passed out, 
7% had nausea or vomiting, 5% had lung 
or breathing problems, and 3% had heart 
or blood pressure problems, among others 
(Marquette et al., 2024).

Co-use of marijuana and 
nicotine linked to a 2.18 times 
higher infant mortality risk. 

Marijuana alone: 65% increase.
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MARIJUANA AND 
CO-USE WITH OTHER 
SUBSTANCES

Some industry proponents claimed that 
legalizing marijuana would reduce the use 
of other substances in the United States,  
such as alcohol and opioids. Common 
industry rhetoric holds that former alcohol 
users will switch to marijuana if it is made legal.  
They also suggested that legalization  
would be “the exit to the opioid crisis” 
(MadMoney, 2018) and cited a since-
debunked and severely flawed study 
that seemed to show a decrease in 
opioid overdoses in states that legalized  
medical marijuana.

In 2024, researchers found that the 
legalization of marijuana is associated with 
overdose deaths in American adolescents 
(Bleyer et al., 2024). States with legal 
marijuana saw the greatest increase in 
overdose deaths and outpaced non-legal 
states by 88% in 2019, 479% in 2020, and 115% 
in 2021. 

For instance, a 2021 study found that the 
implementation of recreational marijuana 
laws in 2017 was associated with a  
decline in opioid-related emergency 
department visits; however, the decline 
did not continue after the six-month mark, 
suggesting that marijuana users began 
using opioids again (Drake et al., 2021).  
Researchers in 2022 found that 
the legalization of marijuana was 
associated with a statistically significant 
increase in opioid overdose deaths, 
and this was especially pronounced in  
Black Americans (Bleyer et al., 2022).

A 2014 study (Bachhuber et al., 2014) 
suggested medical marijuana legalization 
was associated with a decrease in opioid-
related deaths until 2010. However, a more 
recent study of that data showed the opposite. 
This 2019 study, which now includes more 
years of data, found instead that marijuana 
legalization coincided with a 23% increase 
in opioid-related deaths after 2010 (Shover 
et al., 2019). (However, the study notes that 
medical marijuana legalization, more likely 
than not, had no impact on opioid-related 
deaths.) Medical marijuana users, according 
to the findings of this study, represent 2.5% 
of the U.S. population; consequently, the 
legalization of medical marijuana is likely 
incapable of exerting a demonstrable impact  
on opioid overdose deaths. Other studies  
have supported this finding (Caputi, 2019).  

The positive correlation found in this  
study is still worth further examination, 
given the relationship between marijuana  
use and opioid misuse. A 2021 study  
found that marijuana use was 34% higher  
in study participants who also misused 
prescription opioids as opposed to those 
who did not misuse prescription opioids,  
which undermines the premise of the 
possibility of marijuana being a solution to 
opioid misuse (Arora et al., 2021).

The Centers for Disease Control and 
Prevention (CDC) stated, “Importantly, using 

States with legal marijuana saw 
overdose deaths increase by 88% 

(2019), 479% (2020), and 115% 
(2021) over non-legal states.

0

100%

200%

300%

400%

500%

88%

2019 2020

ADOLESCENTS

2021

115%

479%



22

cannabis either alone or in combination 
with opioids has been shown to increase risk 
for opioid misuse. There is no evidence that 
cannabis works to treat opioid use disorder” 
and that: 

Although some research suggests 
that states that legalize cannabis use 
for medical purposes experience a 
reduction in opioid prescribing and 
opioid-related deaths, other research 
that examines the impact of medical 
cannabis policies over a longer period 
of time indicates cannabis legalization 
is not associated with decreases in 
opioid overdose deaths and that prior 
research findings could be coincidental. 
(CDC, 2024a)

The CDC cited a study that found that 
“among both men and women, prior  
marijuana use was 2.5 times more likely than 
no prior marijuana to be associated with 
subsequent abuse of prescription opioids” 
(Fiellin et al., 2013).

Studies have found a link between marijuana 
and opioid use as well as marijuana and future 
use of other drugs. In particular, marijuana 
exposure in adolescence seems to impact 
future opioid use (Ellgren et al., 2007). A large 
proportion (44.7%) of lifetime marijuana users  
ultimately use other drugs (Secades-Villa  
et al., 2015). A study by Azagba and colleagues  
(Azagba et al., 2019) found marijuana  
users were more likely than nonusers to  
report prescription opioid misuse, echoing 
an earlier study that demonstrated that 
participants who reported marijuana  
use in the previous year were 2.6 times more  
likely to misuse nonprescription opioids  
(Olfson et al., 2018). A 2021 study also found  
an association between the implementation  
of marijuana home cultivation and an increase 
in opioid-related hospitalizations and 
emergency department visits (Jayawardhana  
& Fernandez, 2021).

A body of research shows early marijuana 
use can more than double the likelihood 
of other drug use later in life (Olfson 
et al., 2018; Secades-Villa et al., 2015). 

The scientif ically validated relationship 
between substance misuse and marijuana 
use is diff icult to ignore.

Marijuana is often lauded as a plausible 
substitute for opioids in the treatment  
of pain. But mounting evidence suggests that 
marijuana use—particularly chronic use— 
is associated with poor pain control  
(Salottolo et al., 2018). A 2022 meta-analysis 
found that marijuana is no better than a 
placebo at relieving pain (Gedin, 2022).  
A study found adults with pain are vulnerable 
to adverse marijuana use outcomes, 
a finding that calls into question the 
prescribing of marijuana as a pain reliever  
(Hasin et al., 2020). Considering that 
severe pain continues to be one of the 
most common reasons for obtaining a 
medical marijuana card—90% of registered 
cardholders in Colorado reported severe 
pain as the reason for marijuana use  
(Colorado Division of Criminal Justice, 
2021)—current state policies should  
be reconsidered.

A four-year prospective study in the highly 
respected journal The Lancet Public Health 
followed patients with chronic non-cancer 
pain and found no evidence marijuana 
use mitigated pain severity or interference 
or that marijuana affected rates of opioid 
prescribing or opioid discontinuation 
(Campbell et al., 2018).

Rising alcohol use is also an issue, and some 
have suggested that marijuana may be a 
substitute for alcohol use. However, a 2022 
report found that alcohol consumption did 
not go down in states with legal marijuana; 
instead, legalization resulted in an increase 
in the co-use of marijuana and alcohol 
(Gonçalves et al., 2023). According to a  
2018 report, Washington state saw a 9% 
increase in gallons of beer consumed 
since legalization (Sauter, 2018). And 
according to America’s Health Rankings, 
20.5% of adults in Colorado reported 
binge drinking in 2021, compared to  
a national average of 17.3%  
(America’s Health Rankings, 2022). 
Other studies showed no meaningful 
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decrease in alcohol use since 
legalization (Haughwout et al., 2016).  
Further analysis found that “Allowing for 
changes in the adult population over the 
period 2005–2017, the data show a continuing 
increase in wine servings alongside… 
legalization” (Pellechia, 2018).

Rather than discouraging polysubstance 
use (the use of multiple drugs), marijuana 
legalization is associated with further use, 
misuse, and dependence on other drugs. 
For example, marijuana dependence was 
found to be predictive of alcohol and 
nicotine dependence (Shephard et al., 2023). 
While the “gateway” effect of marijuana 
is sometimes considered outdated, the 
association between the use of marijuana 
and other drugs is supported by science. 
Marijuana use often predicts future  
drug use—ranging from tobacco and alcohol 
use to opioid use.

While the use of marijuana may not lead 
to the use of an additional substance,  
those who use marijuana are more likely 
to use other substances than those 
who do not use marijuana. According 
to the 2022 National Survey on Drug 
Use and Health , compared to those who 
did not use marijuana, past-year marijuana 
users were:

•	 31 times more likely to have used 
hallucinogens in the past year  
(12.4% vs 0.4%).

•	 18.5 times more likely to have used 
cocaine in the past year (7.4% vs 0.4%).

•	 12.3 times more likely to have 
methamphetamine in the past year 
(3.7% vs 0.3%).

•	 11 times more likely to have used heroin 
in the past year (1.1% vs 0.1%).

•	 8 times more likely to have used illegally 
made fentanyl in the past year (0.8% vs 
0.1%).

•	 2.8 times more likely to have used 
tobacco in the past year (45.7% vs 16.1%).

•	 1.5 times more likely to have used 
alcohol in the past year (85.8% vs 56.2%).

Marijuana use itself may be forecasted 
by other, seemingly less harmful drugs, 
such as tobacco and alcohol. Among high 
schoolers who first initiated alcohol use 
by 12th grade, subsequent marijuana 
use was more likely. Marijuana seems to  
both impact—and be impacted by— 
tobacco use in younger age groups  
(Keyes et al., 2019). Moreover, a 2021 study 
found that “Respondents reporting at least 
one family member or peer using e-cigarettes 
were more likely to use e-cigarettes” 
compared to respondents whose family 
members did not use them, illustrating how 
one’s social environment influences his or 
her usage of drugs (Coleman et al., 2021).

A 2018 study published in the Journal of 
Studies on Alcohol and Drugs found that, 
similar to tobacco and alcohol co-users,  
marijuana and alcohol co-users were  
more likely than non-marijuana alcohol  
users to overvalue alcohol, signaling a  
dependence on both drugs (Morris et al., 2018).  
Marijuana use is also associated with 
an increased likelihood of alcohol use 
disorder (Weinberger et al., 2016). In 2021,  
researchers found co-users of alcohol 
and marijuana were over three times 
more likely to suffer from alcohol use  
disorder (Waddell, 2021). Another study in the 
same year from the CDC found that “During 
2015–2019, one-third (34.4%) of Colorado adults  

Marijuana users compared to non-users are 
significantly more likely to use hallucinogens 

(31x), cocaine (18.5x), methamphetamine 
(12.3x), heroin (11x), fentanyl (8x), tobacco (2.8x), 

and alcohol (1.5x).
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who binge drank used marijuana compared 
with one-tenth (9.9%) of nondrinkers” 
(Crawford et al., 2021).

The commercialization of marijuana 
perpetuates an understatement of the 
dangerous consequences of marijuana use, 
adding to the social burden of addiction 
rather than subtracting from it. 
 

MARIJUANA VAPING

The vaping of marijuana in THC oil  
pods and cartridges is a relatively new, 
yet rapidly exploding, marijuana-industry 
innovation. Vaping quickly delivers  
70–90% THC concentrates to users by  
heating extracted oils so that they can be 
inhaled as vapor. No studies on consumer 
safety were conducted prior to the mass 
marketing of vaporizers, which are also 
popular among tobacco users.

Vaping is prominent among youth because 
vapes are easily concealed and produce 
less (if any) odor, as compared to other 
consumption methods. In 2023, 19.6% of 
12th graders reported vaping marijuana in 
the last year. Vaping has been normalized 
among youth, and many have transitioned 
from smoking marijuana to vaping it. 
Between 2017 and 2023, the percentage of 
12th graders who vaped marijuana more 
than doubled from 9.5% to 19.6% (Miech et 
al., 2023b). A study in Addiction found that: 
“cannabis vaping is increasing as the most 
popular method of cannabis delivery among 
adolescents in the United States, and that 
frequent (six or more times per month) use 
is increasing faster than occasional use” 
(Keyes et al., 2022).

The CDC’s 2019 Youth Risk Behavior 
Surveillance System found 50.1% of high 
school students had tried electronic vapes 
and 10.7% of high schoolers used those 
products on 20 or more days in the past  
30 days. (NIDA, 2022a).

EMERGENCY 
ROOM VISITS 
AND HOSPITAL 
ADMISSIONS

The widespread availability and accessibility 
of high-potency marijuana due to legalization  
has resulted in an increasing number  
of marijuana-related poison control calls,  
emergency department visits, and 
hospitalizations. Between 2022 and 2023,  
the number of marijuana-related emergency  
department (ED) visits increased by 4.6%,  
from 857,289 to 896,418, according to  
the federal Drug Abuse Warning Network 
(DAWN (SAMHSA, 2024b). This represents  
an 11.5% increase compared to the 804,285  
marijuana-related ED visits in 2021 (SAMHSA, 
2022a).

Notably, the number of marijuana-related ED 
visits increased by 4.6%, even as the number 
of alcohol-related ED visits decreased by 
3.6%, opioid-related ED visits decreased 
by 3.7%, and methamphetamine-related 
ED visits decreased by 6.4%. What’s more, 
the number of marijuana-related ED visits 
surpassed the number of opioid-related 
ED visits, at 896,418 and 881,556, respectively.

Marijuana-related emergency 
department visits increased 

11.5% from 2021 to 2023.

11.5%
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Additionally, 43.1% of the marijuana-related 
ED visits involved an additional substance. 
The top three substances involved in 
marijuana-related ED visits were alcohol, 
cocaine, and methamphetamine. Marijuana 
was the most common substance involved in 
polysubstance alcohol-related ED visits, the 
second most common substance involved in 
polysubstance cocaine-related ED visits, and 
the third most common substance involved in 
polysubstance methamphetamine-related  
ED visits.

In 2023, 10.4% of the marijuana-related 
ED visits (approximately 93,227) were for 
individuals between the ages of 0 and 17.  
This is 29% higher than the approximate 
72,144 in 2022 (Ball et al., 2024; SAMHSA, 
2023a).

A 2024 study that reviewed the Pediatric 
Health Information System Database, 
which tracks visits to pediatric hospitals 
for youth aged 12–21, found that there were 
106,793 substance-related visits between 
2016 and 2021, of which 52.5% were due 
to marijuana. What’s more, it found that the 
annual number of marijuana-related visits 
increased by 82.4% over the study period, 
representing the greatest increase of any 
substance, likely due to the legalization and 
commercialization of marijuana.

A 2022 study published in Pediatrics 
found a 1,375% increase in accidental  
edible marijuana exposure in children 
under the age of 6 from 2017 to 2021  
(Tweet et al., 2023). Additionally, a 2022 
study found that hospital discharges for  
marijuana-associated psychosis were 
higher in states with legal marijuana 
(Moran et al., 2022). These results are 
underlined by an earlier study that found the 
commercialization of recreational marijuana 
is associated with a 66–77% increase in 
marijuana exposures. State-specific data 
shed greater light on this phenomenon 
(Shi & Liang, 2020).

A study published in March 2022 found 
that after California legalized marijuana, 
there was a significant increase in 
hospitalizations and emergency room 
visits by children who had some sort of 
marijuana exposure. Researchers found that 
43% of patients presented with complaints 
of suicidal ideation (Harvey et al., 2022).

A study by the Colorado Department of 
Public Health and Environment found that 
in 2018, over 23,000 homes in the state with 
children aged one to 14 years had marijuana 
products stored in an unsafe manner 
(CDPHE, 2018). Even when packaging is  
compliant with Colorado’s regulatory 
requirements, it often fails to discourage or 
prevent children from accessing potent and 
dangerous marijuana. There has also been a 
steep increase in youth marijuana exposures 
nationwide. There were 598 in-home 
exposures involving children younger than 
12 in 2018; in 2020, that number increased 
to 2,473 (Russo, 2021).

Researchers who studied the impact of 
medical marijuana legalization also found 
many pediatric marijuana exposure cases 
in the state, despite childproof packaging 
and warning labels (Whitehill et al., 2019). 
During the eight-year study period, the 
Regional Center for Poison Control and 
Prevention recorded a 140% increase in 
single substance (marijuana) exposures, 

Marijuana accounted for 52.2% 
of youth substance-related 
hospital visits (ages 12–21) 

from 2016 to 2021.

0

10,000

15,000

20,000

25,000

14,681

2016

YOUTH

2021

21,708



26

with 81.7% of these calls regarding marijuana 
exposures of 15–19-year-olds.

A study conducted in Washington state 
found that the rate of pediatric exposures 
to marijuana (children aged 9 or under) 
was 2.3 times higher following legalization 
(Thomas et al., 2019). Poison control 
center cases in Washington state have 
increased 103.2%. Cases for children aged 5 
and younger increased by 176.5%. In 2018, 
there were 497 calls—compared with 
245 when legalization in the state began 
(Washington Poison Center, 2018).

More recently, the Ohio Poison 
Center reported a “sharp rise” in marijuana- 
related incidents among children, following  
the legalization of marijuana, with the  
organization’s director attributing the issue 
to the fact that the marijuana industry  
produces products that look like candy or  
snacks (Cadigan, 2024). Marijuana-related 
poison control calls regarding children to 
the North Texas Poison Center increased 
by more than 1,000 between 2019 and 2023 
(Summerville, 2024). In Illinois, the number 
of marijuana-related poison control calls 
among children aged five or younger 
increased from 37 in 2019 to 244 in 2023 
(Mike, 2024). Following legalization in 
Illinois, hospitalizations for children who 
accidentally consumed edibles spiked. 
In Cook County, three children were 
hospitalized in 2017 for THC exposure,  
but in 2021, 124 children in Cook County were 
hospitalized (Ponce, 2022).

Notably, marijuana is not harming only 
adolescents and young adults. A study 
in California found that the number of 
cannabis-related emergency department 
visits for adults aged 65 or older increased 
from 20.7 per 100,000 in 2005 to 395.0 
per 100,000 in 2019, or by 1,804% 
(Han et al., 2023). As the use of marijuana 
persists across all major age groups, 
its harms will continue.
In Alaska, in 2017, there were a total of 
3,296 inpatient discharges and 6,639 
outpatient discharges related to marijuana 

(ADHSS, 2020). In Illinois, just several days 
after legalization, doctors reported a surge in 
emergency room visits and hospitalizations 
for marijuana, including several cases of 
marijuana-induced psychosis (McCall, 2020).

From 2010 to 2014, researchers recorded 
a 46% increase in CHS cases in Colorado 
(Bhandari et al., 2019). Another study of 
CHS in Colorado found at least two deaths 
that were caused by CHS and recorded 
a third death that CHS is believed to 
have contributed to (Nourbakhsh et al., 2019). 

This phenomenon was not reported 
before 2004, and Cedars-Sinai said, “CHS was 
only recently discovered” (Cedars Sinai, n.d.). 
In a recent article about marijuana’s harms, 
the New York Times stated, “Researchers 
estimate that today about six million  
near-daily marijuana users in the United 
States could have symptoms of CHS”  
(Twohey et al., 2024).

A similar trend has been observed  
in Nevada, where the rate of emergency 
department visits for CHS doubled after 
commercialization. Similarly, there are 
now more emergency department visits 
in the state for marijuana than for opioids 
(Soh et al., 2024; Kim et al., 2019). 

Internationally, the BBC reported that 

Marijuana-related 
pediatric emergency 

visits increased by 82.4% 
(2016–2021).
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“One in four admissions to Guernsey’s adult 
mental health ward in 2023 were likely to be 
linked to cannabis use, a States report has 
found. This compares with 4% of cases in 
2019, when medicinal cannabis prescriptions 
were introduced” (BBC News, 2024).

Additionally, there is mounting evidence 
that marijuana users are more likely 
to be hospitalized for serious adverse 
health events, including bodily injury 
(Wang et al., 2017, Sophocleous, A., Robertson, 
R., Ferreira, N. B., McKenzie, J., Fraser, W. D., 
& Ralston, S. H. (2017), falls (Workman et al., 
2021), skeletal fractures (Sophocleous et 
al., 2017), acute trauma (Vozoris et al., 2022). 
In fact, a 2022 study found that marijuana 
users were nearly 25% more likely than 
nonusers to be hospitalized or go to the 
emergency room (Vozoris et al., 2022). 

The dramatic increase in emergency cases 
related to marijuana exposure highlights 
the danger of commercialization. In many 
instances, the danger impacts children or 
people who mistakenly consume marijuana. 
Innocent, unwitting citizens are subjected to 
the consequences of a situation that they did 
not create.

A 2022 study “observed a higher proportion of 
hospital discharges for psychosis associated 
with cannabis use in areas with more liberal 
cannabis legalization laws” (Moran et al., 
2022).

Altogether, it should not be surprising that 
a 2024 study in JAMA Network Open found 
that the rate of health care encounters for 
marijuana increased from 2017 through 
2022 (Perez-Vilar et al., 2024). This mirrors 
similar trends in the prevalence of use, in 
which more people are using marijuana—
and using it more heavily. The study also 
found that “rates were greatest in states or 
territories with both adult and medical use 
legalization,” followed by jurisdictions with 
only medical marijuana, followed lastly by 
jurisdictions with neither, in which cannabis 
is not legalized or commercialized.

SOCIETAL IMPACTS

YOUTH

The legalization of marijuana has had a 
profound impact on rates of youth use, 
coinciding with decreases in risk perception.

Years of playing catch-up to alcohol and 
tobacco normalization have resulted in 
important downward trends in youth 
alcohol and cigarette use. But a new wave of 
substance use among children is appearing.  
Given the relationship between  
marijuana use, alcohol use, and cigarette use,  
it is important to note that usage rates of 
all substances among youth may rise if the 
dangers of youth marijuana use are ignored. 

Teenagers’ relationship with marijuana 
is vastly different than with almost any 
other drug. According to the 2022 National 
Survey on Drug Use and Health, 9.7% of 
teens aged 12–17 who used marijuana in 
the past year reported using it daily or  

Pediatric (kids under the age 
of 6) accidental edible 

marijuana exposure increased 
by 1,375% (2017–2021).
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near daily. The daily or near-daily rates among 
teens for inhalants and alcohol were 1.2% 
and 0.3%, respectively. We see a 
similar dynamic among adults. 
Among past-year users aged 12 and older, 
24.4% used marijuana daily or near daily, 
compared to just 6.6% for alcohol. 
In fact, marijuana had the highest daily or 
near-daily use rate among all drugs surveyed 
other than heroin (SAMHSA, 2022b). 

While some marijuana industry proponents 
have suggested that a strict legal 
marijuana market would limit youth use, 
marijuana use among youth is rapidly 
increasing concurrently with legalization— 
while perceptions of risk associated with 
use are decreasing. For instance, a 2022 
analysis of a longitudinal cohort study of 
21,863 individuals found that youth in states 
with legal recreational marijuana were 
more likely to use it than youth in non-legal 
states (Knopf, 2022). A 2021 study found that 
33% of 16–18-year-olds reported marijuana 
use (Masonbrink et al., 2021). A 2022 study 
found that this demographic of users, 
aged 16–17, are more likely to have severe 
CUD than adult users (Lawn et al., 2022). 

Risk perception is directly related to use. 
A 2022 study found that in “legal” states, 
youth have lower perceptions of the risk 
of marijuana use and higher rates of 
use compared to non-legal states 
(Bhatia et al., 2022). The pro-legalization Cato 
Institute also found, “All states that have 
legalized marijuana fall below the average 
U.S. risk perception” (Dills et al., 2021). 

A systematic review and meta-analysis 
published in the Journal of the American 
Academy of Child and Adolescent Psychiatry 
found that the legalization of recreational 
marijuana is associated with increases in 
past-month marijuana use among 
adolescents and young adults 
(Pawar et al., 2024). As opposed to lifetime  
or past-year use, past-month use is 
indicative of more frequent use. 
Notably, the meta-analysis found that 
recreational marijuana laws were associated 
with a 13% increase in past-month marijuana 

use among youth, defined as those between 
the ages of 12 and 17. Likewise, among studies 
with datasets only after 2008, it found 
that recreational marijuana laws were 
associated with a 22% increase in 
past-month marijuana use among young 
adults, defined as those between the ages 
of 18 and 25.

The Connecticut Department of Public 
Health reported:

Young adult residents continue 
to report low perceived risk from 
cannabis use, use it frequently, 
experience higher rates of 
cannabis-related adverse health 
outcomes, and report that they think 
about or attempt quitting cannabis 
at a higher rate than adults in older 
age groups. (Connecticut Department 
of Public Health, 2024)

Compounding this problem are the 
increasing rates of use by adults. According 
to a Monitoring the Future report, 
the percentage of 19–30-year-olds that 
used marijuana in the past 12 months 
increased from 28.1% in 2012 to 42.4% in 2023  
(Patrick et al., 2024).

In part, the ease of obtaining marijuana has 
contributed to youth use in “legal” states. 
Restrictions on selling to minors have not 
stopped state-sanctioned vendors from 

9.7% of teens (12–17) using 
marijuana reported daily use, 
far higher than alcohol (0.3%).
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selling the drug to underage consumers 
in “legal” states. According to the 2022 
Arizona Youth Survey, when high school 
users in Arizona were asked how they 
obtained marijuana, 21.0% of 12th graders, 
13.1% of 10th graders, and 8.2% of 8th graders 
said they “bought it from a dispensary 
within Arizona” (Arizona Criminal  
Justice Commission, 2022d). 
Similarly, the 2021 Washington State 
Healthy Youth Survey found that 12% of 
12th graders, 6% of 10th graders, and 3% of 
8th graders who obtained marijuana in 
the past month answered, “I bought it 
from a store” (Washington State Healthy 
Youth Survey [WSHYS], n.d.). The 2021 
Massachusetts Youth Health Survey found 
that 4.3% of high school students who used 
marijuana in the past month answered, 
“I bought it from a store” (Massachusetts 
Department of Public Health, 2022).

the 2017/19 survey, 19.3% of 11th graders,  
12.0% of 9th graders, and 5.0% of 7th 
graders said their peers “buy it at a  
marijuana dispensary.” The report added, 
“This suggests that the expanding adult 
retail market may be influencing current 
and future use among adolescents” 
(Austin et al., 2021). 

When past-month high school users in 
Colorado were asked to identify the one 
source where they “usually” obtained 
marijuana, 4.9% answered, “I bought it at a 
marijuana store or center,” the 2021 Healthy 
Kids Colorado Survey found. An additional 
1.7% answered, “I used a marijuana delivery 
service” (CDPHE, n.d.).
The California Healthy Kids Survey looked 
at the issue from a slightly different angle, 
asking students to identify where their 
peers obtained marijuana. According to 

The Arizona Youth Survey also indicates 
that 12th-grade users are just as likely to 
buy marijuana from dispensaries as they 
are to buy it from drug dealers. Statewide, 
in 2022, 21.0% of 12th-grade users said 
they bought marijuana from an Arizona 
dispensary, compared to 23.1% that said they 
“bought it from a drug dealer.” In Pinal, 
Yavapai, Coconino, and Navajo counties 
(the first two are Arizona’s third- and 
fourth-largest counties), 12th-grade 
users were more likely to buy marijuana 
from a dispensary than from a dealer 
(Arizona Criminal Justice Commission 2022c, 
2022e, 2022a, 2022b). 

Moreover, the Arizona Youth Survey found 
that minors are more likely to buy marijuana 
from dispensaries than they are to buy 
alcohol from stores. In Arizona, in 2022,  
21.0% of 12th graders, 13.1% of 10th graders, 
and 8.2% of 8th graders that used marijuana 
bought it “from a dispensary within Arizona,” 
whereas 13.0% of 12th graders, 8.5% of  

Adolescents in legalized 
states have significantly 

higher marijuana use rates.
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10th graders, and 4.0% of 8th graders that 
used alcohol “bought it at a store” (Arizona 
Criminal Justice Commission, 2022d).

The 2021 Massachusetts Youth Health Survey 
found that high school marijuana users were 
twice as likely to have bought marijuana 
from a store than were tobacco users to 
have bought tobacco products from a 
“vape shop or vapor store,” at 4.3% and 2.0%, 
respectively (Massachusetts Department of 
Public Health, 2022). 

The issue of dispensaries selling to minors 
has been worsening. Between 2018 
and 2022, the percentage of 12th-grade 
users in Arizona who bought marijuana 
from a dispensary nearly doubled from 11.3% 
to 21.0%. In Washington, the percentage of 
12th-grade users that bought marijuana 
from a store increased from 7% in 2016 
to 12% in 2021 (Washington State Healthy  
Youth Survey, n.d.).
To make matters worse, a 2023 study in 
JAMA Pediatrics found that many online 
dispensaries “did not ask users to verify their 
age to enter the website and …did not ask 
users to verify their age before purchasing 
or receiving the product,” providing one 
potential avenue for minors to purchase 
marijuana (Terala et al., 2023).

Youths not only use marijuana differently 
but are affected by it differently. Developing 
brains are particularly susceptible to both 
short- and long-term negative repercussions. 
A 2022 study found that youth marijuana 
users are more likely to have severe CUD  
and are more likely to have greater  
psychotic-like symptoms than adult 
marijuana users (Lawn et al., 2022). A 2024 
study found evidence of an age-dependent 
link between cannabis use and risk of 
psychotic disorder, noting that “compared 
to no cannabis use, cannabis use was 
significantly associated with psychotic 
disorders during adolescence” and found 
that the use of cannabis, compared to 
non-use, was associated with over 11 times 
“greater risk of psychotic disorder at any 
point during adolescence (ages 12–19 years)” 
(McDonald et al., 2024).

Research highlighted by Columbia University 
from 2023 found that teenagers addicted 
to marijuana are up to 450% more likely to 
struggle with negative mental health and 
behavioral outcomes (Cantor, 2023).

Additionally, marijuana use impacts 
educational outcomes. A meta-analysis 
published in 2024 found marijuana use in 
adolescence was linked to:

•	 39% higher odds for lower school grades,
•	 50% less chance of attaining a high 

school diploma,
•	 28% lower likelihood of going to university,
•	 31% lower odds of getting a college degree,
•	 More than doubling the odds of 

dropping out of high school, and
•	 More than doubling the odds of school 

absenteeism (Chan et al., 2024). 

According to the 2023 Monitoring the 
Future (MTF) survey, 8th and 10th graders 
who reported seeing advertisements for 
marijuana on billboards were more likely to 
have used marijuana in the past year and 
the past month. Compared to those who 
never saw these marijuana billboards, those 
who reported seeing them more than once 
a day were 4 times more likely to have used 

Massachusetts teens were 
twice as likely to buy 

marijuana from stores (4.3%) 
than tobacco from
vape shops (2.0%).
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marijuana in the past year and 7 times more 
likely to have used marijuana in the past 
month (Miech et al., 2023a).

Among 11th graders in Oregon who currently 
use marijuana, 67% reported obtaining it 
from a friend (Oregon Health Authority, 
2016). Furthermore, 37.2% of 8th and 49.5% 
of 11th graders reported being exposed to 
online marijuana advertisements in the past 
30 days (Oregon Health Authority, 2017).  
A study found that one in three youth living 
in a state where marijuana is “legal” engaged 
with marijuana promotions on social media.  
The same study found that youth who 
engaged with marijuana promotions 
were five times as likely to use marijuana 
(Trangenstein et al., 2019).

In Washington state, 44% of 8th graders 
believed there to be no or low risk from 
regular marijuana use, 40% of 10th and 12th 
graders reported no or low risk from regular 
marijuana use, and 67% of 10th and 12th 
graders reported no or low risk of trying 
marijuana once or twice (WSHYS, n.d.).

Youth marijuana vaping has added to the 
already alarming trend of increasingly 
prevalent marijuana use among young 
people amid widespread commercialization. 
Trends in youth vaping have given way to 

a countrywide epidemic (CDC, 2019) that 
presents implications for youth marijuana 
use. Youth vaping of any kind (tobacco or 
flavors) has been shown in several studies 
to increase the likelihood of subsequent 
marijuana vaping or marijuana use generally 
(Chadi et al., 2019; Kowitt et al., 2019;  
Sun et al., 2022). 

Past-year youth vaping of marijuana has 
increased dramatically since the MTF 
survey began recording data on the subject 
in 2017. Among 8th graders, the percentage 
that vaped marijuana in the past year more 
than doubled from 3.0% in 2017 to 6.5%  
in 2023. Marijuana vaping by 10th graders 
increased from 8.1% in 2017 to 13.1% in 2023.  
Among 12th graders, it doubled from 
9.5% in 2017 to 19.6% in 2023 (Monitoring 
the Future, n.d.-c). A 2021 study found 
that vaporized marijuana was among the  
most socially acceptable modes of use 
among youth (Romm et al., 2021). 

As marijuana legalization advocates have  
argued that youth marijuana use falls in  
conjunction with legalization, it is important  
to note trends in use in states that  
have legalized the drug. More young  
people use marijuana in “legal” states—and 
they use it more frequently. A recent study  
“suggests an increase in adolescent  
past-month consumption of cannabis 
following legalization” (Lachance et al., 2022).  
These trends are driven by the decreased 
perception of risk, as well as the increased 
availability of marijuana that accompanies 
legalization. Nationally, fewer people,  
especially youth, perceive a risk from 
smoking marijuana. This downward trend is  
driven by the relaxed approach to marijuana  
in states where it’s “legal.”

A 2023 study found that not only do rates of 
youth past-month marijuana use increase 
in “legal” states, but the perception of 
harm decreases. This study also found that 
despite higher use in youth and young 
adults, fewer people are receiving treatment 
for CUD (Mennis et al., 2023). Researchers 
were careful to note that lower CUD 
treatment utilization does not mean lower 
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Adolescents using marijuana 
linked to: 39% lower grades, 
50% less chance of a diploma, 
28% less chance of university 
attendance, 31% lower college 
graduation rate, doubling 
high school dropout odds.
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rates of CUD but does mean more people 
need treatment and fewer are receiving it.  
Rates of CUD are increasing as potency 
increases and perception of harm decreases; 
in fact, one in three past-month users of 
marijuana in the United States meet the 
criteria for CUD diagnosis (Lehman, 2022). 

A study found legalization “in California was 
associated with an increase in adolescent 
marijuana use in 2017–2018 and 2018–2019,” 
which is troubling because “increases 
observed in California may portend 
continued increases in adolescent marijuana 
use in future years if marijuana use becomes 
more popular among legal age adults and 
more normative in California.” The study 
also found that after California legalized, 
teens were 18% more likely to consume 
marijuana at any point in their lives and 23% 
more likely to consume it in the last 30 days  
(Paschall et al., 2021). 

These nationwide increases far exceed 
marijuana use rates among youth aged 12 to 
17 in states where marijuana remains illegal. 

According to 2018/2019 pre-pandemic, 
NSDUH state-specific data, 12.4% of youth 
in non-legal states reported past-year 
marijuana use and 6.6% of young people 
in those states reported past-month use. 
Comparatively, use rates for 12–17-year-olds 
in “legal” states are several percentage  
points higher: 16.5% for past-year use and 
9.2% for past-month use (SAMHSA, 2019a).

Marijuana commercialization—and the 
subsequent normalization of marijuana 
use—plays an important role in the 
increased marijuana use by young people. 
A 2017 study found that a longer duration 
of legalization and higher dispensary 
density were associated with increased 
use of vaping and consumption of edibles 
by 14–18-year-olds (Borodovsky et al., 2017). 
Marijuana dispensary density has been 
linked to more use among youth, with 
16% of 11th graders reporting marijuana 
use in areas with less dispensary density 
compared to 24.3% of the same age group 
reporting use in more retail-dense areas 
(Hatch, 2017). And a 2020 study found that 
regular exposure to marijuana advertising 
raises the likelihood of adolescents using 
marijuana (Fiala et al., 2020). 

The commercialization of marijuana has 
also adversely impacted schools and youth 
academic performance. According to Joe 
Zawodny, director of secondary education 
for the Anchorage School District, “Because 
it’s legal in the community, I think, the stigma 
around marijuana use is decreasing. The 
data would seem to say there is increasing 
use” (Wohlforth, 2018). In Washington state, 
high schoolers reporting marijuana use also 
reported lower grades (more Cs, Ds, and Fs) 
than those of their peers who did not smoke 
marijuana (WSHYS, n.d.).

Youth marijuana use linked to 
losing 5.5 IQ points on average 

in adulthood compared to 
lifelong non-users.

5.5 Points vs 0.7

Higher marijuana dispensary 
density has been documented 

in racially diverse, 
lower-income neighborhoods.
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In Alaska, the number of youths referred for 
marijuana-related crimes jumped to a high of 
302 (ADHSS, 2020). A study also found about 
22% of students in grades 9–12 reported that 
illegal drugs were “offered, sold, or given 
to them on school property during the 
previous 12 months” (National Center for  
Education Statistics, 2021). 

Marijuana use among youth in “legal” states 
also coincides with marijuana misuse and 
substance use disorder.

A 2019 study found that recreational 
marijuana legalization was followed by 
a 25% increase in adolescent marijuana  
use disorder. (Cerdá et al., 2020)

Dabbing is a process of heating marijuana 
concentrate, often of unspecified potency, 
which can reach up to 99% THC, and inhaling 
the vapor. This trend speaks to the prevalence 
of high-potency marijuana products.  
A 2021 Washington state survey revealed 
that 33% of 12th graders, 36% of 10th 
graders, and 37% of 8th graders who used  
marijuana reported that they dabbed it. 
These numbers are up significantly from 
2018, which showed 13% of 8th and 10th 
graders and 19% of 12th graders reported 
dabbing marijuana (WSHYS, n.d.). One study 
on dabbing found that the process may 
deliver significant amounts of additional 
toxins, such as methacrolein and benzene 
(Meehan-Atrash et al., 2017). A 2020 study 
found that adolescents who dabbed were 
six times more likely to continue using 
concentrated forms of marijuana later in life 
(Hopper, 2020).

There are intense ramifications to marijuana 
use by youth. Developing brains are 
especially susceptible to the negative 
effects of marijuana use, and young  
users have demonstrated changes in 
grey matter volume, indicating negative 
consequences for brain development  
(Orr et al., 2019). Young users are also at a 
greater risk for mental health problems,  
dependence on marijuana, and future 
substance misuse (Coffey & Patton, 2016). 
Chronic adolescent marijuana use has been 

correlated with cognitive impairment and 
worsened academic or work performance  
(Arria et al., 2015; Meier et al., 2015;  
Salmore & Finn, 2016; Schuster et al., 2018; 
Silins et al., 2014). Meier et al. found that  
“the most persistent adolescent-onset 
cannabis users evidenced an average 8-point 
IQ decline from childhood to adulthood” 
(Meier et al., 2012).

A 2022 study found that adolescent users 
of marijuana lost an average of 5.5 IQ points 
in adulthood, compared to an average 
loss of 0.7 points among lifelong nonusers 
(Hill & Hsu, 2022).

Youth marijuana use poses a significant 
risk for depression and suicide (Gobbi et al., 
2019; Silins et al., 2014). In Colorado, where 
teen suicides have become the cause of 
one in five adolescent deaths (Daley, 2019), 
youth suicide toxicology reports have 
demonstrated this devastating effect. In 
2024, the editorial board of the Denver 
Gazette sounded the alarm over the fact that 
“Suicides among Colorado adolescents ages 
15-19 have nearly doubled since legalization,” 
pointing to the harms of marijuana (Gazette 
Editorial Board, 2024). One study found that 
marijuana was the most common substance 
found in post-mortem toxicologies of 
youth suicide decedents (Choi et al., 2019). 
Additionally, a 2021 study found that  
poly-substance use of marijuana, alcohol, 
and tobacco was associated with depressive 
symptoms, anxiety, and lower grade  
point averages (Crane et al., 2021).

The efforts to legalize marijuana are playing 
out with devastating effects on youth across 
the country, while public health agencies are 
ill-equipped to mitigate the consequences. 
But youth are not the only group at risk.
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YOUNG ADULTS

Though the legal age for marijuana 
consumption in “legal” states is 21, 
marijuana use during young adulthood 
carries a host of adverse effects. Marijuana 
has a particularly strong impact on 
developing brains, which continue to 
develop through a person’s late twenties. 
Unfortunately, marijuana use in this age 
group is higher than that of any other.

The low perception of risk associated with 
marijuana use, as well as the highest use 
rates of all age categories, makes marijuana 
an unexamined issue for many young adults. 

According to the Monitoring the Future  
(MTF) survey, the percentage of 19–30-year-
olds that used marijuana in the past year 
increased from 28.1% in 2012 to 42.4%  
in 2023. The past-month use of marijuana  
among this age group increased from  
16.6% in 2012 to 28.7% in 2023. Between 2012 
and 2023, the daily use of marijuana among 
19–30-year-olds increased from 5.6% to 10.4% 
(Patrick et al., 2024).

The 19–20-year-old age group is interesting 
to look at, given that they have completed 
high school but remain below the legal age 
to purchase marijuana. The past-year use 
of marijuana by 19–20-year-olds increased 
from 33.3% in 2012 to 40.0% in 2023 
(Monitoring the Future, n.d.-a). 

Legalization no doubt plays a role in the 
rising use of marijuana in young adults. 
The prevalence of past-month marijuana 
use among 18–25-year-olds has increased in  
the first four states that legalized  
recreational marijuana: Colorado and 
Washington legalized in the 2012 election 
cycle and Alaska and Oregon legalized in 
the 2014 cycle. Past-month use—as opposed 
to lifetime or past-year use—is indicative  
of heavier, more frequent use.

The 2023 NSDUH reported increases in 
the prevalence of past-month marijuana 
use among 18–25-year-olds in these 

states between 2013–2014 and 2021–2022: 
Washington 24.47% to 30.93%; Alaska 21.30%  
to 33.33%; Colorado 31.24% to 34.67%; and  
Oregon 24.85% to 35.24 % (SAMHSA, 2014;  
SAMHSA, 2023e).

The prevalence of past-month marijuana 
use has increased in the first states that 
legalized recreational marijuana. For the 
sake of comparison, we can also look at 
changes in neighboring states that have 
not legalized recreational marijuana: Utah 
11.55% to 17.06%; Nebraska 16.19% to 18.72%; 
Wyoming 16.00% to 19.46%; Idaho 14.28% 
to 21.57%; and Kansas 15.11% to 21.88%  
(SAMHSA, 2014; SAMHSA, 2023e).

While 30–35% of 18–25-year-olds in the first 
states that legalized recreational marijuana 
were past-month users of marijuana  
in 2021–2022, this was closer to 18–22%  
in the states that have not legalized  
marijuana (SAMHSA, 2023e). This trend  
is especially concerning for the 18–25-year-
old demographic, given that their brains 
are developing. The CDC warns: “The teen 
brain is actively developing and continues 
to develop until around age 25. Cannabis 
use during adolescence and young 
adulthood may harm the developing brain”  
(CDC, 2024c).

According to the NSDUH, in 2023 young 
adults across the country had the lowest 
percentages of perception of risk associated 

Daily marijuana use among 
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with marijuana use. Only 11.3% of those 
between the ages of 18 and 25 believed that 
smoking marijuana once a month was risky 
and only 14.5% perceived a great risk from 
smoking marijuana once or twice a week. 
This is far lower than the perception of risk 
of people aged 26 and up: 21.8% perceive a 
great risk from smoking once a month and 
26.1% perceive a great risk from smoking 
once or twice a week (SAMHSA, 2023e). 

Young adults report the highest rates of 
marijuana use. According to the NSDUH, 
in 2023, 36.5% of 18–25-year-olds used 
marijuana in the past year, including 
38.1% of 21–25-year-olds, representing the 
highest of the age groups. In 2023, 16.6% 
of 18–25-year-olds had CUD, representing 
45% of those who used it in the past year 
(SAMHSA, 2023c, 2023g). 

Given what we know about marijuana’s 
effects on the developing brain, young 
adults should be discouraged from using it. 
However, the commercialization of marijuana 
heavily promotes its use—without providing 
any warnings about risks. The same health 
dangers faced by teen marijuana users affect 
young adult users.

Although initiating marijuana use during the 
early teen years is thought to be associated 
with a greater risk of psychosis than if use 
begins in young adulthood (Arseneault et 
al., 2002), this does not mean continuing 
use through young adulthood is safe 
even for those who have not yet exhibited  
marijuana-induced psychosis, nor that 
commencing use is safe after age 20. Often, 
marijuana-induced psychotic symptoms 
develop in young adulthood, with the 
consolidation of those symptoms into a 
chronic disorder occurring over eight or 
more years (Niemi-Pynttäri et al., 2013). 
Frequency of use and potency of the product 
have been found to be more important 
than the age at which use began for 
increasing the odds of a psychotic outcome  
(Di Forti et al., 2019), while cessation of use is  
protective (Gonzalez-Pinto et al., 2011; 
Schoeler et al, 2016).

Co-use also presents compounded harm 
to young adult users. As this age group 
goes off to college—where drinking, drug 
use, and other kinds of experimentation 
are prevalent—marijuana may be used in 
conjunction with other drugs, presenting 
a risk for future substance use disorder. 
Researchers from Oregon State University 
found that college students who were binge 
drinkers before the age of 21 saw relatively 
large increases in marijuana use after 
legalization (Kerr et al., 2017).

What’s more, many of these college students 
are using marijuana in public places.  
A survey of 14,005 college students in 
Texas, published in 2023 in the journal  
Addictive Behavior, found that nearly 40% 
of students had ever tried marijuana and 
that 26% of these students who had tried 
marijuana had used it on their college 
campus (North & Loukas, 2023). Summarizing 
various studies, Samba Recovery said: 

research has shown that heavy  
marijuana use during college is 
associated with delays in enrollment 
or dropouts from post-secondary 
education. Individuals with marijuana 
use disorder are more likely to drop 
out of college, and heavy marijuana 
users who do enroll are more likely 
to experience gaps in enrollment.  
(Samba Recovery, 2024)

A 2023 study found that college students 
who used marijuana and alcohol were at a 
significantly higher risk of serious adverse 
consequences (Hatch et al., 2023). A 2021 
study in JAMA Pediatrics also found that:

Young adults who reported co-use 
of alcohol and marijuana or met 
criteria for alcohol use disorder and/or 
marijuana use disorder accounted for 
82.9% of young adults with prescription 
drug use disorder and 85.1% of 
those with illicit drug use disorder.  
(McCabe et al., 2021)
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MARGINALIZED 
POPULATIONS

Marijuana legalization poses a significant 
threat to low-income and minority 
communities. Though industry proponents 
suggest that marijuana legalization will 
alleviate injustices against socioeconomically 
disadvantaged populations, disparities in 
use and criminal offense rates have persisted 
in states that legalized marijuana.

While it is important to evaluate the impact 
of incarceration within certain communities, 
it is also important to understand the impact 
of marijuana legalization on those same 
communities. It is inappropriate to suggest 
that only through marijuana legalization will 
social justice be achieved or criminal justice 
inequity remedied. In fact, no such effect 
has been demonstrated in the states where 
marijuana has been made “legal.”

Instead of addressing social justice disparities  
in one fell swoop, legalization exacerbates 
these problems in lower-income and minority 
communities. What’s more, the marijuana  
industry has identified them as an important 
new consumer base.

In Oregon, the state conducted an analysis 
of the distribution of state-sanctioned 
dispensaries and found that sites were 
concentrated among low-income and 
historically disenfranchised communities 
(McVey, 2017; Smith, 2017). A 2020 study 
found that racial minorities in California were 
disproportionately exposed to unlicensed 
marijuana sellers, which comes at the cost of 
“potentially exacerbating health disparities 
by selling unregulated products or selling to 
minors” (Unger et al., 2020). A dissertation fro 
m a Harvard PhD student in 2024 found that 
“quintiles with more racialized populations 
had increased odds of more cannabis retail 
density per square mile and per 10km of 
roadway” (Kephart, 2024).

Even though dispensaries are often located 
in low-income communities of color,  
those communities do not reap the profits.

Fewer than 2% of marijuana business 
operators are Black (Gibson, 2021). 
Less than 20% of business owners and 
founders are minorities (Koski, 2022). 
In Denver, 88.5% of marijuana license 
owners were white while only 5.3% were 
Black in 2023 (City of Denver, 2024).

As a result, the harms associated with  
marijuana dispensary locations (such as  
increased use and substance misuse, 
normalization, hospitalizations, etc.) are 
disproportionately concentrated within 
particularly vulnerable communities—
while profits are redirected outside of such 
communities. Additionally, the proximity to 
a marijuana dispensary reduces adjacent 
home values by 3-4% (Thomas & Tian, 2021).
 
The importance of this cannot be overstated. 
Historically disadvantaged communities 
lack many of the resources to combat this 
kind of targeting by industry, and also 
often lack adequate access to proper drug  
treatment facilities, thereby exposing 
community members to an increased 
likelihood of substance misuse with limited 
resources to combat the consequences 
(Kneebone & Allard, 2017). What the country 
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has seen in the fallout from the opioid 
epidemic and the expansion of Big Tobacco 
(Truth Initiative, 2018) is being replicated  
by Big Marijuana.
In 2023, according to the NSDUH, the use 
of marijuana among people of color was 
higher than the national average. While 
the prevalence of past-year marijuana 
use was 21.8% among those 12 or older,  
it was 24.5% among Black people, 30.2% 
of American Indian or Alaska Natives, and 
32.9% of those who were two or more races  
(SAMHSA, 2023b). In turn, these same 
groups also have higher rates of CUD.  
While 6.8% of Americans aged 12 or older 
had CUD in 2023, the rate was 8.7% among 
Black people, 12.6% among those of two or 
more races, and 12.9% among American 
Indian or Alaska Natives (SAMHSA, 2023f).

The decreased perception of risk associated 
with marijuana use during pregnancy 
has a particularly damaging impact 
on socioeconomically disadvantaged 
communities. A study by the American 
College of Obstetricians and Gynecologists 
reported that young, urban women 
from lower income levels have a 15–28% 
rate of marijuana use during pregnancy 
(American College of Obstetricians and 
Gynecologists, 2017). As previously stated, 
marijuana use during pregnancy has a host 
of dangerous consequences for neonates. 
A 2021 study found that cannabis use or 
dependence is highest among pregnant 
women who are 25 years old or younger,  
low-income, Medicaid-insured, and receiving 
care at urban teaching hospitals (Gesterling 
& Bradford, 2022).

From an economic standpoint, advocates 
of the marijuana industry often argue 
that any detrimental effects of marijuana 
will be offset by the cash potential of the 
drug. Proponents of legalization suggest 
that the new industry presents previously 
disenfranchised groups with new economic 
opportunities. Although some states have 
attempted to use legislation to protect and 
provide for minority marijuana business 
owners, in reality, the industry is largely 
bereft of diversity. Nationally, fewer than 

2% of all marijuana businesses are owned  
by minorities (Bailey, 2021).

Massachusetts serves as a case study for 
this phenomenon. As of 2021, only 10 of the 
280 cannabis business licenses awarded 
in the Commonwealth were to Economic 
Empowerment or Social Equity applicants 
(Cotter, 2021). The state requires all  
“Marijuana Agents” (persons who work at 
marijuana businesses) to register with the 
state. Demographic analysis revealed that 
of 1,306 agents who applied in the city of 
Boston, 6% were Hispanic and 4% African 
American. This is unrepresentative of the 
city’s population (U.S. Census Bureau, 2019). 
Indeed, an exposé by the Boston Globe 
revealed that a handful of out-of-state 
marijuana corporations had locked-in almost 
all the licenses through shell companies 
(Wallack & Adams, 2019). In 2021, 72.4% of 
these “Marijuana Agents” identified as white, 
while only 7.6% identified as Hispanic and 
6% identified as Black (Smith, 2021).

In Chicago, not one of the 11 existing growers 
licensed to sell recreational marijuana was 
African American; the city council’s Black 
Caucus pushed back. Soon after the state 
legislature legalized recreational marijuana, 
local African American legislators took 
issue with the obvious discrepancy (Koziarz, 
2019). Still, Chicago Mayor Lori Lightfoot, 
who received $123,000 from the marijuana 
industry in her contentious bid for mayor, 
suggested that those council members 
take the issue up with the state legislators  
in Springfield. Legalization was implemented 
on schedule. In 2022, only one dispensary in 
Illinois was minority-owned (Vinicky, 2022).

According to SAMHSA’s Drug Abuse 
Warning Network, the rate of marijuana- 
related ED visits among Black people was 
more than four times greater than the rate 
among white people in 2023, at 717 per 
100,000 and 167 per 100,000, respectively 
(SAMHSA, 2024b).
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The legalization of marijuana also has 
concerning implications for sexual 
minorities. The 2023 National Survey on 
Drug Use and Health found that 43.5% of 
Lesbian, Gay, and Bisexual (LGB) individuals 
aged 12 or older used marijuana in the  
past year, compared to the national  
average of 21.8%, and 52.8% of LGB 
individuals between the ages of 18 and  
25 used marijuana in the past year, compared 
to 36.5% of this national age demographic. 
Among 12–17-year-olds, 20.5% of those who 
identified as LGB used marijuana in the past 
year, compared to the national average of 
11.2% (SAMHSA, 2024a, 14; SAMHSA, 2023d).

The CDC’s 2023 report for its Youth Risk 
Behavior Survey noted, “LGBTQ+ students 
were more likely than cisgender and 
heterosexual students to currently use 
marijuana.” 25% of LGBTQ high school 
students were currently using marijuana, 
defined as having used it in the past 30 
days, compared to 14% of cisgender and 
heterosexual students (CDC, 2024d).

Legalization is not a blanket solution to 
social injustice. In fact, it may perpetuate it.

HOMELESSNESS
Though the extent to which a correlation 
in the increasing homeless population may 
have with the legalization of marijuana is 
unclear, some trends in this area are notable.

A 2023 report from the Federal Reserve 
Bank of Kansas City included a difference-
in-difference test and found that chronic 
homelessness “ increased by 35%, consistent 
with frequent anecdotes from residents 
and policymakers in states with legalized 
marijuana” (Brown et al., 2023).

A 2022 comprehensive study from Clemson 
University determined that data “strongly 
suggest that RCL [recreational cannabis 
legalization] adoption may cause an increase 
in aggregate rates of homelessness” 
(Sanderson, 2022).

Youth homelessness is often negatively 
impacted by marijuana use. A 2018 study 
found that daily marijuana use among young 
men substantially increases the probability 
of becoming homeless (McVicar et al., 2019). 
Additionally, a 2022 study found that the co-
use of marijuana and tobacco was common 
among youth experiencing homelessness, 
with 85.4% having reported marijuana 
usage in the past month (Glasser et al., 2022). 
Considering the impact of homelessness on 
communities—and the resources required to 
help those impacted by it—is worth further 
investigating the correlation between 
homelessness and legalization.

Chronic homelessness increased by 
35% in marijuana-legalized states.
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IMPAIRED DRIVING

Driving while under the influence of 
marijuana has proven itself to be an 
increasingly damaging phenomenon due 
to the legalization and normalization of 
marijuana in the United States. An estimated 
1 in 5 automotive deaths involves marijuana 
(Lira et al., 2021). In 2022, 20.6% of past-year 
marijuana users over the age of 16 drove 
under the influence of marijuana, compared 
to 8.9% of past-year alcohol users over the 
age of 16 who drove under the influence of 
alcohol, according to the NSDUH (SAMHSA, 
2023c, 2023i). Marijuana users who drive high 
are twice as likely to be involved in a crash 
(Edmonds, 2019). A 2020 analysis of crash 
data in “legal” states found that if marijuana 
were legalized nationwide, the United States 
would suffer an additional 6,800 excess fatal 
crashes every year (Kamer et al., 2020).

In turn, there has been increased media 
attention on this concerning public health 
issue. In 2024, Bloomberg’s editorial board 
wrote an article with the headline: “Legal 
Marijuana Is Making Roads Deadlier” 
(Bloomberg Editorial Board, 2024).

A 2021 study in the American Journal of 
Public Health found that the percentage 
of traffic fatalities that involved marijuana 
more than doubled from 9.0% in 2000 to 
21.5% in 2018, while the percentage that 
involved marijuana and alcohol together 
more than doubled from 4.8% in 2000 to 
10.3% in 2018 (Lira et al., 2021). A 2022 report 
from the National Transportation Safety 
Board found that marijuana was the second 
most common drug detected in impaired 
driving incidents, behind alcohol (National 
Transportation Safety Board, 2022).

In Michigan, a survey found that 51% of 
medical marijuana users admitted to driving 
while “a little high,” and one in five of those 
surveyed admitted to driving while very 
high (LaPook, 2019). A 2022 Virginia survey 
found that 60% of past three-month users 
reported driving while under the influence 
in the last few months and 26% of past 
three-month users reported driving under 
the influence of marijuana at least once a 

week (Stratacommm, 2022). For teen drivers, 
48.8% who currently use marijuana reported 
driving under the influence (Li et al., 2020).

“Legal” states are chasing the science on 
in-field THC testing and hoping it catches 
up to policy, as opposed to allowing good 
science to dictate policy. The science is clear: 
driving under the influence of marijuana 
is dangerous. The NIDA maintains that 
marijuana use impairs driving in several 
ways: slowing reaction time, decreasing 
coordination, and impairing judgment of 
time and distance. According to a 2021 
AAA study, speeding on residential streets 
when co-using alcohol and marijuana 
was 55% compared to 35% for alcohol-
only, and aggressive driving was marked 
at 52% compared to 28% for alcohol-only 
(Edmonds, 2021).

A 2020 double-blind randomized clinical 
trial to assess the impact of vaped marijuana 
on driving found that THC impairs driving 
skills. Drivers who consumed THC had more 
difficulty maintaining lane position for up 
to five hours after consuming THC (Arkell 
et al., 2020). This study confirms previous 
findings. A 2010 study found THC use affects 
multitasking (Lenné et al., 2010) and a 2013 
study found that smoking increases lane 
weaving, slows reaction times, and hurts a 
driver’s ability to perform divided-attention 
tasks (Hartman & Huestis, 2013).

In Colorado, the share of traffic 
deaths involving marijuana 

rose from 9% in 2000 to 21.5% 
in 2018.
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Polysubstance use—using marijuana along 
with alcohol or another drug—compounds 
the risk of a vehicle crash more than drugs 
being used alone (NIDA, 2020). Drivers under 
the influence of marijuana and alcohol are 
more dangerous than drivers who have 
consumed marijuana alone or alcohol alone 
(Hartman & Huestis, 2013). Nevertheless, 
marijuana-impaired driving is rising while 
the perception of its negative consequences 
is decreasing.

The reduced perception of risk and the 
prevalence of stoned drivers on the road 
bear consequences for road safety and 
raise questions for legislators and law 
enforcement going forward. This false 
perception that marijuana makes people 
better drivers is growing, especially among 
frequent users. A 2022 Virginia survey found 
that 68% of people who used marijuana 
in the last three months claimed that 
marijuana actually makes people safer 
drivers (Stratacomm, 2022).

A survey conducted by AAA found that 
only 65% of drivers perceived driving within 
an hour of using marijuana as extremely 
dangerous or very dangerous, compared 
with 94% who felt that driving under the 
influence of alcohol above the legal limit 
was extremely or very dangerous. The 
answers from younger drivers were even 
more alarming. Of respondents between the 
ages of 19 and 24, only 63.1% believed that 
driving under the influence of marijuana 
was extremely or very dangerous, but 
100% of respondents in that age group 
said that driving while over the legal limit 
for alcohol is extremely or very dangerous 
(AAA Foundation for Traffic Safety, 2022). 
This disconnect is concerning. The overall 
downward trend in the perception of risk 
has coincided with an increased percentage 
of marijuana-impaired drivers on the road.

According to the biological results of 
Washington’s Roadside Survey, “nearly one 
in five daytime drivers may be under the 
influence of marijuana, up from less than one 

in 10 drivers prior to the implementation of 
marijuana retail sales” (Grondel et al., 2018). 
A 2021 study found that 29.5% of cannabis 
users have driven under the influence of 
marijuana, and daily cannabis users had a 
57% predicted probability of driving under 
the influence (Salas-Wright et al., 2021). The 
state of Washington’s Healthy Youth Survey 
found that in 2021, 9% of 12th graders drove 
after using marijuana and 15% rode with a 
driver who was using marijuana (WSHYS, 
n.d.). In Alaska, one in 10 high school 
students had driven after using marijuana 
(ADHSS, 2020).

In Colorado, DUIDs (driving under the 
influence of drugs) have risen in recent 
years and Colorado traffic fatalities in which 
the driver tested positive for marijuana 
have been consistently rising (with a slight 
decrease in 2018) despite varying numbers 
of traffic fatalities annually (Rosenthal 
& Reed, 2022). Now, one in four road 
deaths in Colorado involves marijuana  
(Colorado Division of Criminal Justice, 2020). 
Out of Colorado drivers who were tested for 
drugs and alcohol in 2019, 47% tested positive 
for THC; 19% tested positive for alcohol and 
THC; and 6% tested positive for alcohol, THC, 
and a third substance. Additionally, there are 
more intoxicated drivers testing positive for 
THC and alcohol together than those testing 
positive for alcohol alone. In fact, 40% of 
Colorado drivers who are convicted of a DUI 
test positive for alcohol, THC, and at least one 
other substance (Rosenthal & Reed, 2022).

In a 2022 Colorado report of DUID data, of 
all case filings where a cannabinoid screen 
was conducted after a driver was pulled 
over for demonstrating impaired driving,  
marijuana was detected in 2,848 of them—
about 90% of drivers who were tested.  
Of these positive screens, 82.9% tested 
positive for 1.0 to 5.0+ active THC  
(Rosenthal & Reed, 2022). What’s more, 
49.2% of those who tested positive for THC 
tested positive for extremely high levels of 
the drug—a THC level of 5.0 or higher.
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A report released by AAA found that 
the number of drivers who tested 
positive for marijuana after a fatal crash 
doubled after legalization in Washington 
state. Researchers found that in the  
five years prior to legalization in the state,  
marijuana-impaired drivers comprised 
around 8.8% of all drivers implicated in 
traffic fatalities. In the years following, the 
rate jumped to around 18% (Stratton, 2020). 
AAA (n.d.): “AAA opposes the legalization of 
marijuana for recreational use because of 
its inherent traffic safety risks and because 
of the difficulties in writing legislation that 
protects the public and treats drivers fairly.”

AAA also reported that “drug use among 
nighttime weekend drivers has risen by 25% 
since the previous survey in 2007, and driver 
use of cannabis has spiked by 46% in that 
same period of time” (AAA Exchange, 2022).

After Canada legalized marijuana, trauma 
centers in British Columbia reported double 
the number of moderately injured drivers 
who tested with a THC level of at least 2 ng per 
milliliter (Brubacher et al., 2022). Research by 
the Highway Loss Data Institute found that 
the legalization of recreational marijuana 
in Colorado, Oregon, and Washington 
coincided with an increase in collision claims 
(Highway Loss Data Institute, 2018).

Compounding the risk of an increasingly 
impaired driving population is the difficulty 
posed to law enforcement officers who 
attempt to stop and detain marijuana-
impaired drivers. The smell of marijuana 
in a suspected driver’s car is no longer 
enough to make an arrest in many states, 
including those that have not legalized 
marijuana (Romo, 2019). Technology that 
can accurately determine THC levels is 
underdeveloped and lacks the certainty 
of traditional breathalyzers. The quick 
metabolization of THC renders it difficult to 
detect, requiring tests to be administered 
quickly in suspected cases.

Additionally, many states have struggled 
to create a standard level of impairment 
when THC is detected (Queally & Parvini, 
2018). Studies are mixed on what THC 
level constitutes impairment. Recently, 
scientists found that drivers may still be 
impaired from marijuana use well after 
intoxication, demonstrating an increased 
likelihood of poor driving performance, 
increased accidents, and decreased 
rule-following (Dahlgren et al., 2020).  
In response, 13 states including Michigan, 
Arizona, and Pennsylvania, implemented  
a zero-tolerance policy regarding driving 
under the influence of any detectable  
amount of THC (Governors Highway  
Safety Association, 2021).

Many of the “legal” states failed to establish 
laws and guidance before legalizing 
marijuana, leaving law enforcement 
officers in the dark as legislators played 
catch-up to dangerous trends. A 2024 study 
found, “drivers fatally injured in states 
with laws permitting recreational use of 
cannabis were significantly more likely to 
test positive for cannabis use than those 
in states without such laws,” providing 
evidence for the link between legalization 
and adverse harms to public health.  
As a result, legalization has compromised 
road safety (Leavitt et al., 2024).

1 in 4 Colorado
road deaths

involve marijuana
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TRENDS SINCE 
LEGALIZATION

	   CRIME
Marijuana legalization advocates have 
argued that legalization will reduce 
overall crime. However, in “legal” states, 
marijuana crime rates have risen faster 
than in other states across the country. 

While it is difficult to say whether crime 
can be causally associated with marijuana 
legalization, some studies shed light on 
a correlation. A 2019 study found that 
the prevalence of both recreational and 
medical marijuana dispensaries in Denver 
neighborhoods was significantly and 
positively associated with increased crime 
(Hughes et al., 2019).

A 2021 study found that:
On average, following legalization, 
Oregon experienced an increase of 
365.4 cases of property crime (per 
100,000 population) relative to the 
non-legalized states, and an increase 
of 103.6 cases of burglary, 56.2 cases of 
motor vehicle theft, 49.4 cases of violent 
crime, 39.4 cases of aggravated assault, 
and 205.3 cases of larceny per 100,000 
population relative to the non-legalized 
states. (Wu et al., 2021)

Researchers found that Denver 
neighborhoods adjacent to marijuana 
businesses saw 84.8 more property crimes 
each year than those without a marijuana 
shop nearby (Freisthler et al., 2017). Similarly, 
a 2023 study found that “the opening of 
a recreational marijuana dispensary in 
Chicago led to about a 30% increase in crime 
within a 500-meter radius of the dispensary” 
(Kong, 2023).

A 2022 study “found that counties in 
[Oregon] have experienced increases in 
simple assault rate following legalization, 
relative to rates in the 19 non-legalized 
states” (Wu & Willits, 2022). 

Colorado’s crime rate in 2016 increased 11 
times faster than the 30 largest cities in the 
nation since legalization (Mitchell, 2017). 
In 2018, data from the Colorado Bureau of 
Investigation demonstrated a 14.2% increase 
in property crime since 2013 (157,360 to 
179,650) and a 36.5% increase in violent crime 
since 2013 (18,475 to 25,212).

Though arrests for marijuana offenses had 
declined in the years prior to legalization  
in Colorado, they are increasing again.  
In 2013, arrests for marijuana sales offenses 
were at a low of 337, having decreased 52.1% 
since 2008. From 2013 to 2018, arrests for 
marijuana sales offenses increased 29.4%.

The aforementioned report from the  
Federal Reserve Bank of Kansas City noted, 
“Although overall crime rates did not 
significantly change, arrest rates for both 
violent and property crimes rose, suggesting 
a potential increase in law enforcement 
activity” (Brown et al., 2023).

Overall, while increased crime has not been 
definitively linked to marijuana legalization, 
these upward trends in property and violent 
crime—as well as crimes against society—
warrant further investigation.

Recreational marijuana legalization is 
associated with a 20% rise in intimate partner 
violence (Baggio et al., 2024).

Marijuana 
dispensary 
openings 
correlated 
with a 30% 
crime increase 
within 500 
meters in 
Chicago.
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Impact on individuals:

• An individual-level data point from
NIDA published found the rate of
violent behavior in daily marijuana
users aged 18–34 was nearly twice
the violent behavior rate of nonusers
(Volkow et al., 2024).

• Consistent marijuana use during
adolescence was the most predictive
indicator of intimate partner violence
(Moore & Stuart, 2005).

• Studies found that one-third of
incarcerated subjects who committed
homicide had used marijuana 24 hours
before the homicide (Berenson, 2019).

• In a case review of 14 cases of violence,
chronic marijuana users who suffered
from preexisting medical conditions
and used marijuana in an attempt
to alleviate their symptoms actually
worsened their conditions over time
(Miller et al., 2020).

• Drug use was linked to a fivefold
increase in violence in a study of 6,000
British and Chinese men. The drug
used was almost always marijuana
(Berenson, 2019).

On a population level:

• A 2021 study found that “On average,
following legalization, Oregon 
experienced an increase of 365.4
cases of property crime (per 100,000
population) relative to the non-legalized 
states, and an increase of 103.6 cases of
burglary, 56.2 cases of motor vehicle
theft, 49.4 cases of violent crime, 39.4
cases of aggravated assault, and 205.3
cases of larceny per 100,000 population
relative to the non-legalized states”
(Wu et al., 2021).

• Violent crime rates per 100,000
increased after recreational marijuana
was legalized in four states: Alaska,
Colorado, Oregon, and California. It’s
important to note that the FBI’s uniform
crime reporting platform changed in
2021, so it’s somewhat unfair to take
pre-2021 numbers and compare them
to recent data because of the change in

methodology. The numbers referenced 
were calculated with data before that 
change was implemented (SAM, 2023c). 

• The Federal Reserve Bank of Kansas
City’s research found legalization
increases violent and property crime- 
related arrests by 18% and 16%,
respectively (SAM, 2023b).

A THRIVING 
UNDERGROUND 
MARKET

Commercialization advocates have long 
argued that legalization will reduce black 
market marijuana activity in “legal” states. 
They claim legalization will prevent the 
exportation of marijuana to non-legal 
states, serve as a money-maker for state 
budgets, bolster consumer safety, drive out 
drug trafficking organizations (DTOs), and 
free up law enforcement time. However, 
the legalization and commercialization 
of marijuana have led to greater black-
market activity than ever before. States  
do not see a surplus in funds, consumer  
and environmental protections prove 
meaningless, DTOs are operating in 
“legal” states and not trying to hide it;  
however, because of legalization,  
law enforcement officers now have fewer 
tools to combat illegal activity.

Violent crime increased in 
legalized states such as Alaska, 

Colorado, Oregon, and California 
following marijuana legalization.
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The unchecked proliferation of the 
marijuana industry has abetted some of 
these significant problems. The market 
saturation and overproduction permitted 
and written into law by “legal” states have 
caused tremendous problems for regulators 
and law enforcement.

All “legal” states have failed to curtail the 
illicit market, but no state has fared as poorly 
as California. A bombshell Los Angeles 
Times series published in September 2022 
found the state’s illegal marijuana market is 
much worse than the government wants to 
acknowledge. The Times calculated that the 
illegal grows outnumber legal grows by as 
much as 10:1 (St. John, 2022a), with counties 
not equally equipped to deal with the  
illicit market. The 56% of counties that have 
opted out of marijuana sales are prohibited 
from using state government funds to 
combat illegal grows and instead rely on  
federal funds. This misguided policy, in 
combination with the lowering of criminal 
penalties for illegal grows, has driven down 
the cost of business for illicit operators and 
emboldened their actions.

Not only are these illegal grows relying 
on trafficked workers for labor, they are 
also completely ignoring environmental 
regulations, including pesticide limits and 
water restrictions during one of California’s 
most severe water shortages in recent 
memory (St. John, 2022b). These illegal grows 
set up shop on federal land or commandeer 
private property and engage in coercion 
and acts of violence; many landowners have 
given up (LaMalfa, 2022).

An NBC report found that 70–80% of 
marijuana sold in state-legal dispensaries 
in California was produced and grown 
illegally (NBC News, 2022). The illegal supply 
is naturally being diverted to other states. 
Even California Governor Gavin Newsom 
in 2016 admitted that 85–90% of the  
California-produced marijuana was exported 
(Fuller, 2019). Instead of solving that issue, the 
governor has conceded and, in September 
2022, signed legislation permitting the 

export of California marijuana to 
other “legal” states, a clear violation of  
constitutional interstate commerce powers 
(Office of Governor Gavin Newsom, 2022). 
In 2024, the DEA’s National Drug Threat 
Assessment noted:

Despite these measures, the black 
market for marijuana continues,  
with substantial trafficking by  
Mexican cartels, and Chinese and 
other Asian organized crime groups 
profiting from illegal cultivation and 
sales, as well as exploitation of the  
“legal” market. The price of marijuana in 
illegal U.S. markets has remained largely 
stable for years, even as the potency of 
marijuana has increased exponentially.  
(Potter, 2024) 

“Legal” states also have a proliferation of 
illegally produced marijuana, even in their 
state-licensed dispensaries. In “legal” states, 
illegal grow operations have easily blended 
production facilities with “legal” ones and 
taken advantage of rural cover to hide from 
law enforcement. In Washington, Okanogan 
County Chief Criminal Deputy Steve Brown 
told NPR that prior to legalization, operations 
of the kind he continues to uncover were 
“hidden up in the hills.” Now he finds some 
just off roads and within sight of neighbors. 
Other investigations have uncovered illegal 
operations run by people licensed in other 
“legal” states (Kaste, 2018).

In California, according to recent reports, 
the black market outsells the “legal” 
marijuana market at a rate of three to one.  
These illicit sellers have brazenly opened 
shops in cities across the state, hiding in plain 
sight and giving way to a perpetual game of 
“whack-a-mole,” as one law enforcement 
officer described it. These companies also 
advertise on the popular marijuana website, 
Weedmaps, blending in with “legal” sellers. 
When the state warned Weedmaps to stop 
permitting illegal operators to advertise,  
CEO Chris Beals complained that the 
problem was not his company’s fault but 
rather a result of the state prohibiting more 
retail marijuana licenses (Romero, 2019).
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and for failing state-owned enterprises 
(SOEs) on the verge of bankruptcy. 
Furthermore, the expansion of 
marijuana cultivation sites combined 
with China’s rising unemployment rate, 
continue to lure thousands of Chinese 
migrants into the United States to work 
in these sites generating massive profits 
that help create liquid capital for China-
based entities. (Select Committee on 
the CCP, 2024)	

In Maine, China’s role in the illicit market is 
especially notable and concerning. A July 
2023 memo from the U.S. Department of 
Homeland Security noted that there were 
270 properties in the state—producing more 
than $4 billion in revenue—used by Chinese 
organizations (Taer, 2023). A February 2024 
investigation by The Maine Wire “identified 
more than 200 properties in rural Maine that 
were purchased by Chinese out-of-staters 
since 2020 and now appear to be operating 
as illegal marijuana grows” (Tomic, 2024).

Cartel presence in California has only 
expanded since legalization. Authorities 
there suspect—based on phone records and 
wire transfer activity, as well as figurines 
commonly associated with cartels, such 
as those depicting Jesus Malverde— 
that illegal marijuana activity is tied to 
the Sinaloa and La Familia Michoacana 
cartels (Magdaleno, 2018). In 2021, the  
Oregon-Idaho High Intensity Drug  
Trafficking task force identified 136 DTOs  
with foreign and domestic connections 
(Oregon-Idaho High Intensity Drug 
Trafficking Area, 2018).

A 2022 report found the Sinaloa Cartel, 
previously led by the Mexican drug trafficker 
Joaquín “El Chapo” Guzmán (now serving 
a life sentence in U.S. federal prison) was 
lobbying in favor of marijuana legalization 
in Mexico, presumably because cartels 
could find a “legal” way to get into the drug 
business and launder money from other 
drugs as well (Chaparro, 2022).

The corruption permeates the state-legal  
market. The DEA reports that financial 

Local illicit actors are not the only  
beneficiaries of “legal” marijuana. The 
proliferation of black-market marijuana 
bolsters the businesses of well-financed 
international cartels, which extend as far 
north as Alaska (Alaska State Troopers, 
2016). The DEA found that Asian DTOs 
were operating grow facilities across the 
state of Washington (Drug Enforcement 
Administration [DEA], 2020). In 2024, 
ProPublica reported, “Oklahoma has quickly 
become a top supplier of illicit weed” and 
continued that “state investigators have 
found links between foreign mafias and 
over 3,000 illegal grows—and they say that 
more than 80% of the criminal groups are of 
Chinese origin” (Rotella et al., 2024).

In 2024, Donald Im, a retired Assistant 
Special Agent in Charge at the DEA, 
testified to Congress:

While Chinese criminal organizations 
launder Mexican and Colombian Cartel 
drug proceeds, the same Chinese 
criminal organizations and networks 
have been cultivating tens of thousands 
of marijuana farms and grows houses 
throughout the United States and 
Europe, namely, in states that legalized 
marijuana. With billions of dollars and 
Euros in profit generated, and with 
limited chances of being prosecuted 
and imprisoned, this lucrative cash cow 
has become a source of cheap capital, 
directly, or indirectly, for China’s wealthy, 
provincial BRI projects, various debt, 

Over 3,000 illegal marijuana 
grows in Oklahoma tied to 
foreign mafias; 80% linked 
to Chinese criminal groups.

3,000+
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backing for some state-legal marijuana 
businesses flows from illicit revenue and 
DTOs that illegally shelter profits from 
marijuana businesses and undercut tax 
revenues anticipated by state governments 
(DEA, 2020).

The DEA concluded in their 2020 National 
Drug Threat Assessment: “Domestic 
production and trafficking of marijuana 
will likely increase as more states adopt or 
change current marijuana laws to establish 
medical or recreational marijuana markets, 
allowing criminals to exploit state legality” 
(DEA, 2020). Sadly, we have continued to see 
this prediction play out to the detriment of 
public health and safety.

AN UNFULFILLED 
PROMISE:  
TAX REVENUE

Regulated marijuana has not been the 
revenue cash cow that industry advocates 
promised. Despite having some of the 
highest marijuana taxes in the country, 
California has still not seen a boom in tax 
revenue. The FY21–22 marijuana tax revenue 
was only 0.49% of the state’s entire budget 
(California Department of Tax and Fee 
Administration, 2022).

The U.S. Census Bureau measured the share 
of states’ budgets that are attributable 
to marijuana excise taxes, finding that 
marijuana did not account for more than 
1.5% of a state’s tax revenue in any state 
listed (U.S. Census Bureau, 2024). In the first 
quarter of 2024, as a share of the state’s 
total tax revenue, marijuana excise taxes 
accounted for:

•	 1.43% in Montana
•	 1.24% in Alaska
•	 1.18% in Colorado
•	 1.13% in Washington
•	 0.77% in Oregon
•	 0.75% in Michigan
•	 0.74% in Arizona
•	 0.62% in Vermont

•	 0.54% in Maine
•	 0.49% in Missouri
•	 0.47% in Illinois
•	 0.42% in Massachusetts
•	 0.42% in Rhode Island
•	 0.39% in Connecticut
•	 0.32% in California
•	 0.13% in New Jersey
•	 0.08% in New York

Against these estimates, states also 
need to weigh the associated costs. Most 
notably, a study in Colorado found that 
every $1 in tax revenue from marijuana 
was associated with $4.50 in costs, ranging 
from additional health care expenditures 
to more students dropping out of school 
(Centennial Institute, 2018).

In 2022, California cut several marijuana- 
related taxes in hopes of saving “failing” 
marijuana businesses (Yee, 2022). In reality, 
many state-legal growers had already 
given up on the bureaucracy and had gone 
illegal (Elmahrek et al., 2022). Marijuana 
license holders complain that “legal” states 
are excessively regulated and that taxes 
on the drug are too high (Alfosni, 2019). 
They go as far as to say that regulation 
and taxes are the reason the black market 
continues to dominate. As seen in California, 
that contention is ill-founded for several 
reasons. The regulatory and compliance 
systems instituted in the “legal” states 
were instituted with little foresight.  
State compliance officials are left on 
their heels while various regulatory and 
compliance issues become exposed.  
The Oregon Liquor Control Commission 
wrote in a 2018 report that: “due to the 
legally required rapid implementation of the 
recreational program, OLCC has not been able 
to implement robust compliance monitoring 
and enforcement controls and processes 
for the recreational marijuana program”  
(OLCC, 2018).
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LOCALITIES OPTING 
OUT OF RETAIL 
MARIJUANA SHOPS

Although marijuana legalization has been 
passed by ballot measures in several states, 
the picture at the local level is very different. 
The perception that legalization is welcomed 
by the citizens of marijuana-friendly states is 
not accurate.

Proposition 64, the marijuana ballot measure 
in California, received just over 57% of the 
vote when it appeared on the 2016 ballot. 
Yet 68% of California localities have opted 
out of allowing marijuana shops to open.  
This means the “legal” shops are concentrated 
in a handful of towns and communities. As of 
October 2021, California has 2.1 dispensaries 
for every 100,000 residents, Alaska 20.3 per 
100,000, Oregon 17.9, and Colorado 14.2, 
(Nieves, 2021).

What’s more, licensed operators have 
expressed frustration with the restrictive 
policies of localities, prompting one 
California legislator to craft a law that would 
require towns that opted out to permit 
at least one marijuana business for every 
four bars or restaurants. According to a  
Los Angeles Times report, that would 
result in nearly 2,200 new marijuana 
shops across the state (McGreevy, 2019a).  
The legislation runs counter to what the 
citizenry was promised in the ballot initiative.

Such shocking discrepancies have been 
replicated across the country. When it 
comes to marijuana-related ballot measures, 
voters may think the issue is very important. 
The picture changes when legalization hits 
home. Voters choose to opt out of marijuana 
in their communities in large numbers. This 
raises questions about the political process 
of legalization.

In Michigan, where recreational marijuana 
sales began in December 2019, more than 
1,400 of the state’s 1,773 municipalities 
opted out of recreational marijuana— 

with 40 of 83 counties reporting none of 
their municipalities allowing the sale of 
medical marijuana (WXYZ Detroit, 2019).  
That amounts to approximately 79% of 
the state’s municipalities opting out of 
marijuana.

In Colorado, another state thought to be 
marijuana-friendly, 64% of jurisdictions 
banned both recreational and medical 
marijuana sales (Rocky Mountain HIDTA 
Strategic Intelligence Unit, 2019).

In New York, 58% of municipalities have 
opted out of consumption sites (Rockefeller 
Institute of Government, n.d.). Over 60% of 
municipalities and counties in Oregon have 
opted out of marijuana sales.

In Illinois, similar debates raged, with 
more community mobilization than many 
legislators and community organizers had 
ever seen, according to a report by the 
Chicago Tribune (McCoppin et al., 2019). 
The wave of anti-marijuana sentiment 
surprised some since the measure 
passed fairly easily in the state legislature.  
That being said, an investigative report by 
Illinois-based newspapers found that— 
from January 2017 to spring 2019— 
marijuana companies, executives, and 
lobbyists donated over $630,000 to various 
politicians in the state (Grace, 2019). 
According to the Chicago HIDTA, which 
conducted a survey of law enforcement 
agencies within their jurisdiction,  
“forty percent of survey respondents 
reported that their communities opted 
out of allowing marijuana sales in their 
jurisdictions” (Chicago HIDTA, 2021).

While it may pay to gain the favor of 
legislators, localities are far less certain 
about “legal” marijuana taking over  
their hometowns.
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“LEGAL” PRODUCTS 
ARE UNSAFE

The lack of oversight also bears  
consequences for consumer safety.

An investigation by the Los Angeles Times 
found that products sold in California 
dispensaries contained banned pesticides, 
including at levels above the limit the state 
allows—and even above the federal limit for 
tobacco (St. John & Halperin, 2024). The Times 
noted: “Most of the pesticides found were in 
low concentrations that risk long-term harm 
by repeated use, though the extent of the 
health threat may not be known for years.” 
The independent tests found chemicals tied 
to cancer, liver failure, thyroid disease, and 
genetic and neurological harm to users and 
their unborn children. Some vapes tested 
had pesticide levels high enough that users 
could be harmed from a single exposure, 
potentially causing lung, eye, and throat 
irritation and rash, headache, diarrhea, and 
abdominal pain (Los Angeles Times Editorial 
Board, 2024).

Banned pesticides have shown up in virtually 
every corner of the legal market, not just in 
California. States with recreational marijuana 
with products that have tested for levels of 
pesticides exceeding the state’s limit include: 
Massachusetts (Kohli, 2024), New Mexico 
(Lohmann, 2024), Arizona (Corrado, 2024), 
Vermont (Cutler, 2024), Oregon (Zarkhin, 
2023), Colorado (Andrews, 2024), and New 
York (Racino, 2023).

An independent investigation in San 
Diego found that nearly 30% of marijuana 
samples purchased from licensed retailers 
in Southern California tested positive for 
pesticides (Grover & Corral, 2019). A 2021 
study also found that medical marijuana 
is “prone to contamination of metals, 
fungii, and pesticides during manufacturing 
and storage processes” (Dryburgh et al., 2018). 
States are ill-equipped to handle marijuana 
testing, and even those with the most 
stringent regulatory requirements have 

demonstrated significant lapses, which 
have allowed contaminated products to 
reach the market (Crombie, 2017). Licensed 
marijuana retailers are not incentivized to 
comply with the law and benefit from that 
leeway while continuing to point fingers at 
the black market when problems arise. As a 
result, states are blurring the lines between 
“legal” and illegal marijuana by allowing 
“legal” operators to skirt regulations.

In a 60 Minutes story on marijuana in 
California, Sheriff Tom Allman took reporter 
Sharyn Alfonsi on a helicopter to survey 
a very obvious illegal grow site in the  
“Emerald Triangle”—an area of California 
known for the illicit production of marijuana. 
He was not surprised that the operation 
wasn’t hidden. “Allman explained since 
Prop 64 and the legalization of marijuana,  
the black-market suppliers try to blend in  
with legal pot farmers sometimes on the 
same property” (Alfosni, 2019). In response,  
the three counties within the  
“Emerald Triangle” were given $1.5 
million to address the increasing rates 
of illegal marijuana growth and crime  
(Barringer, 2022).

Another major promise of marijuana 
proponents was that a “legal” market 
would eliminate black market weed and 
allow law enforcement officials to focus on  
other things. Allman laughed at the idea and 
told Alfonsi that he was “looking forward  
to that day” (Alfosni, 2019). The very 
creation of the “legal” marijuana market in  
California has ushered in a more powerful 
illicit market that had never existed before. 
What’s more, Allman believes that his 
department lacks resources to combat 
illegal operations. He estimates that it only 
has the capacity to handle 10% of the illegal 
grows. According to a 2019 industry report,  
$8.7 billion of the revenues made from 
marijuana sales in California’s massive 
cannabis market are illegal, compared to $3.1 
billion in legal revenues (McGreevy, 2019b).

In Colorado, there has been a rise in product 
recalls, stemming from the contamination 
of goods produced and sold by the  
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“legal” industry. CPR reported in 2024:

Recalls were rising before last year, 
but expanded when the state began 
testing for a fungus called Aspergillus, 
which in rare cases can lead to death 
in immunocompromised marijuana 
users […] Recalls were already rising 
before the state began catching 
Aspergillus in testing, but last year was  
especially busy. The MED issued 17 
health and safety advisories, the most 
in seven years—up from just three in 
2019. The advisories affect products 
sold at dozens of dispensaries across 
Colorado, and stretch back in some 
cases to marijuana that was sold in 
2020. (Markus, 2004)

In addition to the risks posed by a “bad 
batch,” an emerging concern is the 
purposeful use of harmful chemicals in 
controlled products. For example, regulators 
in Michigan will begin testing for MCT oil, 
which is linked to respiratory problems and 
used by the industry on THC distillate oils. 
MLive reported, “MCT oil is not allowed for 
use in Michigan vaping products, but it’s 
also not tested for, meaning unscrupulous 
producers are able to slip it in without being 
detected” (Burns, 2024).

Moreover, after the presence of harmful 
chemicals is known by regulators, officials 
trusted to safeguard public health may be 
unresponsive and instead work to protect 
the interests of the industry. In California, 
the Los Angeles Times reported how 
marijuana regulators waited months to recall  
pesticide-tainted vapes, despite knowing 
about their contamination (St. John, 2024).

A map of recalls from Newsweek 
further demonstrates that the issue of 
contaminated products is not isolated 
to one state or region (Impelli, 2024).  
While it is better that these harmful products 
are being recalled, other things equal,  
it shows that the industry cannot be 
trusted to produce and sell products that are 
free of unhealthy chemicals and additives, 
as was promised to voters.

ENVIRONMENTAL 
CONTAMINATION

Conversations regarding the legalization of 
marijuana have largely ignored the threat 
that the industry poses to the environment. 
Given the lack of data, it is difficult to 
predict the full extent of marijuana’s 
impact. However, early indications point 
to damaging consequences. Research 
suggests that marijuana indoor grows emit 
as much CO2 as 3.3 million cars on the road 
(Larkin & Sweeney, 2022). A 2021 report from 
the American Chemical Society identified six 
impact pathways from cannabis cultivation: 
land-cover change, water use, pesticide use, 
energy use, air pollution, and water pollution 
(Wartenberg et al., 2021).

The environment is at risk of pollution from 
both “legal” and illegal marijuana operations. 
Regulatory standards are lacking and 
enforcement is low. 

Surrounding communities and ecosystems 
are at stake. Marijuana facilities on federal 
land in California are estimated to contain 
up to 731,000 pounds of solid fertilizer,  
491,000 ounces of liquid fertilizer,  
and 200,000 pounds of toxic pesticides 
(Bernstein, 2017). These chemicals threaten 
the surrounding environment and have 
devastated local animal species. An illegal 
rodent poison has been associated with a 
rise in instances of death of the northern 
spotted owl, a threatened species native to 
the northwest (Franklin et al., 2018). 

In California, officials estimate that 70% 
of the illegal market is cultivated on  
public lands. According to one  
investigative report, nine out of every 10 illegal 
marijuana farms raided in 2018 contained 
traces of carbofuran, an extremely toxic and 
banned chemical. From 2012 to 2017, six times 
as many chemicals have been found at these 
operations. “These places are toxic garbage 
dumps. Food containers attract wildlife, and 
the chemicals kill the animals long after the 
sites are abandoned,” said Rich McIntyre, 
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director of the Cannabis Removal on Public 
Lands (CROP) Project, which is dedicated 
to restoring lands devastated by criminal 
grow sites on state and federal property in 
California. “We think there’s a public health 
time bomb ticking,” he said due to 60% of 
California’s water coming from national 
forest land.

As marijuana legalization expands, so too 
does the illicit market and the threat it poses 
to the environment. But illegal marijuana is 
not the only culprit. Marijuana cultivation uses 
and requires a significant amount of power. 
Indoor marijuana cultivation (which makes 
up 80% of all growing) is highly inefficient. 
In fact, indoor marijuana cultivation 
consumes 709 kBtu/sq ft. A normal home or 
office building consumes just 40–50 kBtu/
sq ft (Smith, 2020). The indoor cultivation 
of one kilogram of marijuana requires 5.2 
megawatt hours of electricity and releases 
4.5 metric tons of carbon dioxide emissions, 
comparable to that of a passenger car in 
one year (Reitz, 2015; U.S. Environmental 
Protection Agency, 2023). Indoor cultivation 
in Massachusetts makes up 10% of the 
state’s industrial electricity consumption  
(Young, 2021). Marijuana cultivation is so 
energy-intensive that its emissions are 
similar to levels caused by coal mining in 
Colorado (Quinn & Summers, 2021).

Marijuana production is nearly four times 
more energy-intensive than coal or oil 
production (Mills, 2012). The Alliance to 
Save Energy found that “Indoor cannabis 
cultivation is one of the most energy-
intensive industries, spending an estimated 
$6 billion on energy annually. That’s a hefty  
electricity bill, matching that of the 
federal government powering its facilities”  
(Reott, 2020).

Energy consumption issues will only 
worsen. Research estimates that annual 
marijuana cultivation electricity demand 
will increase by 65% over the next 10 years  
(Miller & Bischof, 2020).

A 2015 study on the impact of marijuana 
cultivation on watersheds in California found 
that individual marijuana plants require  
22.7 liters of water daily. Production facilities  
range in daily water demand from 523,144  
liters to 724,016 liters (Bauer et al., 2015).  
A 2021 article from the Brookings Institution 
also found that:

The scale of the problem is staggering: 
Even at the end of 2020, illegal cannabis 
grows sucked up between 11.4 million 
and 36.3 million liters of water daily! 
The widespread illegal cultivation 
contributes to water depletion and 
conflict over water and has other 
bad environmental consequences.  
(Felbab-Brown, 2021)

 
Additionally, researchers expect the 
total amount of water used in the legal 
cannabis market to increase by 86% by 2025  
(Felbab-Brown, 2021).

Additional studies have highlighted the 
need for a better understanding of the 
consequences of marijuana cultivation.  
A 2016 study focused on marijuana  
production in Humboldt County, California, 
found that 68% of the grow sites were less 
than 500 meters from developed roads, 
introducing a risk of landscape fragmentation; 
that 22% of grows were on steep slopes, 
posing a risk for erosion, sedimentation, 
and landslide; and that 5% were less than 
100 meters from threatened fish habitats 
(Butsic & Brenner, 2016). A subsequent study 
found that marijuana farming has drastic 
impacts on the surrounding environment, 
an important observation as the industry 
seeks to expand (I. J. Wang et al., 2017).

From 2012–2016, the number of marijuana 
farms in Northern California increased by 
58% and the total area under cultivation 
expanded by 91%. The rapid growth of  
these farms occurred in locations of 
extreme environmental sensitivity. However,  
budgetary accommodations for regulating  
marijuana farm expansion were relatively low  
compared with other regulatory programs  
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(Butsic et al., 2018). Additionally, a study  
from the University of California, Berkeley,  
found that “While California only has 8,000  
permitted cannabis farms, scientists mapped  
15,000 in Humboldt County alone” (Dillis et 
al., 2021).

In written testimony, the then-Assistant 
Director of Law Enforcement and 
Investigations for the Forest Service 
explained, “The attributes that make the 
lands of the National Forest System excellent 
producers of wildlife habitat and clean water 
are also prized by illegal marijuana growers” 
(U.S. Sentencing Commission, 2014). Forests 
have everything illicit growers would need—
fertile soil, ample water, a degree of privacy, 
and trails for transporting materials.

In May 2023, the National Park Service 
announced that they had found more than 
10,000 marijuana plants, worth an estimated 
$7 million, at a grow in Death Valley  
National Park. “Upon learning that they were 
discovered,” the National Park Service sai d, 
“the growers abandoned the site [leaving] 
behind a damaged landscape, trash and 
hazardous chemicals” (Death Valley National 
Park, 2023). It costs up to $100,000 to restore 
an individual grow site, highlighting another 
cost of legalization.

Events like this have become all too 
common. According to the U.S. Department 
of Agriculture, which oversees the Forest 
Service, “Drug Trafficking Organizations 
(DTO) have been identified as the key 
producers of marijuana on NFS lands. DTO 
activities are confirmed in 72 national 
forests and in all regions, except for Region 
10 [Alaska]” (U.S. Department of Agriculture, 
2018). They estimate that approximately 80% 
of the marijuana grown on federal land is 
grown in the Forest Service’s jurisdiction.

Illicit grows and extraction labs have also 
caused wildfires, such as the 125,000-acre 
Dolan Fire in Los Padres National Park 
in California in 2020 (Kaplan et al., 2021),  
which killed endangered condors, destroyed 
homes and a fire station, seriously  

injured firefighters, and cost nearly $63 
million to contain (Ives, 2022).

Adding to the problem is the fact that illicit 
grows often use toxic chemicals, such as 
carbofuran and methamidophos. President 
Biden’s 2022 National Drug Control 
Strategy stated cartels “transport highly 
toxic insecticides, chemical repellants, and 
poisons, some of which are banned in the 
United States, for use at domestic marijuana 
grow sites” (U.S. Office of National Drug 
Control Policy, 2020). Cartels blatantly 
disregard our drug laws; they could not 
care less about our environmental and 
chemical laws.

The U.S. Department of Justice confirmed 
law enforcement officers have been  
“injured during the eradication of illegal 
marijuana cultivation sites on public 
lands by exposure to powerful Mexican 
pesticides ” (U.S. Attorney’s Office, 2021).  
These chemicals also kill foraging animals, 
in addition to the animals and insects that 
eat their carcasses, causing downstream 
effects throughout the ecosystem.

Legalization has thus far resulted in 
extreme environmental damage, and 
outcomes, as the industry further expands,  
the consequences may not be fully 
understood in time to prevent worse. 

THREATS TO PETS

More pets are inadvertently eating marijuana 
and marijuana-infused products, stemming 
from the products being improperly stored 
in households. Dogs have more cannabinoid 
receptors in their brains than humans,  
which means marijuana side effects 
are much more pronounced in canines 
(Gollakner & Buzhardt, 2022).

Pets are likely unable to differentiate edibles 
from regular food or treats so accidental 
ingestion is a huge risk. The ASPCA’s Animal 
Poison Control Center reported the number 
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of these cases increased from 330 in 2012 to 
5,811 in 2021, representing a 1,660% increase 
(personal communication from ASPCA  
via email, October 18, 2022). In 2021,  
the Pet Poison Hotline reported a 450% 
increase in accidental marijuana ingestion 
(Nationwide, 2023). According to the ASPCA 
(2018): “Signs pets commonly show after 
ingesting marijuana or marijuana products 
include unsteadiness on the feet, depression, 
dilated eyes, dribbling urine, sensitivity to 
sound and touch, slow heart rate and even 
low body temperature.”

A Colorado study found that the 
consumption of “medical grade 
tetrahydrocannabinol butter” resulted in 
the death of two dogs (Meola et al., 2012). 
This trend is likely to worsen as more states 
legalize marijuana and more individuals 
begin using it more frequently.

The Colorado-based Morris Animal 
Foundation explained:

The proliferation of marijuana and 
similar products in the last decade has 
led to a dramatic increase in reports of 
accidental exposure in pets. According 
to a 2019 report from the Animal 
Poison Control Center, calls regarding 
cannabis ingestion increased by 765%, 
and they now list marijuana among 
their top 10 reported toxin emergencies. 
The Pet Poison Helpline reported a 
similar increase, up more than 400% 
in cannabis-related phone calls over 
six years. Ask any veterinarian in 
emergency practice, and they’ll concur 
that ingesting products containing 
cannabinoids are becoming more 
common as their accessibility increases. 
(Morris Animal Foundation, 2024)

The industry has also heavily marketed 
unproven, unregulated marijuana products 
to pet owners, claiming it can help calm 
anxious pets and relieve pain. Some 
claim CBD can even cure dog cancer.  
Studies on THC or CBD use in pets are 
limited; even if THC is legal in a state,  
it is only legal for adult human consumption, 
not pet consumption. One of the few things 

that is known about CBD consumption in 
dogs is that can inhibit the effectiveness  
of medication (Coile, 2021). 

HEMP-DERIVED 
INTOXICANTS

The 2018 Farm Bill descheduled hemp 
and legalized its use for commercial 
purposes. Hemp is a non-intoxicating 
form of the cannabis plant defined as 
having a concentration of less than 0.3% 
Delta-9 THC. Hemp has commercial uses, 
including for paper and clothing. However, 
policymakers failed to account for the fact 
that nonintoxicating hemp derivatives,  
primarily CBD, can be converted into 
intoxicating Delta-8 THC, mimicking the 
traditional forms of Delta-9 THC marijuana 
products. In effect, this policy provided 
the marijuana industry with a loophole 
that allows operators to sell hemp-derived 
marijuana products.

Hemp-derived intoxicants like Delta-8 
THC fall into a legal gray area. Congress 
did not explicitly legalize them, but they 
also did not explicitly criminalize them.  
However, it is clear from the language 
surrounding Delta-9 THC that Congress’ 
intent was not to legalize the psychoactive 
components of hemp. In turn, many states 
have taken varying approaches to how they 
handle these products. According to a map 
from USA Today, last updated in June 2024, 
13 states—including pro-marijuana states 
like Colorado, Oregon, and Washington— 
have prohibited Delta 8 entirely, while 15 
states have begun to regulate (i.e., legalize) 
Delta-8, including Tennessee, Virginia, South 
Dakota, and Vermont. Delta 8 is unregulated 
in the remaining 22 states, as well as 
Washington, DC (Kaufman, 2024).

In addition to traditional Delta-9 THC, 
these hemp-derived variants are harming 
thousands of Americans each year. Between 
2021 and 2022, the number of poison control 
calls related to Delta-8 THC, Delta-10 THC, 
or THC-O increased from 1,746 in 2021 to 
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3,276 in 2022, representing an 86% increase 
(Nationwide Children’s Hospital, 2024). 
Similar trends are being observed at the 
state level. The Blue Ridge Poison Center 
at UVA Health, one of three poison control 
centers in Virginia, saw calls rise from 20 in 
2020 to 112 in 2022, marking a 460% increase 
(UVA Health, 2022). In Florida , poison centers 
experienced a 49% increase in calls, from 168 
in 2021 to 250 in 2022 (Drug Free American 
Foundation, n.d.). Tennessee reported 
approximately 115 calls from 2021 to 2022, 
with 32 affecting children under six, and in 
the following year, calls doubled to 248, with 
110 involving young children (King, 2023).

Additionally, illicit actors have taken 
advantage of federal hemp legalization. 
Because hemp and marijuana are only 
distinguishable through laboratory testing, 
these illicit actors shield their illegal 
marijuana grows in legal hemp fields 
(DEA, 2020). Even legal hemp fields are not 
exempt from issues. The New York Times 
reported that sellers are now offering Delta 8 
THC to circumvent a law that prohibits Delta 
9 from being sold (Richtel, 2021).

The FDA issued a warning that companies 
selling Delta-8 THC rely on “marketing, 
including online marketing of products, 
that is appealing to children” that are sold 
as “gummies, chocolates, cookies, candies 
[and added] these products have not 
been evaluated or approved by the FDA 
for safe use in any context” (U.S. Food and 
Drug Administration, 2022).

Not surprisingly, the Monitoring the Future 
survey found that 11.4% of 12th graders used 
Delta 8 THC products in 2023 and 12.3% used 
them in 2024 (National Institute of Health, 
2024). In 2024, Delta-8 THC was used by 
2.9% of 8th graders and 7.9% of 10th graders. 
The Monitoring the Future study’s panel 
survey found that Delta 8 was used by 11.4% 
of 18-year-olds, 11.2% of 19–20-year-olds, 15.1% 
of 21–22-year-olds, 13.8% of 23–24-year-olds, 
13.2% of 25–26-year-olds, 11.7% of 27–28- 
year-olds, and 10.2% of 29–30-year-olds in 
2023 (Monitoring the Future, n.d.-b).

Urgent action is needed to close this 
loophole and address the emerging issue of 
hemp-derived products.

CANADA

In 2018, Canada became one of the first 
countries to legalize the possession and 
use of recreational marijuana. Early data are 
indicative of problematic trends.

Canadian use rates have increased. Among 
those 16 or older, past-year use increased 
from 22% in 2018, the year Canada legalized 
marijuana, to 27% in 2022 (Government of 
Canada, 2024). Furthermore, past-month 
use increased from 15% in 2018 to 19% in 
2022, indicating that these same users are 
using the drug more frequently. Among 
16–19-year-olds, past-month use increased 
from 23% in 2018 to 25%. Among 20–24- 
year-olds, it increased from 30% to 36%. 
Daily use among those 16 or older has 
remained largely unchanged, going 
from 25% of past-year users in 2018 to 
26% in 2021 and back to 25% in 2022 
(Government of Canada, 2024).  
Similarly, a 2023 study in Canada found 
that “cannabis legalisation was not 
associated with cannabis initiation, but 
it was associated with an increased 
likelihood of any cannabis use, daily 
cannabis use and cannabis dependence”  
(Imtiaz et al., 2024).

Marijuana use among youth in Canada is 
high. Past-year use among people aged 
16 to 19 increased by more than 22% from 
2018, when marijuana was legalized, to 2019. 
In 2019, 16% of Canadians aged 16 to 19 
reported using marijuana almost every 
day, or every day (Canadian Cannabis 
Survey, 2019). According to Canada’s youth 
drug survey, 18% of young people in middle 
school and high school reported past 
year marijuana use. Over 19% of young 
people in grades 7–9 and nearly 30% of 
young people in grades 10–12 reported 
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dabbing marijuana when they used it, 
while 17% of young people in grades 7–12 
reported using both alcohol and marijuana 
(Canadian Student Tobacco, Alcohol, and 
Drugs Survey, 2019). A 2024 scoping review 
of studies in Canada found “an increase 
in cannabis use among 18–24-year-olds  
post-legalization, with mixed results for 
youth under 18” (Kourgiantakis et al., 2024).

Marijuana-impaired driving is on the rise.  
A 2022 study found that after legalization, 
the rate of drivers who tested positive 
for THC in British Columbia doubled  
(Brubacher et al., 2022 ). And 20% of 
those who reported driving while high 
reported co-using marijuana with alcohol  
(Health Canada, 2019). A 2024 study of 
injured drivers in traffic incidents found 
that: 

… the most common single substance 
detected was cannabis, with about one 
in six drivers (16.6%) testing positive for 
THC, the main psychotropic ingredient 
in cann abis, followed by alcohol (16.0%) 
[and noted that ] driving after cannabis 
use appears to be an emerging problem 
in Canada and may now be more 
common than driving after drinking 
alcohol. (Road Safety & Public Health 
Research Team, 2024)

The black market continues to dominate 
in Canada. Reports suggest that the legal 
market comprises just a third of the total 
market for marijuana in Canada (Miller, 2018), 
and 40% of users in Canada reported that 
they had obtained marijuana illegally since it 
was legalized (Turvill, 2020). An investigation 
by Radio-Canada found connections to 
organized crime in the Canadian legal 
marijuana market (Denis, 2018).

After Canada expanded the sales of THC 
products, emergency department visits 
and hospitalizations of children exposed to 
marijuana increased nine-fold (Neustaeter & 
Favare, 2022). Similarly, a 2024 study in JAMA 
Internal Medicine found that:

Cannabis legalization in Canada was 
associated with increased rates of 
ED visits for cannabis poisoning in 
older adults [and further added that]  
the largest increases occurred after 
edible cannabis became legally 
available for retail sale, a phenomenon 
similarly observed in Canadian children. 
(Stall et al., 2024)

RECOMMENDATIONS

Policymakers and the public need  
real-time data on both the consequences of  
legalization and related monetary costs. 
Meanwhile, we should pause future 
legalization efforts and implement public 
health measures such as potency caps 
in places that have legalized. In addition,  
the industry’s influence on policy should be 
significantly curtailed.

SAM recommends research efforts and data 
collection focus on the following categories:

•	 Emergency room and hospital 
admissions related to marijuana. 

•	 Marijuana potency and price trends in 
the “legal” and illegal markets. 

•	 School incidents related to marijuana, 
including studies involving 
representative datasets. 

•	 The extent of marijuana advertising 
toward youth and its impact. 

•	 Marijuana-related car crashes, 
including THC levels even when testing 
positive for alcohol. 

•	 Mental health effects of marijuana. 
•	 Admissions to treatment and 

counseling intervention programs. 
•	 Cost of implementing legalization 

from law enforcement to regulators. 
•	 Cost of mental health and addiction 

treatment related to increased 
marijuana use. 

•	 Cost of needing, but not
receiving, treatment.

•	 Effect on the market for alcohol and 
other drugs. 

•	 Cost to workplaces and employers, 
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including impact on
employee productivity. 

•	 Effect on minority communities, 
including arrests, placement of 
marijuana establishments, and quality 
of life indicators.

•	 Effect on the environment, including 
water and power usage. 

REFERENCE LIST

AAA. (n.d.). AAA research: Share of drivers  
in fatal crashes who used marijuana 
doubles in Washington State.  
Retrieved February 8, 2025,  
from https://info.oregon.aaa.com/share-
of-drivers-in-fatal-crashes-who-used-
marijuana-doubles-in-washington-state/

AAA Exchange. (2022). Cannabis & driving. 
https://exchange.aaa.com/safety/substance- 
impaired-driving/cannabis-driving/

AAA Foundation for Traffic Safety. 
(2022). 2021 traffic safety culture index. 
https://aaafoundation.org/wp-content/
uploads/2022/11/2021-TSCI-Full-Report.pdf

Addictions, Drug & Alcohol Institute  
& Washington State Health  
Care Authority. (2022). High THC policy: 
Final report.https://adai.uw.edu/wordpress/
wp-content/uploads/High-THC-Policy- 
Final-Report-2022.pdf

Agrawal, A., Nelson, E. C., Bucholz,  
K. K., Tillman, R., Grucza, R. A., Statham,  
D. J., Madden, P. A., Martin, N. G., Heath,  
C., & Lynskey, M. T. (2017). Major depressive 
disorder, suicidal thoughts and behaviours, 
and cannabis involvement in discordant 
twins: A retrospective cohort study.  
Lancet Psychiatry, 4(9), 706–714.  
https://pubmed.ncbi.nlm.nih.gov/28750823/

Alaska Department of Health and  
Social Services. (2020). Marijuana use  
and public health in Alaska.  
https://health.alaska.gov/dph/Director/

Documents/marijuana/
Marijuana Use_PublicHealth_Alaska_
2020.pdf

Alaska State Troopers. (2016).  
2016 annual drug report.  
https://dps.alaska.gov/getmedia/f259530b-
5277-408e-9d45-4999958fe530/2016-
Annual-Drug-Report-6-28-17final

Alfosni, S. (2019, October 27). How red tape 
and black market weed are buzzkills for 
California’s legal marijuana industry.  
CBS News. https://www.cbsnews.com/
news/marijuana-in-california-black- 
market-weed-buzzkills-for-california-legal-
weed-industry-60-minutes-2019-10-27/

Allan, N. P., Ashrafioun, L., Kolnogorova, 
K., Raines, A. M., Hoge, C. W., & Stecker, 
T. (2019). Interactive effects of PTSD and 
substance use on suicidal ideation and 
behavior in military personnel: Increased 
risk from marijuana use. Depress Anxiety, 
36(11), 1072–1079.  
https://doi.org/10.1002/da.22954

American Addiction Centers. (2024). 
Marijuana edibles:  
Risks, dangers & effects of edibles.  
https://americanaddictioncenters.org/ 
marijuana-rehab/risks-of-edibles

American College of Obstetricians  
and Gynecologists. (2017). Marijuana use  
during pregnancy and lactation.  
https://www.acog.org/clinical/clinical-
guidance/committee-opinion/articles/ 
2017/10/marijuana-use-during-pregnancy-
and-lactation

American Lung Association. (2022). 
Marijuana and lung health.  
https://www.lung.org/quit-smoking/
smoking-facts/health-effects/ 
marijuana-and-lung-health



56

American Veterinary Medical Association. 
(2019). With legalization on the rise, 
veterinarians warn against pets getting 
into pot [Press release].  
https://web.archive.org/web/ 
20240304193107/ 
https:/www.avma.org/news/press-releases/
legalization-rise-veterinarians- 
warn-against-pets-getting-pot

America’s Health Rankings. (2022).  
Public health impact: Excessive drinking. 
https://www.americashealthrankings.org/
explore/annual/measure/ExcessDrink/ 
state/CO

Andrews, A. (2024, August 30). 
Contaminated marijuana recalled  
sold at Pueblo locations. 11News.  
https://www.kktv.com/2024/08/30/
contaminated-marijuana-recalled- 
sold-pueblo-locations/

Angulo, M. I. (2024). Cannabinoid 
hyperemesis syndrome. JAMA, 332(17),  
1496. doi:10.1001/jama.2024.9716

Arendt, M., Rosenberg, R., Foldager,  
L., Perto, G., & Munk-Jørgensen,  
P. (2005). Cannabis-induced psychosis  
and subsequent schizophrenia-spectrum 
disorders: follow-up study of 535 incident 
cases. Br J Psychiatry, 187(6), 510–515. 
doi:10.1192/bjp.187.6.510

Arizona Criminal Justice Commission. 
(2022a). Arizona youth survey:  
Coconino County. https://www.azcjc.
gov/Portals/0/Documents/pubs/
AYSReports/2022/2022_AYS_ 
Coconino_Report.pdf

Arizona Criminal Justice Commission. 
(2022b). Arizona youth survey: Navajo 
County. https://www.azcjc.gov/Portals/0/
Documents/pubs/AYSReports/2022/2022_
AYS_Navajo_Report.pdf

Arizona Criminal Justice Commission. 
(2022c). Arizona youth survey:  
Pinal County. https://www.azcjc.
gov/Portals/0/Documents/pubs/
AYSReports/2022/2022_AYS_Pinal_ 
Report.pdf
Arizona Criminal Justice Commission. 
(2022d). Arizona youth survey:  
State report.  
https://www.azcjc.gov/Portals/0/
Documents/pubs/AYSReports/2022/
AYS_2022%20_State_Report_
FINAL_09072022.pdf

Arizona Criminal Justice Commission. 
(2022e). Arizona youth survey:  
Yavapai County.  
https://www.azcjc.gov/Portals/0/
Documents/pubs/AYSReports/2022/ 
2022_AYS_Yavapai_Report.pdf

Arkell, T. R., Vinckenbosch, F., Kevin, 
R. C., Theunissen, E. L., McGregor, I. 
S., & Ramaekers, J. G. (2020). Effect of 
cannabidiol and Δ9-tetrahydrocannabinol 
on driving performance: A randomized 
clinical trial. JAMA, 324(21), 2177–2186.  
https://doi.org/10.1001/jama.2020.21218

Arora, P., Johnson, A., Jayasekare, R., & 
Desai, K. (2021). Association between 
marijuana use and nonmedical prescription  
opioid use in the United States: Are we  
shifting from one epidemic to another?  
J Public Health Policy, 42(2), 310–321.  
https://doi.org/10.1057/s41271-021-00282-1

Arria, A. M., Caldeira, K. M., Bugbee,  
B. A., Vincent, K. B., & O’Grady, K. E. (2015). 
The academic consequences of marijuana 
use during college. Psychol Addict Behav, 
29(3), 564–575. https://pubmed.ncbi.nlm. 
nih.gov/26237288/

Arseneault, L., Cannon, M., Poulton, R., 
Murray, R., Caspi, A., & Moffitt, T. E. (2002). 
Cannabis use in adolescence and risk for 
adult psychosis: Longitudinal prospective 
study. BMJ (Clinical research ed.),  
325(7374), 1212–1213.  
https://doi.org/10.1136/bmj.325.7374.1212



57

ASPCA. (2018). Pets and marijuana:  
Keeping your furry friends safe.  
https://www.aspca.org/news/pets-and-
marijuana-keeping-your-furry-friends-safe

Austin, G., Hanson, T., Zhang, G., & Zheng, 
C. (2021). Marijuana use among California 
secondary students, 2017/19: Volume 
1; Trends and patterns of marijuana 
use. WestEd. https://calschls.org/docs/
marijuana_use_vol_1.pdf

Ayers, J. W., Caputi, T., & Leas, E. C. (2019). 
The need for federal regulation of marijuana 
marketing. JAMA, 321(22), 2163–2164. 
https://jamanetwork.com/journals/jama/
fullarticle/2734209

Azagba, S., Shan, L., Manzione, L., Qeadan, 
F., & Wolfson, M. (2019). Trends in opioid 
misuse among marijuana users and  
non-users in the U.S. from 2007–2017.  
Int J Environ Res Public Health, 16(22).  
https://www.ncbi.nlm.nih.gov/
pmc/articles/PMC6888158/

Bachhuber, M. A., Saloner, B., Cunningham, 
C. O., & Barry, C. L. (2014). Medical cannabis 
laws and opioid analgesic overdose 
mortality in the United States, 1999–2010. 
JAMA Intern Med, 174(10), 1668–1673.  
https://pubmed.ncbi.nlm.nih.gov/ 
25154332/

Baggio, M., Chong, A., & Suryanarayana, 
R. (2024). High times and troubled 
relationships: Recreational marijuana  
laws and intimate partner violence.  
Econ Hum Biol, 54, 101399.  
https://www.sciencedirect.
com/science/article/abs/pii/
S1570677X24000510?via%3Dihub

Bahji, A., Stephenson, C., Tyo, R., Hawken, 
E., & Seitz, D. (2020). Prevalence of cannabis 
withdrawal symptoms among people with 
regular or dependent use of cannabinoids: 
A systematic review and meta-analysis. 
JAMA Netw Open, 3(4), 202370.  
https://doi.org/10.1001/
jamanetworkopen.2020.23

Bailey, J. (2021). Seeds of change:  
Strategies to create an equitable  
cannabis industry. Leafly. https://leafly-cms-
production.imgix.net/wp-content/uploads/
2021/06/25091621/Leafly-2021-white-paper-
Seeds-Of-Change-by-Janessa-Bailey-1.pdf

Ball, A., Hadland, S., Rodean, J., Hall, M., 
Mendoza, J., & Ahrens, K. (2024). Trends in 
substance-related visits among youth to US 
children’s hospitals, 2016–2021: An analysis 
of the pediatric health information system 
database. J Adolesc Health, 75(1), 76–84. 
https://pubmed.ncbi.nlm.nih.gov/38530681/

Bao, C., & Bao, S. (2019). Neonate death 
due to marijuana toxicity to the liver and 
adrenals. Am J Case Rep, 20, 1874–1878. 
https://pubmed.ncbi.nlm.nih.gov/
31838485/

Barringer, F. (2022). Urban, rural and tribal: 
How three Wests diverge on cannabis.  
& the West. https://andthewest.stanford.
edu/2022/urban-rural-and-tribal-how- 
three-wests-diverge-on-cannabis/

Bauer, S., Olson, J., Cockrill, A., Hattem,  
M., Miller, L., Tauzer, M., & Leppig, G. (2015). 
Impacts of surface water diversions for 
marijuana cultivation on aquatic habitat  
in four northwestern California watersheds. 
PLOS One, 10(3), 0120016.  
https://pubmed.ncbi.nlm.nih.gov/25785849/

BBC News. (2024, July 2). Quarter of  
mental health cases linked to cannabis. 
https://www.bbc.com/news/articles/
c6p24yl9wdyo.amp

Berenson, A. (2019). Marijuana is more 
dangerous than you think. Mo Med,  
116(2), 88–89. https://pmc.ncbi.nlm.nih.gov/
articles/PMC6461328/



58

Berman, D. A. (2021, March 1).  
AG-nominee Merrick Garland  
elaborates his views on marijuana 
prohibition enforcement. LPB Network. 
https://lawprofessors.typepad.com/ 
marijuana_law/2021/03/ag-nominee-
merrick-garland-elaborates-his-views-on-
marijuana-prohibition-enforcement.html

Bernstein, S. (2017, August 6). Toxic waste 
from U.S. pot farms alarms experts. Reuters. 
https://www.reuters.com/article/us-usa-
marijuana-environment/toxic-waste- 
from-u-s-pot-farms-alarms-
experts-idUSKBN1AM0C3

Bhandari, S., Jha, P., Lisdahl, K. M., Hillard, 
C. J., & Venkatesan, T. (2019). Recent trends 
in cyclic vomiting syndrome-associated 
hospitalisations with liberalisation of 
cannabis use in the state of Colorado.  
Intern Med J, 49(5), 649–655.  
https://pubmed.ncbi.nlm.nih.gov/30426628/

Bhatia, D., Hinckley, J., Mikulich, S.,  
& Sakai, J. (2022). Cannabis legalization  
and adolescent use of electronic vapor 
products, cannabis, and cigarettes.  
J Addict Med, 16(1), e16–e22.  
https://doi.org/10.1097/
ADM.0000000000000831

Bleyer, A., Barnes, B., & Finn, K. (2022). 
United States marijuana legalization and 
opioid mortality epidemic during  
2010–2020 and pandemic implications.  
J Natl Med Assoc, 114(4), 412–425.  
https://doi.org/10.1016/j.jnma.2022.03.004

Bleyer, A., Barnes, B., Stuyt, E., Voth, E. A.,  
& Finn, K. (2024). Cannabis and the overdose 
crisis among US adolescents. Am J Addict, 
[advance online publication].  
https://onlinelibrary.wiley.com/doi/
10.1111/ajad.13669

Bloomberg Editorial Board. (2024, April 4). 
Legal marijuana is making roads deadlier. 
Bloomberg. https://www.bloomberg.com/
opinion/articles/2024-04-04/marijuana-
legalization-has-made-us-roads-more-
lethal?embedded-checkout=true

Borodovsky, J. T., Lee, D. C., Crosier,  
B. S., Gabrielli, J. L., Sargent, J. D., & Budney, 
A. J. (2017). U.S. cannabis legalization and 
use of vaping and edible products among 
youth. Drug Alcohol Depend, 177, 299–306. 
https://pubmed.ncbi.nlm.nih.gov/ 
28662974/

Brenan, M. (2024, August 20).  
Americans’ views of marijuana effects 
worsen. Gallup. https://news.gallup.com/
poll/648821/americans-views-marijuana-
effects-worsen.aspx

Brown, T., Ackerman, R. A., Kroon, E.,  
Kuhns, L., Cousijn, J., & Filbey, F. M. (2024). 
The role of sleep in the link between 
cannabis use and memory function: 
evidence from a cross-sectional study.  
Am J Drug Alcohol Abuse, 50(4), 547–556. 
https://doi.org/10.1080/00952990. 
2024.2362832

Brown, J. P., Cohen, E. D., & Felix, A. (2023). 
Economic benefits and social costs of 
legalizing recreational marijuana.  
Federal Reserve Bank of Kansas City.  
https://www.kansascityfed.org/Research% 
20Working%20Papers/documents/9825/
rwp23-10browncohenfelix.pdf

Brubacher, J. R., Chan, H., Erdelyi, S., Staples, 
J. A., Asbridge, M., & Mann, R. E. (2022). 
Cannabis legalization and detection of 
tetrahydrocannabinol in injured drivers.  
N Engl J Med, 386(2), 148–156.  
https://doi.org/10.1056/NEJMsa2109371

Burns, G. (2024, July 3). “Makes my skin 
crawl.” Michigan marijuana customers  
may be inhaling harmful ingredients. MLive. 
https://www.mlive.com/cannabis/2024/07/
makes-my-skin-crawl-michigan- 
marijuana-customers-may-be-inhaling-
harmful-ingredients.html



59

Butsic, V., & Brenner, J. C. (2016).  
Cannabis (cannabis sativa or C. indica) 
agriculture and the environment: A 
systematic, spatially-explicit survey and 
potential impacts. Environ Res Lett,  
11(4), 044023. https://iopscience.iop.org/
article/10.1088/1748-9326/11/4/044023

Butsic, V., Carah, J. K., Baumann, M., 
Stephens, C., & Brenner, J. C. (2018).  
The emergence of cannabis agriculture 
frontiers as environmental threats.  
Environ Res Lett, 13(12), 124017.  
https://iopscience.iop.org/article/ 
10.1088/1748-9326/aaeade

Cadigan, J. (2024, April 18). Ohio poison 
center seeing uptick in children  
accidentally ingesting marijuana,  
THC products. 21WFMJ.  
https://www.wfmj.com/story/50687455/ 
ohio-poison-center-seeing-uptick- 
in-children-accidentally-ingesting-
marijuana-thc-products

California Department of Public Health. 
(2024, October 30). Report and  
recommendations of the high potency  
cannabis think tank to the state  
of California.  
https://www.gettingitrightfromthestart.org/
wp-content/uploads/2024/10/California- 
High-Potency-Cannabis-Think- 
Tank-Report-10-30-24.pdf

California Department of Tax and  
Fee Administration. (2022).  
Cannabis tax revenues.  
https://www.cdtfa.ca.gov/dataportal/dataset.
htm?url=CannabisTaxRevenues

Campbell, G., Hall, W. D., Peacock, A., 
Lintzeris, N., Bruno, R., Larance, B.,  
Nielsen, S., Cohen, M., Chan, G., Mattick, 
R. P., Blyth, F., Shanahan, M., Dobbins, T., 
Farrell, M., & Degenhardt, L. (2018).  
Effect of cannabis use in people with 
chronic non-cancer pain prescribed opioids: 
Findings from a 4-year prospective  
cohort study. Lancet Public Health,  
3(7), 341–350. https://pubmed.ncbi.nlm. 
nih.gov/29976328/

Cantor, C. (2023). Recreational cannabis 
use by teens linked to risk of depression, 
suicidality. Columbia University  
Department of Psychiatry.  
https://www.columbiapsychiatry.org/ 
news/recreational-cannabis-use-among- 
u-s-adolescents-poses-risk-adverse-mental-
health-and-life-outcomes

Caputi, T. L. (2019). Medical marijuana,  
not miracle marijuana: Some well-
publicized studies about medical  
marijuana do not pass a reality check. 
Addiction, 114(6), 1128–1129.  
https://pubmed.ncbi.nlm.nih.gov/30746813/

Caulkins, J. (2024). Changes in self-reported 
cannabis use in the United States from  
1979 to 2022. Addiction, 119(9), 1648–1652. 
https://onlinelibrary.wiley.com/doi/ 
10.1111/add.16519

Cedars Sinai. (n.d.). Cannabis hyperemesis 
syndrome. Retrieved February 8, 2025,  
from https://www.cedars-sinai.org/
health-library/diseases-and-conditions/c/
cannabinoid-hyperemesis-syndrome.html

Centennial Institute. (2018). Economic and 
social costs of legalized marijuana.  
https://centennial.ccu.edu/policy-briefs/
marijuana-costs/

Centers for Disease Control and Prevention. 
(2019). Youth risk behavior survey. 
https://yrbs-explorer.services.cdc.gov/#/
tables?questionCode=H45& 
topicCode=C03&year=2019

Centers for Disease Control and Prevention. 
(2024a). Cannabis and chronic pain.  
https://www.cdc.gov/cannabis/health-
effects/chronic-pain.html

Centers for Disease Control and Prevention. 
(2024b). Cannabis and mental health. 
https://www.cdc.gov/cannabis/health-
effects/mental-health.html



60

Centers for Disease Control and Prevention. 
(2024c). Cannabis and teens.  
https://www.cdc.gov/cannabis/health-
effects/cannabis-and-teens.html

Centers for Disease Control and Prevention. 
(2024d). Youth risk behavior survey data 
summary & trends report: 2013–2023.  
US Department of Health and Human 
Services. https://www.cdc.gov/yrbs/dstr/ 
pdf/YRBS-2023-Data-Summary- 
Trend-Report.pdf

Cerdá, M., Mauro, C., Hamilton, A.,  
Levy, N. S., Santaella-Tenorio, J., Hasin, D.,  
Wall, M. M., Keyes, K. M., & Martins,  
S. S. (2020). Association between 
recreational marijuana legalization in the 
United States and changes in marijuana  
use and cannabis use disorder from 2008  
to 2016. JAMA Psychiatry, 77(2), 165.  
https://pubmed.ncbi.nlm.nih.gov/31722000/

Cerdá, M., Wall, M., Feng, T., Keyes, K. M., 
Sarvet, A., Schulenberg, J., O’Malley, P. M., 
Pacula, R. L., Galea, S., & Hasin, D. S. (2017). 
Association of state recreational marijuana 
laws with adolescent marijuana use. 
JAMA Pediatrics, 171(2), 142–149. https://doi.
org/10.1001/jamapediatrics.2016.3624

Chadi, N., Schroeder, R., Jensen, J. W., 
& Levy, S. (2019). Association between 
electronic cigarette use and marijuana  
use among adolescents and young adults:  
A systematic review and meta-analysis. 
JAMA Pediatrics, 173(10), 192574.  
https://pubmed.ncbi.nlm.nih.gov/31403684/

Chandra, S., Radwan, M. M., Majumdar,  
C. G., Church, J. C., Freeman, T. P.,  
& ElSohly, M. A. (2019). New trends in 
cannabis potency in USA and Europe 
during the last decade (2008–2017).  
Eur Arch Psychiatry Clin Neurosci, 269(1), 
5–15. https://pubmed.ncbi.nlm. 
nih.gov/30671616/

Chaparro, L. (2022, December 13).  
The Sinaloa Cartel is losing its marijuana 
business, and El Chapo’s sons are going 
after the “premium weed” market to  
make up for it. Business Insider.  
https://www.businessinsider.com/sinaloa-
cartel-aiming-to-corner-marijuana- 
market-in-mexico-2022-12

Chapekis, A., & Shah, S. (2024, February 
29). Most Americans now live in a legal 
marijuana state: And most have at  
least one dispensary in their county.  
Pew Research Center.  
https://www.pewresearch.org/short-
reads/2024/02/29/most-americans-now- 
live-in-a-legal-marijuana-state-and- 
most-have-at-least-one-dispensary-in- 
their-county/

Cherney, M. (2018, December 18).  
Tilray partners with Novartis in big pharma’s 
first deal of its kind with big marijuana. 
Barron’s. https://www.barrons.com/articles/
tilray-partners-with-novartis-in-big-
pharmas-first-deal-of-its-kind-with-big-
marijuana-51545151897

Chicago HIDTA. (2021). The impact of 
legalization of marijuana in Illinois. 
https://www.thenmi.org/wp-content/
uploads/2021/10/Chicago-HIDTA-2021-
Marijuana-Legalization-Impact-Report- 
for-Illinois.pdf

Cinnamon Bidwell, L., YorkWilliams,  
S. L., Mueller, R. L., Bryan, A. D., &  
Hutchison, K. E. (2018). Exploring cannabis 
concentrates on the legal market:  
User profiles, product strength,  
and health-related outcomes.  
Addict Behav Rep, 8, 102–106.  
https://pubmed.ncbi.nlm.nih.gov/30167450/

City of Denver. (2024). The Denver 
collaborative approach: Leading the way  
in municipal marijuana management. 
https://www.denvergov.org/files/assets/
public/v/1/business-licensing/documents/ 
marijuana-annual-report-2024.pdf



61

Coalition for Cannabis Policy, Education, 
and Regulation. (2023). Who we are.  
https://www.cpear.org/who-we-are/

Coffey, C., & Patton, G. C. (2016). Cannabis 
use in adolescence and young adulthood: 
A review of findings from the Victorian 
adolescent health cohort study.  
Can J Psychiatry, 61(6), 318–327.  
https://pubmed.ncbi.nlm.nih.gov/27254840/

Coile, C. (2021). Does CBD work for dogs? 
American Kennel Club.  
https://www.akc.org/expert-advice/health/
does-cbd-work-for-dogs/

Coleman, M., Donaldson, C. D., Crano, W. D., 
Pike, J. R., & Stacy, A. W. (2021).  
Associations between family and peer 
e-cigarette use with adolescent tobacco 
and marijuana usage: A longitudinal path 
analytic approach. Nicotine Tob Res, 23(5), 
849–855. https://doi.org/10.1093/ntr/ntaa204

Colorado Department of Public  
Health & Environment. (n.d.).  
Healthy Kids Colorado Survey dashboard.  
Retrieved February 8, 2025, from  
https://cdphe.colorado.gov/healthy-kids- 
colorado-survey-dashboard

Colorado Department of Public Health & 
Environment. (2018). Monitoring health 
concerns related to marijuana.  
https://marijuanahealthinfo.colorado.gov/

Colorado Department of Public Health & 
Environment. (2020). THC concentration  
in Colorado marijuana: Health effects  
and public health concerns.  
https://adai.uw.edu/wordpress/wp-content/
uploads/2020/11/THCinColorado2020.pdf

Colorado Division of Criminal Justice. (2020). 
Driving under the influence of drugs  
and alcohol. http://cdpsdocs.state.co.us/ors/ 
docs/reports/2020-DUI_HB17-1315.pdf

Colorado Division of Criminal Justice. (2021). 
Impacts of marijuana legalization  
in Colorado: A report pursuant to C.R.S.  
24-33.4-516. https://cdpsdocs.state.co.us/ors 
/docs/reports/2021_SB13-283_Rpt.pdf

Connecticut Department of Public Health. 
(2024). Cannabis public health surveillance: 
2024 cannabis health statistics report. 
https://portal.ct.gov/-/media/departments-
and-agencies/dph/dph/hems/cannabis/
cannabisstatistics/2024-cannabis- 
health-statistics-report.pdf

Controlled Substances Act, 21 U.S.C. § 801 
(1971). https://www.govinfo.gov/
content/pkg/USCODE-2014-title21/html/
USCODE-2014-title21-chap13-subchapI.htm

Cooper, M., & Shi, Y. (2023). Appeal rating 
and visual attention associated with  
youth-appealing cannabis packaging:  
An eye-tracking experiment.  
Drug Alcohol Depen, 253, 110992.  
https://doi.org/10.1016/j.drugalcdep. 
2023.110992

Corrado, B. (2024, July 11). Marijuana sold  
in Arizona recalled, may be contaminated  
with pesticide. Fox 10 Phoenix.  
https://www.fox10phoenix.com/news/
marijuana-sold-arizona-recalled-may- 
be-contaminated-pesticide

Cotier, P., Mayer, C., Etting, I. et al. (2023). 
Evaluation of the cardiovascular risk 
induced by cannabis use from a series of 
43 autopsy cases. Int J Legal Med, 137, 1725–
1733. https://doi.org/10.1007/s00414-
023-03079-x

Cotter, E. (2021, February 3). North of the 
border: Support Black-owned businesses 
next time you buy legal weed in 
Massachusetts. Motif. https://motifri.com/
black-owned-cannabusinesses/



62

Crane, N. A., Langenecker, S. A., & 
Mermelstein, R. J. (2021). Risk factors 
for alcohol, marijuana, and cigarette 
polysubstance use during adolescence  
and young adulthood: A 7-year longitudinal 
study of youth at high risk for smoking 
escalation. Addict Behav, 119, 106944.  
https://doi.org/10.1016/j.addbeh.2021.106944

Crawford, K. A., Gardner, J. A., Meyer, E. 
A., Hall, K. E., Gary, D. S., & Esser, M. B. 
(2021). Current marijuana use and alcohol 
consumption among adults following the 
legalization of nonmedical retail marijuana 
sales: Colorado, 2015–2019. MMWR Morb 
Mortal Wkly Rep, 70.  
https://doi.org/10.15585/mmwr.mm7043a3

Cristantiello, R. (2024, March 6). Some pot 
users are suddenly hit by intense nausea 
and vomiting: What’s behind it?  
Boston.com. https://www.boston.com/news/
health/2024/03/06/cannabinoid-
hyperemesis-syndrome-nausea-vomiting-
marijuana-cannabis/

Crombie, N. (2017, June 17). Contaminated 
marijuana still reaching consumers in 
Oregon. OregonLive/The Oregonian.  
https://www.oregonlive.com/marijuana/
2017/06/contaminated_marijuana_
still_r.html

Crosland, B. A., Garg, B., Bandoli, G. E., et al. 
(2024). Risk of adverse neonatal outcomes 
after combined prenatal cannabis and 
nicotine exposure. JAMA Netw Open, 7(5),  
e2410151. doi:10.1001/jamanetworkopen. 
2024.10151

Cutler, C. (2024, May 7). Cannabis from 
Vermont cultivator recalled due to  
pesticide contamination. WCAX3.  
https://www.wcax.com/2024/05/07/
cannabis-vermont-cultivator-recalled- 
due-pesticide-contamination/

Dahlgren, M. K., Sagar, K. A., Smith, R. T., 
Lambros, A. M., Kuppe, M. K., & Gruber,  
S. A. (2020). Recreational cannabis use 
impairs driving performance in the absence 
of acute intoxication. Drug Alcohol Depen, 
208, 107771. https://pubmed.ncbi.nlm.nih.
gov/31952821/

Daley, J. (2019, September 17). The rate of 
teen suicide in Colorado increased by 58% 
in 3 years, making it the cause of 1 in 5 
adolescent deaths. Colorado Public Radio. 
https://www.cpr.org/2019/09/17/the-rate-of-
teen-suicide-in-colorado-increased-by-58-
percent-in-3-years-making-it-the-cause-of-
1-in-5-adolescent-deaths/

Davidson, J. (2022). New tobacco and 
alcohol funded report on youth marijuana 
use and legalization deeply flawed.  
Smart Approaches to Marijuana.  
http://learnaboutsam.org/new-tobacco-and-
alcohol-funded-report-on-youth-marijuana-
use-and-legalization-deeply-flawed/

Death Valley National Park. (2023, May 16). 
Illegal marijuana grow site cleaned up 
[press release]. https://www.nps.gov/deva/
learn/news/illegal-marijuana-grow-site-
cleaned-up.htm

Denis, M.-M. (2018, November 1). Licensed 
cannabis growers have ties to organized 
crime, Enquête investigation finds. CBC. 
https://www.cbc.ca/news/canada/
montreal/cannabis-health-canada- 
enquete-investigation-1.4887997

Dickson, B., Mansfield, C., Guiahi, M., 
Allshouse, A. A., Borgelt, L. M., Sheeder, 
J., Silver, R. M., & Metz, T. D. (2018). 
Recommendations from cannabis 
dispensaries about first-trimester cannabis 
use. Obstet Gynecol, 131(6), 1031–1038.  
https://doi.org/10.1097/AOG. 
0000000000002619



63

Di Forti, M., Quattrone, D., Freeman, T. P., 
Tripoli, G., Gayer-Anderson, C.,  
Quigley, H., Rodriguez, V., Jongsma, H. E.,  
Ferraro, L., Cascia, C., Barbera, D.,  
Tarricone, I., Berardi, D., Szöke, A.,  
Arango, C., Tortelli, A., Velthorst, E., 
Bernardo, M., Del-Ben, C. M., & Ven, E. (2019).  
The contribution of cannabis use to 
variation in the incidence of psychotic 
disorder across Europe (EU-GEI):  
A multicentre case-control study.  
Lancet Psychiatry, 6(5), 427–436.

Dillis, C., Biber, E., Bodwitch, H.,  
Butsic, V., Carah, J., Parker-Shames, 
P., Polson, M., & Grantham, T. (2021). 
Shifting geographies of legal cannabis 
production in California. Land Use Policy, 
105, 105369. https://doi.org/10.1016/j.
landusepol.2021.105369

Dills, A., Goffard, S., Miron, J., & Partin, 
E. (2021). The effect of state marijuana 
legalizations: 2021 update. Cato Institute. 
https://www.cato.org/policy-analysis/effect-
state-marijuana-legalizations-2021-update

Drake, C., Wen, J., Hinde, J., & Wen, H. (2021). 
Recreational cannabis laws and opioid‐
related emergency department visit rates. 
Health Econ, 30(10), 2595–2605. https://doi.
org/10.1002/hec.4377

Drug Enforcement Administration. (2020). 
2020 Drug Enforcement Administration: 
NDTA National Drug Threat Assessment. 
https://www.dea.gov/sites/default/
files/2021-02/DIR-008-21%202020%20
National%20Drug%20Threat%
20Assessment_WEB.pdf

Drug Free American Foundation. (n.d.). 
DELTA-8: Why marijuana products are 
sold over-the-counter. Retrieved February 
8, 2025, from https://www.dfaf.org/wp-
content/uploads/2023/02/Delta-8.pdf

Dryburgh, L. M., Bolan, N. S., Grof, C. P. L., 
Galettis, P., Schneider, J., Lucas, C. J., & 
Martin, J. H. (2018). Cannabis contaminants: 
Sources, distribution, human toxicity and 
pharmacologic effects. Br J Clin Pharmacol, 
84(11), 2468–2476. https://doi.org/10.1111/
bcp.13695

Duperrouzel, J., Hawes, S. W., Lopez-
Quintero, C., Pacheco-Colón, I.,  
Comer, J., & Gonzalez, R. (2018).  
The association between adolescent 
cannabis use and anxiety: A parallel  
process analysis. Addict Behav, 78, 107–113. 
https://doi.org/10.1016/j.addbeh.2017.11.005

Edmonds, E. (2019). Americans don’t 
think they’ll get arrested for driving high. 
AAA. https://newsroom.aaa.com/2019/06/
americans-dont-think-theyll-get-arrested-
for-driving-high/

Edmonds, E. (2021). Risky driving behaviors 
of drivers who use alcohol and marijuana. 
AAA. https://newsroom.aaa.com/2021/04/
risky-driving-behaviors-of-drivers-who-use-
alcohol-and-marijuana/

Elmahrek, A., Lopez, R., & Vives, R.  
(2022, December 9). Why legal weed is 
failing in one of California’s legendary 
pot-growing regions. Los Angeles Times. 
https://www.latimes.com/california/
story/2022-12-09/legal-weed-failing-
california-county

Ellgren, M., Spano, S. M., & Hurd, Y. L. 
(2007). Adolescent cannabis exposure 
alters opiate intake and opioid limbic 
neuronal populations in adult rats. 
Neuropsychopharmacology, 32(3).  
https://pubmed.ncbi.nlm.nih.gov/16823391/

ElSohly, M. A., Ross, S. A., Mehmedic, Z., 
Arafat, R., Yi, B., & Banahan, B. F. (2000). 
Potency trends of delta9-THC and other 
cannabinoids in confiscated marijuana  
from 1980–1997. J Forensic Sci, 45(1), 24–3.  
https://pubmed.ncbi.nlm.nih.gov/ 
10641915/



64

Federal Bureau of Investigation. (2018). 
Crime data explorer. https://cde.ucr.cjis.gov/
LATEST/webapp/#/pages/explorer/crime/
crime-trend

Felbab-Brown, V. (2021). Pot, water theft, 
and environmental harms in the US and 
Mexico. Brookings. https://www.brookings.
edu/blog/order-from-chaos/2021/04/12/pot-
and-water-theft-and-environmental-harms-
in-the-us-and-mexico/

Fiala, S. C., Dilley, J. A., Everson, E. M.,  
Firth, C. L., & Maher, J. E. (2020). Youth 
exposure to marijuana advertising in 
Oregon’s legal retail marijuana market.  
Prev Chronic Dis, 17. https://doi.org/ 
10.5888/pcd17.190206

Fiellin, L. E., Tetrault, J. M., Becker, W. C., 
Fiellin, D. A., & Hoff, R. A. (2013). Previous 
use of alcohol, cigarettes, and marijuana 
and subsequent abuse of prescription 
opioids in young adults. J Adolesc Health, 
52(2), 158–163. https://doi.org/10.1016/j.
jadohealth.2012.06.010

Fischer, B., Russell, C., Sabioni, P.,  
Brink, W., Le Foll, B., Hall, W., Rehm, J.,  
& Room, R. (2017). Lower-risk cannabis  
use guidelines: A comprehensive update  
of evidence and recommendations.  
Am J Public Health, 107(8), 1–12.  
https://pubmed.ncbi.nlm.nih.gov/28644037/

Food Manufacturing. (2018, December 20). 
Anheuser-Busch InBev exploring cannabis 
drinks: The $100 million alliance with  
Tilray is the latest foray by a major beer 
company into the cannabis business.  
https://www.foodmanufacturing.com/
home/news/21100023/anheuserbusch- 
inbev-exploring-cannabis-drinks

Franklin, A. B., Carlson, P. C., Rex, A., 
Rockweit, J. T., Garza, D., Culhane, E.,  
Volker, S. F., Dusek, R. J., Shearn-Bochsler, V. 
I., Gabriel, M. W., & Horak, K. E. (2018).  
Grass is not always greener:  
Rodenticide exposure of a threatened 
species near marijuana growing operations.  
BMC Res Notes, 11(1), 94.  
https://pubmed.ncbi.nlm.nih.gov/29391058/

Frau, R., Miczán, V., Traccis, F., Aroni, S., 
Pongor, C. I., Saba, P., Serra, V.,  
Sagheddu, C., Fanni, S., Congiu, M.,  
Devoto, P., Cheer, J. F., Katona, I., & Melis, 
M. (2019). Prenatal THC exposure produces 
a hyperdopaminergic phenotype rescued 
by pregnenolone. Nat Neurosci, 22(12), 
1975–1985. https://pubmed.ncbi.nlm.nih.
gov/31611707/

Freels, T., Baxter-Potter, L., Lugo, J., 
Glodosky, N., Wright, H., Baglot, S.,  
Petrie, G., Yu, Z., Clowers, B., Cuttler, 
C., Fuchs, R., Hill, M., & McLaughlin, R. 
(2020). Vaporized cannabis extracts 
have reinforcing properties and support 
conditioned drug-seeking behavior in rats.  
J Neurosci, 40(9), 1897–1908.  
https://pubmed.ncbi.nlm.nih.gov/31953372/

Freisthler, B., Gaidus, A., Tam, C.,  
Ponicki, W. R., & Gruenewald, P. J. (2017). 
From medical to recreational marijuana 
sales: Marijuana outlets and crime in an  
era of changing marijuana legislation.  
J Prim Prev, 38(3), 249–263.  
https://pubmed.ncbi.nlm.nih.gov/28451984/

Froude, A. M., Fawcett, E. J., Coles, A.,  
Drakes, D. H., Harris, N., & Fawcett, J. M. 
(2024). The prevalence of cannabis use 
disorder in attention-deficit hyperactivity 
disorder: A clinical epidemiological  
meta-analysis. J Psychiatr Res, 172, 391–401.  
https://www.sciencedirect.
com/science/article/abs/pii/
S0022395624001249?via%3Dihub



65

Fuller, T. (2019). Now for the hard part: 
Getting Californians to buy legal weed. 
New York Times. https://www.nytimes.
com/2019/01/02/us/buying-legal-weed- 
in-california.html

Gallagher, T. J., et al. (2024).  
Cannabis use and head and neck cancer.  
JAMA Otolaryngol Head Neck Surg, 150(12), 
1068–1075. doi:10.1001/jamaoto.2024.2419

Gazette Editorial Board. (2024, June 12). 
Editorial: Pot leaves users and dealers  
high and dry. The Gazette.  
https://gazette.com/denver-gazette/
editorial-pot-leaves-users-and-dealers- 
high-and-dry/article_85c9cca6-2851-11ef-
ba5e-bf531ae340d8.html

Gedin, F. (2022, November 29).  
Cannabis for pain relief? Review of 
20 studies provides sobering results. 
ScienceAlert. https://www.sciencealert.com/
cannabis-for-pain-relief-review-of- 
20-studies-provides-sobering-results

Gentes, E. L., Schry, A. R., Hicks, T. A.,  
Clancy, C. P., Collie, C. F., Kirby, A. C.,  
Dennis, M. F., Hertzberg, M. A.,  
Beckham, J. C., & Calhoun, P. S. (2016). 
Prevalence and correlates of cannabis  
use in an outpatient VA posttraumatic 
stress disorder clinic. Psychol Addict Behav, 
30(3), 415–421. https://pubmed.ncbi.nlm. 
nih.gov/27214172/

Gesterling, L., & Bradford, H. (2022). 
Cannabis use in pregnancy: A state of 
the science review. J Midwifery Women’s 
Health, 67(3), 305–313. https://doi.org/ 
10.1111/jmwh.13293

Ghasemiesfe, M., Barrow, B., Leonard, 
S., Keyhani, S., & Korenstein, D. (2019). 
Association between marijuana use and risk 
of cancer: A systematic review and meta-
analysis. JAMA Netw Open, 2(11), 1916318. 
https://pubmed.ncbi.nlm.nih.gov/31774524/

Gibson, J. (2021, August 19). Black people 
make up 2% ownership in cannabis 
industry. Accountability can change that, 
insiders say. NJ.com. https://www.nj.com/
marijuana/2021/08/black-people-make-
up-2-ownership-in-cannabis-industry-
accountability-can-change-that-insiders-
say.html

Gilman, J. M., Kuster, J. K., Lee, S., Lee, M. 
J., Kim, B. W., Makris, N., Kouwe, A. van 
der, Blood, A. J., & Breiter, H. C. (2014). 
Cannabis use is quantitatively associated 
with nucleus accumbens and amygdala 
abnormalities in young adult recreational 
users. J Neurosci, 34(16), 5529–5538.  
https://pubmed.ncbi.nlm.nih.gov/24741043/

Gilman, J. M., Schuster, R. M., Potter, K. 
W., Schmitt, W., Wheeler, G., Pachas, 
G. N., Hickey, S., Cooke, M. E., Dechert, 
A., Plummer, R., Tervo-Clemmens, B., 
Schoenfeld, D. A., & Evins, A. E. (2022).  
Effect of medical marijuana card ownership 
on pain, insomnia, and affective disorder 
symptoms in adults. JAMA Netw Open, 
5(3), e222106. https://doi.org/10.1001/
jamanetworkopen.2022.2106

Glasser, A. M., Hinton, A., Wermert, 
A., Macisco, J., & Nemeth, J. M. (2022). 
Characterizing tobacco and marijuana  
use among youth combustible tobacco 
users experiencing homelessness—
considering product type, brand, flavor, 
frequency, and higher-risk use patterns  
and predictors. BMC Public Health,  
22(1), 820. https://doi.org/10.1186/s12889- 
022-13244-3

Gobbi, G., Atkin, T., Zytynski, T., Wang, S., 
Askari, S., Boruff, J., Ware, M., Marmorstein, 
N., Cipriani, A., Dendukuri, N., & Mayo, 
N. (2019). Association of cannabis use in 
adolescence and risk of depression,  
anxiety, and suicidality in young adulthood: 
A systematic review and meta-analysis. 
JAMA Psychiatry, 76(4), 426.  
https://pubmed.ncbi.nlm.nih.gov/30758486/



66

Gollakner, R., & Buzhardt, L. (2022). 
Cannabis (marijuana) intoxication in cats 
and dogs. VCA Animal Hospitals.  
https://vcahospitals.com/know-your-pet/
marijuana-intoxication-in-dogs-and-cats

Gonçalves, P.D., Levy, N.S., Segura, L.E. et al. 
(2023). Cannabis recreational legalization 
and prevalence of simultaneous cannabis 
and alcohol use in the United States.  
J Gen Intern Med 38, 1493–1500.  
https://doi.org/10.1007/s11606-022-07948-w

Gonzalez-Pinto, A., Alberich, S.,  
Barbeito, S., Gutierrez, M., Vega, P.,  
Ibanez, B., Haidar, M. K., Vieta, E., & Arango, 
C. (2011). Cannabis and first-episode 
psychosis: different long-term outcomes 
depending on continued or discontinued 
use. Schizophr Bull, 37(3), 631–639.  
https://doi.org/10.1093/schbul/sbp126

Gornall, J. (2020). Big cannabis in the UK:  
is industry support for wider patient access 
motivated by promises of recreational 
market worth billions? BMJ, 2020(368), 
m1002. https://doi.org/10.1136/bmj.m1002

Government of Canada. (2024, December 
6). Cannabis use (non-medical) in Canada. 
https://health-infobase.canada.ca/cannabis/

Governors Highway Safety Association. 
(2021). Drug impaired driving.  
https://www.ghsa.org/state-laws/issues/
Drug%20Impaired%20Driving

Grace, C. (2019). Big marijuana, big money, 
big politics: Part one. Smart Approaches  
to Marijuana. https://learnaboutsam.org/ 
big-marijuana-big-money-big-politics- 
part-one-illinois/

Griffith, N. B., Baker, T. B., Heiden, B. T., 
Smock, N., Pham, G., Chen, J., Yu, J., Reddy, 
J., Lai, A. M., Hogue, E., Bierut, L. J., & Chen, 
L. S. (2024). Cannabis, tobacco use, and 
COVID-19 outcomes. JAMA Netw Open, 
7(6), e2417977. https://doi.org/10.1001/
jamanetworkopen.2024.17977

Grondel, D., Hoff, S., & Doane, D. (2018). 
Marijuana use, alcohol use, and driving 
in Washington State. Washington Traffic 
Safety Commission. http://wtsc.wa.gov/
wp-content/uploads/dlm_uploads/2018/05/
Marijuana-and-Alcohol-Involvement-in-
Fatal-Crashes-in-WA_FINAL.pdf

Grover, J., & Corral, A. (2019). Poisonous pot 
found in some Los Angeles-area stores.  
NBC Los Angeles.  
https://www.nbclosangeles.com/news/local/
marijuana-poison-pot-investigation/5913/

Gunn, J. K. L., Rosales, C. B., Center, K. E., 
Nuñez, A., Gibson, S. J., Christ, C., & Ehiri, J. E. 
(2016). Prenatal exposure to cannabis  
and maternal and child health outcomes:  
A systematic review and meta-analysis.  
BMJ Open, 6(4), 009986.  
https://pubmed.ncbi.nlm.nih.gov/27048634/

Gurney, J., Shaw, C., Stanley, J., Signal, V., & 
Sarfati, D. (2015). Cannabis exposure and  
risk of testicular cancer: A systematic  
review and meta-analysis. BMC Cancer, 
15(1), 897. https://pubmed.ncbi.nlm.nih.
gov/26560314/

Hancox, R. J., Gray, A. R., Zhang, X., Poulton, 
R., Moffitt, T. E., Caspi, A., & Sears, M. R. 
(2022). Differential effects of cannabis and 
tobacco on lung function in mid–adult life. 
Am J Respir Crit Care Med, 205(10),  
1179–1185. https://doi.org/10.1164/
rccm.202109-2058OC

Hartman, R. L., & Huestis, M. A. (2013). 
Cannabis effects on driving skills. Clin 
Chem, 59(3), 478–492. https://doi.org/ 
10.1373/clinchem.2012.194381

Harvey, T., Gomez, R., Wolk, B., & Ozcan, A. 
(2022). Varied presentations of pediatric 
patients with positive cannabinoid tests. 
Cureus, 14(3), e23493. https://doi.org/ 
10.7759/cureus.23493



67

Hatch, A. (2017). Researchers tracking 
public health impacts of  
marijuana legalization. Washington State 
University. https://nursing.wsu.edu/ 
research/researchers/

Hatch, M. R., Bravo, A. J., Looby, A., & 
Hurlocker, M. C. (2023). Who’s at greatest 
risk? Latent profiles of alcohol and cannabis 
use and related consequences among 
college students. Addict Behav, 137, 107536. 
https://doi.org/10.1016/j.addbeh.2022.107536

Haughwout, S. P., LaVelle, R. A., & Castle, 
I.-J. P. (2016). Apparent per capita alcohol 
consumption: National, state, and region 
trends, 1977–2014. National Institute on 
Alcohol Abuse and Alcoholism.  
https://pubs.niaaa.nih.gov/publications/
surveillance104/CONS14.htm

Health Canada. (2019, December 13). 
Canadian Cannabis Survey 2019—
Summary [Statistics]. https://www.canada.
ca/en/health-canada/services/publications/
drugs-health-products/canadian- 
cannabis-survey-2019-summary.html

Helfand, C. (2016). Teva inks trailblazing 
cannabis pact with Israel’s Syqe Medical. 
Fierce Pharma. https://www.fiercepharma.
com/marketing/teva-inks-trailblazing-
cannabis-pact-israel-s-syqe-medical

Henquet, C., Krabbendam, L., Spauwen, J., 
Kaplan, C., Lieb, R., Wittchen, H.-U.,  
& Os, J. (2005). Prospective cohort study of 
cannabis use, predisposition for psychosis, 
and psychotic symptoms in young people. 
BMJ (Clinical research ed.), 330(7481), 11. 
https://pubmed.ncbi.nlm.nih.gov/15574485/

Highway Loss Data Institute. (2018). 
Recreational marijuana and collision 
claim frequencies. https://www.iihs.
org/media/f5fb46ff-d4b7-47b5-9c2c-
951f2a30e0a6/8W5rpg/HLDI%20Research/
Bulletins/hldi_bulletin_37-20.pdf

Hinckley, J. D., Ferland, J.-M., & Hurd, Y. L. 
(2024). The developmental trajectory to 
cannabis use disorder. Am J Psychiatry, 
181(5). https://doi.org/10.1176/appi.ajp.2023100

Hines, L. A., Heron, J., & Zammit, S. (2024). 
Incident psychotic experiences following 
self-reported use of high-potency cannabis: 
Results from a longitudinal cohort study. 
Addiction, 119(9), 1629–1634.  
https://onlinelibrary.wiley.com/doi/ 
10.1111/add.16517

Hjorthøj, C., Compton, W., Starzer, M., 
Nordholm, D., Einstein, E.,  
Erlangsen, A., … Han, B. (2023).  
Association between cannabis use disorder 
and schizophrenia stronger in young males 
than in females. Psychol Med, 53(15),  
7322–7328. doi:10.1017/S0033291723000880

Hjorthøj, C., Posselt, C. M., & Nordentoft, 
M. (2021). Development over time of the 
population-attributable risk fraction for 
cannabis use disorder in schizophrenia 
in Denmark. JAMA Psychiatry, 78(9), 
1013–1019. https://doi.org/10.1001/
jamapsychiatry.2021.1471

Hopper, L. (2020). “Dabbing” teens more 
likely to keep using cannabis and increase 
its use. USC Today. https://news.usc.
edu/165142/dabbing-teens-increased-
cannabis-use/

Hughes, L. A., Schaible, L. M., & Jimmerson, 
K. (2019). Marijuana dispensaries and 
neighborhood crime and disorder in 
Denver, Colorado. Justice Q, 37(3), 1–25.

Huizink, A. C., & Mulder, E. J. H. (2006). 
Maternal smoking, drinking or cannabis use 
during pregnancy and neurobehavioral and 
cognitive functioning in human offspring. 
Neurosci Biobehav Rev, 30(1), 24–41.

Impelli, M. (2024, April 20). Weed recall  
map shows states where urgent  
warnings not to use issued. Newsweek.  
https://www.newsweek.com/weed- 
recall-map-states-1892179



68

Imtiaz, S., Nigatu, Y. T., Sanches, M., Ali, F., 
Boak, A., Douglas, L., Hamilton, H. A., Rehm, 
J., Rueda, S., Schwartz, R. M., Wells, S., & 
Elton-Marshall, T. (2024). Effects of  
cannabis legalisation on patterns of 
cannabis consumption among adolescents 
in Ontario, Canada (2001–2019).  
Drug Alcohol Rev, 43(3), 764–774.  
https://doi.org/10.1111/dar.13786

Ives, M. (2022, May 20). Man gets 24 years 
for starting wildfire that killed California 
condors. New York Times. https://www.
nytimes.com/2022/05/20/us/california-
condors-dolan-fire.html

Jayawardhana, J., & Fernandez, J. M. (2021). 
The associations of medical marijuana 
policies with opioid‐related health care 
utilization. Health Serv Res, 56(2), 299–309. 
https://doi.org/10.1111/1475-6773.13632

Jeffers, A. M., Glantz, S., Byers, A. L., & 
Keyhani, S. (2024). Association of cannabis 
use with cardiovascular outcomes among 
US adults. J. Am. Heart Assoc, 13(5). 
https://www.ahajournals.org/doi/10.1161/
JAHA.123.030178

Kamer, R. S., Warshafsky, S., & Kamer, 
G. C. (2020). Change in traffic fatality 
rates in the first 4 states to legalize 
recreational marijuana. JAMA Intern Med, 
180(8), 1119–1120. https://doi.org/10.1001/
jamainternmed.2020.1769

Kaplan, A., Abou-Sabe, K., & McFadden, C. 
(2021, December 1). “We’re one cigarette 
away”: Illegal marijuana farms pose wildfire 
risk in California’s parched national forests. 
NBC News. https://www.nbcnews.com/
news/us-news/fire-guns-poison-illegal-
marijuana-farms-pose-deadly-risks-
californias-rcna7153

Karunakaran, K. D., Pascale, M., Ozana, 
N., et al. (2024). Intoxication due to Δ9-
tetrahydrocannabinol is characterized 
by disrupted prefrontal cortex activity. 
Neuropsychopharmacol, 49, 1481–1490. 
https://doi.org/10.1038/s41386-024-01876-5

Kaste, M. (2018). Despite legalization, 
marijuana black market hides in 
plain sight. NPR. https://www.npr.
org/2018/05/16/610579599/despite-
legalization-marijuana-black-market- 
hides-in-plain-sight

Kaufman, A. (2024). Is delta-8 THC legal? 
Where (and why) the hemp product  
skirts marijuana laws. USA Today.  
https://www.usatoday.com/story/news/
health/2023/04/29/is-delta-8-legal/ 
11530893002/

Kephart, L. (2024). Making “weed maps”: 
Using mapping to evaluate (in)equity in 
cannabis retail outlet availability in the 
United States. Doctoral dissertation, Harvard 
University Graduate School of  
Arts and Sciences. https://dash.harvard.edu/
handle/1/37378802

Kerr, D. C. R., Bae, H., Phibbs, S., & Kern, 
A. C. (2017). Changes in undergraduates’ 
marijuana, heavy alcohol and cigarette 
use following legalization of recreational 
marijuana use in Oregon. Addiction, 112(11), 
1992–2001.

Keyes, K. M., Kreski, N. T., Ankrum, H.,  
Cerdá, M., Chen, Q., Hasin, D. S., Martins, S. S., 
Olfson, M., & Miech, R. (2022). Frequency of 
adolescent cannabis smoking and  
vaping in the United States: Trends, 
disparities and concurrent substance use, 
2017–19. Addiction, 117(8), 2316–2324.  
https://doi.org/10.1111/add.15912

Keyes, K. M., Rutherford, C., & Miech, R. 
(2019). Historical trends in the grade of 
onset and sequence of cigarette, alcohol, 
and marijuana use among adolescents 
from 1976–2016: Implications for “gateway” 
patterns in adolescence. Drug Alcohol 
Depend, 194, 51–58. https://pubmed.ncbi.
nlm.nih.gov/30399500/



69

Kharbanda, E. O., Vazquez-Benitez, G., 
Kunin-Batson, A., Nordin, J. D., Olsen, A., 
& Romitti, P. A. (2020). Birth and early 
developmental screening outcomes 
associated with cannabis exposure during 
pregnancy. J Perinatol, 40(3), 473–480.

Kim, P. C., Yoo, J. W., Cochran, C. R., Park, 
S.-M., Chun, S., Lee, Y.-J., & Shen, J. J. (2019). 
Trends and associated factors of use 
of opioid, heroin, and cannabis among 
patients for emergency department visits in 
Nevada: 2009–2017. Medicine, 98(47),  
p e17739. 10.1097/MD.0000000000017739

King, G. (2023, March 17). Tennessee Poison 
Center seeing “alarming” increase in calls 
about delta-8 and children. WBIR-TV. 
https://www.wbir.com/article/
news/health/thc-delta-8-poison-control-
calls/51-afb9edbb-db26-44e4-a762-
1f12cd2384f7

Kneebone, E., & Allard, S. W. (2017).  
A nation in overdose peril: Pinpointing  
the most impacted communities and  
the local gaps in care. Brookings.  
https://www.brookings.edu/research/
pinpointing-opioid-in-most-impacted-
communities/

Knopf, A. (2022). Marijuana legalization 
associated with transitions to use.  
Alcohol Drug Abuse Week, 34(46), 7–7. 
https://doi.org/10.1002/adaw.33632

Kohli, D. (2024, October 10). Massachusetts 
cannabis regulators fine companies for 
record-keeping, pesticide violations.  
Boston Globe. https://www.bostonglobe.
com/2024/10/10/business/curaleaf- 
ascend-cannabis-fines-massachusetts/

Kong, X. (2023). The impact of recreational 
marijuana dispensaries on local crime 
in Chicago. Department of Economics, 
Rutgers University. https://drive.google.com/
file/d/13lxU1amXl6kNxcanpO4cHzHXBzbg
vG20/view

Koski, L. (2022, March 22). Social equity 
policies could shape diversity in the  
legal cannabis industry. Forbes.  
https://www.forbes.com/sites/
lewiskoski/2022/03/22/social-equity- 
policies-could-shape-diversity-in-the- 
legal-cannabis-industry/

Kourgiantakis, T., Vicknarajah, R., Logan, 
J. et al. (2024). Understanding youth and 
young adult cannabis use in Canada  
post-legalization: A scoping review on  
a public health issue. Subst Abuse Treat 
Prev Policy, 19(30). https://doi.org/10.1186/
s13011-024-00615-9

Kowitt, S. D., Osman, A., Meernik, C.,  
Zarkin, G. A., Ranney, L. M., Martin, J.,  
Heck, C., & Goldstein, A. O. (2019).  
Vaping cannabis among adolescents: 
Prevalence and associations with tobacco 
use from a cross-sectional study in the USA.  
BMJ Open, 9(6), 028535. https://pubmed.
ncbi.nlm.nih.gov/31196904/

Koziarz, J. (2019, October 16).  
City council approves controversial 
marijuana zoning ordinance. Curbed.  
https://chicago.curbed.com/2019/10 
/16/20917215/chicago-recreational-
marijuana-city-council-zoning- 
black-caucus

Lachance, A., Bélanger, R. E., Riva, M.,  
& Ross, N. A. (2022). A systematic review 
and narrative synthesis of the evolution 
of adolescent and young adult cannabis 
consumption before and after legalization. 
 J Adolesc Health, 70(6), 848–863.  
https://doi.org/10.1016/j.
jadohealth.2021.11.034

LaMalfa, D. (2022). Cartels are turning  
our national forests into a warzone.  
The Hill. https://thehill.com/opinion/
congress-blog/3577673-cartels-are-turning-
our-national-forests-into-a-warzone/



70

Lamy, F. R., Daniulaityte, R., Sheth, A., 
Nahhas, R. W., Martins, S. S., Boyer, E. W., 
& Carlson, R. G. (2016). “Those edibles hit 
hard”: Exploration of Twitter data  
on cannabis edibles in the U.S.  
Drug Alcohol Depend, 164, 64–70.  
https://www.sciencedirect.com/science/
article/abs/pii/S0376871616300564

LaPook, J. (2019, January 19).  
Police struggle to address driving  
while high on marijuana [Video]. CBS News. 
https://www.cbsnews.com/video/ 
police-struggle-to-address-driving- 
while-high-on-marijuana/

Larkin, P., & Sweeney, S. (2022, April 14). 
Cannabis and the environment:  
Seven significant side-effects. Clark Hill.  
https://www.clarkhill.com/news-events/
news/cannabis-and-the-environment-
seven-significant-side-effects/

LaVito, A., & Hirsch, L. (2018, December 21). 
Altria looks to a future beyond cigarettes 
but investors aren’t cheering its $15 billion 
bet. CNBC. https://www.cnbc.com/2018/12 
/20/juul-cronos-investments-could-
diversify-altria-beyond-cigarettes.html

Lawn, W., Mokrysz, C., Lees, R., Trinci, K., 
Petrilli, K., Skumlien, M., Borissova, A.,  
Ofori, S., Bird, C., Jones, G., Bloomfield, M. A., 
Das, R. K., Wall, M. B., Freeman, T. P.,  
& Curran, H. V. (2022). The CannTeen Study: 
Cannabis use disorder, depression,  
anxiety, and psychotic-like symptoms in 
adolescent and adult cannabis users  
and age-matched controls.  
J Psychopharmacol, 36(12), 1350–1361.  
https://doi.org/10.1177/02698811221108956

Leadbeater, B. J., Ames, M. E., & Linden-
Carmichael, A. N. (2019). Age-varying  
effects of cannabis use frequency and 
disorder on symptoms of psychosis, 
depression and anxiety in adolescents  
and adults. Addiction, 114(2), 278–293. 
https://pubmed.ncbi.nlm.nih.gov/30276906/

Leavitt, T. C., Chihuri, S., & Li, G. (2024).  
State cannabis laws and cannabis  
positivity among fatally injured drivers.  
Inj Epidemiol, 11(14). https://injepijournal.
biomedcentral.com/counter/pdf/10.1186/
s40621-024-00498-1.pdf

Lehman, C. F. (2022). Pot and pathology. 
Institute for Family Studies.  
https://ifstudies.org/blog/pot-and-pathology

Lenné, M. G., Dietze, P. M., Triggs, T. J., 
Walmsley, S., Murphy, B., & Redman, J. R. 
(2010). The effects of cannabis and  
alcohol on simulated arterial driving: 
Influences of driving experience and  
task demand. Accid Anal Pre, 42(3),  
859–866.  
https://doi.org/10.1016/j.aap.2009.04.021

Li, L., Hu, G., Schwebel, D. C., &  
Zhu, M. (2020). Analysis of US teen  
driving after using marijuana, 2017.  
JAMA Netw Open, 3(12), 
e2030473. https://doi.org/10.1001/
jamanetworkopen.2020.30473

Lira, M. C., Heeren, T. C., Buczek, M., 
Blanchette, J. G., Smart, R., Pacula, R. L., 
& Naimi, T. S. (2021). Trends in cannabis 
involvement and risk of alcohol  
involvement in motor vehicle crash  
fatalities in the United States, 2000‒2018. 
Am J Public Health, 111, 1976–1985.  
https://doi.org/10.2105/AJPH.2021.306466

Liu, C., Sadat, S. H., Ebisumoto, K.,  
Sakai, A., Panuganti, B. A., Ren, Goto, Y.,  
Haft, S., Fukusumi, T., Ando, M., Saito, Y.,  
Guo, Tamayo, P., Yeerna, H., Kim, W., 
Hubbard, J., Sharabi, A. B., Gutkind, J. S.,  
& Califano, J. A. (2020). Cannabinoids 
promote progression of HPV positive head 
and neck squamous cell carcinoma via  
p38 MAPK activation. Clin Cancer Res, 26(11), 
2693–2703. https://pubmed.ncbi.nlm.nih.
gov/31932491/



71

Lohmann, P. (2024, September 9). State 
issues recall notice for cannabis that tested 
positive for banned pesticide. Source NM. 
https://sourcenm.com/briefs/state-issues-
recall-notice-for-cannabis-that-tested-
positive-for-banned-pesticide/

Los Angeles Times Editorial Board. (2024, 
July 26). Editorial: California’s cannabis 
regulator is failing the legal marijuana 
market. Los Angeles Times. https://www.
latimes.com/opinion/story/2024-07-26/
editorial-californias-cannabis-regulator-is-
failing-the-legal-marijuana-market

Luscombe, B. (2024). 2024 icon of the year: 
Elton John. Time. https://time.com/
7201151/icon-of-the-year-2024-el

MadMoney. (2018). MedMen CEO: Forget 
stoner [Video]? https://www.youtube.com/
watch?v=aOm2yCy6V20

Madras, B. K., Han, B., Compton, W. M., 
Jones, C. M., Lopez, E. I., & McCance-Katz, E. 
F. (2019). Associations of parental marijuana 
use with offspring marijuana, tobacco, and 
alcohol use and opioid misuse. JAMA Netw 
Open, 2(11), 1916015. https://pubmed.ncbi.
nlm.nih.gov/31755950/

Magdaleno, J. (2018). Mexican drug cartels 
may use legal marijuana to increase their 
presence in Northern California. Newsweek. 
https://www.newsweek.com/2018/
01/19/mexican-drug-cartels-taking-over-
california-legal-marijuana-775665.html

Marconi, A., Di Forti, M., Lewis, C. M., 
Murray, R. M., & Vassos, E. (2016). Meta-
analysis of the association between the 
level of cannabis use and risk of psychosis. 
Schizophr Bull, 42(5), 1262–1269.  
https://pubmed.ncbi.nlm.nih.gov/26884547/

Marijuana and America’s health:  
Questions and issues for policy makers 
caucus on international narcotics control; 
Hearing before Senate Caucus on 
International Narcotics Control,  
116th Congress. (2019).  
https://www.congress.gov/event/116th-
congress/senate-event/326620/text

Markus, B. (2004, January 16). Recalls 
increase for tainted marijuana, as the 
industry calls for a study. CPR News.  
https://www.cpr.org/2024/01/16/tained-
marijuana-recalls-increase-for-colorado-
cannabis-industry/

Marquette, A., Iraniparast, M., & Hammond, 
D. (2024). Adverse outcomes of cannabis 
use in Canada, before and after legalisation 
of non-medical cannabis: cross-sectional 
analysis of the International Cannabis  
Policy Study. BMJ Open, 14(1), e077908.  
https://doi.org/10.1136/bmjopen-2023-077908

Masonbrink, A. R., Hunt, J. A., Bhandal, 
A., Randell, K. A., Mermelstein, S., Wells, 
S., & Miller, M. K. (2021). Self-reported 
and documented substance use among 
adolescents in the pediatric hospital. 
Pediatrics, 147(6), e2020031468.  
https://doi.org/10.1542/peds.2020-031468

Massachusetts Department of Public 
Health. (2022). Results of the  
Massachusetts Youth Health Survey 2021.  
https://www.mass.gov/doc/results-of-the-
massachusetts-youth-health-survey- 
2021/download

Mayo Clinic. (n.d.).  
Medicine concerns during pregnancy.  
Retrieved February 8, 2025, from  
https://www.mayoclinic.org/healthy-
lifestyle/pregnancy-week-by-week/in-depth/
medicines-while-pregnant/art-20572710

McAlpine, K. (2019). Male marijuana 
use might double the risk of partner’s 
miscarriage. Boston University.  
https://www.bu.edu/articles/2019/ 
marijuana-use-and-miscarriage-risk/



72

McCabe, S. E., Arterberry, B. J., Dickinson, K., 
Evans-Polce, R. J., Ford, J. A.,  
Ryan, J. E., & Schepis, T. S. (2021). 
Assessment of changes in alcohol  
and marijuana abstinence, co-use,  
and use disorders among US young adults 
from 2002 to 2018. JAMA Pediatr, 175(1), 
64–72. https://doi.org/10.1001/
jamapediatrics.2020.3352

McCall, R. (2020). Just a week after 
recreational marijuana was legalized in 
Illinois, Chicago doctors report a spike  
in ER visits. Newsweek.  
https://www.newsweek.com/recreational- 
weed-legalized-illinois-chicago-doctors-
reporting-spike-er-visits-1481226

McCoppin, R., Hegarty, E.,  
& Cullotta, K. A. (2019). When Illinois 
legalized marijuana, it sparked a backlash 
from suburban residents who don’t want 
pot shops in their towns. Chicago Tribune. 
https://digitaledition.chicagotribune.com/
tribune/article_popover.aspx?guid= 
9c28dd57-91f3-4b69-99ce-cb6330b81702

McDonald, A. J., Kurdyak, P., Rehm, J., 
Roerecke, M., & Bondy, S. J. (2024).  
Age-dependent association of cannabis  
use with risk of psychotic disorder.  
Psychol Med, 54(11), 2926–2936.  
doi:10.1017/S0033291724000990

McGreevy, P. (2019a). California might triple 
the number of marijuana shops across 
state. Los Angeles Times. https://www.
latimes.com/local/lanow/la-me-weed-pot-
dispensaries-illegal-marijuana-weed 
maps-black-market-los-angeles-20190529-
story.html 

McGreevy, P. (2019b). California now has 
the biggest legal marijuana market in the 
world: Its black market is even bigger.  
Los Angeles Times. https://www.latimes.
com/california/story/2019-08-14/ 
californias-biggest-legal-marijuana-market

McVey, E. (2017, July 31). Chart: Recreational 
marijuana stores are clustered in  
low-income areas of Denver, Seattle.  
Marijuana Business Daily.  
https://mjbizdaily.com/chart- 
recreational-marijuana-stores-clustered-
low-income-areas-denver-seattle/

McVicar, D., Moschion, J., & Ours, J. C. (2019). 
Early illicit drug use and the age of onset 
of homelessness. J R Stat Soc: Ser A, 182(1), 
345–372. https://doi.org/10.1111/rssa.12411

Meehan-Atrash, J., Luo, W.,  
& Strongin, R. M. (2017). Toxicant formation 
in dabbing: The terpene story. ACS Omega, 
2(9), 6112–6117.

Meier, M. H., Caspi, A., Ambler, A., 
Harrington, H., Houts, R., Keefe, R. S. E., 
McDonald, K., Ward, A., Poulton, R., & Moffitt, 
T. E. (2012). Persistent cannabis users show 
neuropsychological decline from childhood 
to midlife. Proc Natl Acad Sci, 109(40), 
2657–2664. https://pubmed.ncbi.nlm.nih.
gov/22927402/

Meier, M. H., Hill, M. L., Small, P. J., & Luthar, 
S. S. (2015). Associations of adolescent 
cannabis use with academic performance 
and mental health: A longitudinal  
study of upper middle class youth.  
Drug Alcohol Depen, 156, 207–212.  
https://pubmed.ncbi.nlm.nih.gov/26409752/

Mennis, J., McKeon, T. P., & Stahler, G. J. 
(2023). Recreational cannabis legalization 
alters associations among cannabis use, 
perception of risk, and cannabis use 
disorder treatment for adolescents and 
young adults. Addict Behav, 138, 107552. 
https://doi.org/10.1016/j.addbeh.2022.107552

Meola, S. D., Tearney, C. C., Haas, S. A., 
Hackett, T. B., & Mazzaferro, E. M. (2012). 
Evaluation of trends in marijuana toxicosis 
in dogs living in a state with legalized 
medical marijuana: 125 dogs (2005–2010).  
J Vet Emerg Crit Care, 22(6), 690–696. 
https://doi.org/10.1111/j.1476-4431.2012.00818.x



73

Miech, R. A., Johnston, L. D., &  
Patrick, M. E. (2023a). Monitoring the Future:  
A continuing study of American youth  
(8th- and 10th-grade surveys).  
Inter-university Consortium for Political  
and Social Research [distributor].  
https://doi.org/10.3886/ICPSR39171.v1

Miech, R. A., Johnston, L. D., Patrick, 
M. E., O’Malley, P. M., Bachman, J. G., & 
Schulenberg, J. E. (2023b).  
National survey results on drug use,  
1975–2022: Secondary school students. 
Monitoring the Future.  
https://monitoringthefuture.org/ 
wp-content/uploads/2022/12/mtf2022.pdf

Mike. (2024, May 22). They look like regular 
gummies but they’re not: cannabis edibles 
and kids. Illinois Poison Center Blog.  
https://ipcblog.wpengine.com/2024/05/22/
they-look-like-regular-gummies-but- 
theyre-not-cannabis-edibles-and-kids/

Miller, B. (2018). Molson Coors makes 
cannabis-infused beverage deal in Canada. 
https://www.cnbc.com/2018/08/01/molson-
coors-makes-cannabis-infused-beverage-
deal-in-canada.html

Miller, N. S., Ipeku, R., & Oberbarnscheidt, 
T. (2020). A review of cases of marijuana 
and violence. Int J Environ Res Public 
Health, 17(5), 1578. https://doi.org/10.3390/
ijerph17051578

Miller, T., & Bischof, A. (2020). Electricity 
demand’s COVID comeback. Morningstar. 
https://www.morningstar.com/stocks/
electricity-demands-covid-comeback

Mills, E. (2012). The carbon footprint of 
indoor Cannabis production. Energy Policy, 
46, 58–67. https://www.sciencedirect.com/
science/article/abs/pii/S0301421512002285

Mitchell, K. (2017). Crime rate in  
Colorado increases much faster than  
rest of the country. Denver Post.  
https://www.denverpost.com/2017/07/11/
colorado-sees-big-increase-crime-10-
percent-higher-murder-rate/

Monitoring the Future. (n.d.-a).  
Cannabis: Trends in 12 month prevalence 
among respondents aged 19 through 65. 
Retrieved February 8, 2025,  
from https://monitoringthefuture.org/ 
data/panel/substance-use/#drug=% 
22Cannabis%22

Monitoring the Future. (n.d.-b). DELTA-8: 
Trends in 12 month prevalence among 
respondents aged 19 through 30.  
https://monitoringthefuture.org/data/panel/
substance-use/#drug=%22Delta-8%22

Monitoring the Future. (n.d.-c). Marijuana 
(cannabis): Trends in 12 month prevalence 
of use in 8th, 10th, and 12th grade.  
https://monitoringthefuture.org/data/bx-by/
drug-prevalence/#drug=%22Marijuana+% 
28Cannabis%29%22

Moore, T. M. & Stuart, G. L. (2005).  
A review of the literature on marijuana  
and interpersonal violence.  
Aggress Violent Beh, 10(2), 171–192.  
https://www.sciencedirect.com/science/ 
article/abs/pii/S1359178903000867 
?via%3Dihub

Moran, L. V., Tsang, E. S., Ongur, D.,  
Hsu, J., & Choi, M. Y. (2022). Geographical 
variation in hospitalization for psychosis 
associated with cannabis use and  
cannabis legalization in the United States:  
Psychiatry Res, 308, 114387.  
https://doi.org/10.1016/j.psychres.2022.114387

Morris Animal Foundation. (2024).  
High times: Marijuana, CBD and synthetic 
cannabinoid toxicity in pets.  
https://www.morrisanimalfoundation.org/
article/marijuana-CBD-dogs-cats

Murphy, J. (2016). Ex-big pharma executive 
behind OxyContin sells medical marijuana. 
BBC News. https://www.bbc.com/news/
world-us-canada-38083737



74

Mustonen, A., Niemelä, S., Nordström, T., 
Murray, G. K., Mäki, P., Jääskeläinen, E., & 
Miettunen, J. (2018). Adolescent cannabis 
use, baseline prodromal symptoms and 
the risk of psychosis. Br J Psychiatry, 212(4), 
227–233. https://pubmed.ncbi.nlm.nih.
gov/29557758/

National Center for Education Statistics. 
(2021). Marijuana use and illegal drug 
availability. https://nces.ed.gov/programs/
coe/indicator/a15/marijuana-use-drug-
availability

National Institute on Drug Abuse. (n.d.). 
Cannabis (marijuana). Retrieved February 
8, 2025, from https://nida.nih.gov/ 
research-topics/cannabis-marijuana

National Institute on Drug Abuse. (2020). 
DrugFacts: Marijuana concentrates.  
https://nida.nih.gov/sites/default/files/df-
marijuana-concentrates.pdf

National Institute on Drug Abuse. (2022a). 
Most reported substance use among 
adolescents held steady in 2022.  
https://nida.nih.gov/news-events/ 
news-releases/2022/12/most-reported- 
substance-use-among-adolescents- 
held-steady-in-2022

National Institute on Drug Abuse. (2022b). 
Prenatal cannabis exposure associated 
with mental disorders in children that 
persist into early adolescence. In National 
Institute on Drug Abuse. https://nida.nih.
gov/news-events/news-releases/2022/09/
prenatal-cannabis-exposure-associated-
with-mental-disorders-in-children- 
that-persist-into-early-adolescence

National Institute on Drug Abuse. (2024a, 
May 25). Can marijuana use during and 
after pregnancy harm the baby?  
https://archives.nida.nih.gov/publications/
research-reports/marijuana/can-marijuana-
use-during-pregnancy-harm-baby

National Institute on Drug Abuse.  
(2024b, July 16). Cannabis potency data. 
https://nida.nih.gov/research/research-data-
measures-resources/cannabis-potency-data

National Transportation Safety Board. 
(2022). Alcohol, other drug,  
and multiple drug use among drivers.  
https://www.ntsb.gov/safety/safety- 
studies/Documents/SRR2202.pdf

Nationwide. (2023). Doobs and don’ts: 6 
things you should know about pets and pot. 
https://petpoisonhelp.wpenginepowered.
com/wp-content/uploads/2022/04/
Nationwide_ 
Marijuana-Intoxication-Infographic.pdf

Nationwide Children’s Hospital. (2024). 
New study finds increase in exposures to 
synthetic tetrahydrocannabinols among 
young children, teens, and adults.  
https://www.newswise.com/articles/ 
new-study-finds-increase-in-exposures-to-
synthetic-tetrahydrocannabinols-among-
young-children-teens-and-adults

NBC News. (2022). Exclusive: Human 
trafficking fueling the marijuana industry. 
https://www.nbcnews.com/nightly-news/
video/exclusive-human-trafficking-fueling-
the-marijuana-industry-147946053783

Nedelman, M. (2018). Marijuana shops 
recommend products to pregnant women, 
against doctors’ warnings. CNN.  
https://www.cnn.com/2018/05/10/health/
cannabis-marijuana-dispensaries-
pregnancy-study/index.html

Neustaeter, B., & Favare, A. (2022).  
Cannabis poisoning in Ont. kids  
“more frequent and severe” since 
legalization: Study. CTVNews.  
https://www.ctvnews.ca/health/cannabis-
poisoning-in-ont-kids-more-frequent- 
and-severe-since-legalization-
study-1.5730591



75

Niemi-Pynttäri, J. A., Sund, R.,  
Putkonen, H., Vorma, H., Wahlbeck, K.,  
& Pirkola, S. P. (2013). Substance-induced 
psychoses converting into schizophrenia: 
A register-based study of 18,478 Finnish 
inpatient cases. J Clin Psychiatry, 74(1), 
94–99. https://pubmed.ncbi.nlm.nih.
gov/23419236/

Nieves, A. (2021, October 23).  
California’s legal weed industry can’t 
compete with illicit market. Politico.  
https://www.politico.com/news/2021/10/23/
california-legal-illicit-weed-market-516868

North, C., & Loukas, A. (2023). Marijuana 
use behaviors on Texas college campuses. 
Addict Behav, 141, 107634.  
https://doi.org/10.1016/j.addbeh.2023.107634

Nourbakhsh, M., Miller, A., Gofton, J., Jones, 
G., & Adeagbo, B. (2019). Cannabinoid 
hyperemesis syndrome: Reports of fatal 
cases. J Forensic Sci, 64(1), 270–274.  
https://pubmed.ncbi.nlm.nih.gov/29768651/

Office of Governor Gavin Newsom. (2022). 
Governor signs bills to expand the legal 
cannabis market, address impacts  
from past prohibition of cannabis  
[Press release]. https://www.gov.
ca.gov/2022/09/18/governor-newsom- 
signs-legislation-to-strengthen- 
californias-cannabis-laws/

Office of the Surgeon General. (2019).  
U.S. Surgeon General’s advisory:  
Marijuana use and the  
developing brain. U.S. Department  
of Health and Human Services.  
https://www.hhs.gov/surgeongeneral/
reports-and-publications/addiction- 
and-substance-misuse/advisory- 
on-marijuana-use-and-developing- 
brain/index.html

Olfson, M., Wall, M. M., Liu, S.-M., &  
Blanco, C. (2018). Cannabis use and  
risk of prescription opioid use disorder  
in the United States. Am J Psychiatry, 
175(1), 47–53. https://pubmed.ncbi.nlm.nih.
gov/28946762/

Oregon Health Authority. (2016).  
Marijuana use, attitudes and  
health effects in Oregon.  
https://www.oregon.gov/oha/ph/
PreventionWellness/marijuana/ 
Documents/oha-8509-marijuana-report.pdf

Oregon Health Authority. (2017).  
Oregon healthy teens survey. 
https://www.oregon.gov/oha/PH/
BIRTHDEATHCERTIFICATES/SURVEYS/
OREGONHEALTHYTEENS/Pages/2017.aspx

Oregon Liquor Control Commission. (2018). 
Cannabis information systems properly 
functioning but monitoring and security 
enhancements are needed. https://sos.
oregon.gov/audits/documents/2018-07.pdf

Oregon Liquor Control Commission.  
(2020, September). Data extracted from  
the Metrc cannabis tracking system on.  
https://digital.osl.state.or.us/islandora/
object/osl:368017

Oregon-Idaho High Intensity Drug 
Trafficking Area. (2018). An initial 
assessment of cannabis production, 
distribution, and consumption in 
Oregon 2018: An insight report. 
https://static1.squarespace.com/
static/579bd717c534a564c72ea7bf/t/
5b69d694f950b7f0399c4bfe/
1533662876506/An+Initial+Assessment+ 
of+Cannabis+Production+Distribution+and+
Consumption+in+Oregon+2018_OR-
ID+HIDTA_8-6-18.pdf

Orr, C., Spechler, P., Cao, Z., Albaugh, 
M., Chaarani, B., Mackey, S., D’Souza, D., 
Allgaier, N., Banaschewski, T., Bokde, A. L. 
W., Bromberg, U., Büchel, C., Quinlan, E. B., 
Conrod, P., Desrivières, S., Flor, H., Frouin, V., 
Gowland, P., Heinz, A., & Garavan, H. (2019). 
Grey matter volume differences associated 
with extremely low levels of cannabis use 
in adolescence. J Neurosci, 39(10), 1817–1827. 
https://pubmed.ncbi.nlm.nih.gov/30643026/



76

Ott, W. R., Zhao, T., Cheng, K.-C., 
Wallace, L. A., & Hildemann, L. M. 
(2021). Measuring indoor fine particle 
concentrations, emission rates, and decay 
rates from cannabis use in a residence. 
Atmos Environ: X, 10. https://www.
sciencedirect.com/science/article/pii/
S259016212100006X?via%3Dihub

Paschall, M. J., García-Ramírez, G., & 
Grube, J. W. (2021). Recreational marijuana 
legalization and use among california 
adolescents: Findings from a statewide 
survey. J Stud Alcohol Drugs, 82(1), 103–111. 
https://doi.org/10.15288/jsad.2021.82.103

Patrick, M. E., Miech, R. A., Johnston, L. D., 
& O’Malley, P. M. (2024). National data on 
substance use among adults ages 19 to 65, 
1976–2023. Monitoring the Future.  
https://monitoringthefuture.org/wp-
content/uploads/2024/07/mtfpanel2024.pdf

Pawar, A. K. S., Firmin, E. S., Wilens, T. E.,  
& Hammond, C. J. (2024). Systematic review 
and meta-analysis: Medical and recreational 
cannabis legalization and cannabis use 
among youth in the United States.  
J Am Acad Child Psy, 63(11), 1084–1113. 
https://doi.org/10.1016/j.jaac.2024.02.016

Peace, M. R., Butler, K. E., Wolf, C. E.,  
Poklis, J. L., & Poklis, A. (2016). Evaluation 
of two commercially available cannabidiol 
formulations for use in electronic cigarettes. 
Front Pharmacol, 7. https://www.frontiersin.
org/articles/10.3389/fphar.2016.00279/full

Pellechia, T. (2018, February 12). Does 
legalizing marijuana threaten wine 
(and beer) consumption? Forbes. 
https://www.forbes.com/sites/
thomaspellechia/2018/02/12/
does-legalizing-marijuana-threaten-wine-
and-beer-consumption/

Peng, H., Li, H., Wei, Y., Zhang, R., Chang, X., 
Meng, L., Wang, K., He, Q., & Duan, T. (2023). 
Effects of prenatal exposure to  
THC on hippocampal neural development 
in offspring. Toxicol Lett, 374, 48–56.  
https://doi.org/10.1016/j.toxlet.2022.12.007

Perez-Vilar, S., Freyria Duenas, P., Radin, R., 
et al. (2024). State cannabis legalization  
and trends in cannabis-related disorders  
in US older adults, 2017 to 2022.  
JAMA Netw Open, 7(6), e2417634. 
doi:10.1001/jamanetworkopen.2024.17634

Petrilli, K., Ofori, S., Hines, L., Taylor, 
G., Adams, S., & Freeman, T. P. (2022). 
Association of cannabis potency with 
mental ill health and addiction: A 
systematic review. Lancet Psychiatry,  
9(9), 736–750. https://doi.org/|10.1016/ 
S2215-0366(22)00161-4

Pfizer. (2022). Pfizer completes acquisition 
of Arena Pharmaceuticals. https://www.
pfizer.com/news/press-release/press-
release-detail/pfizer-completes-acquisition-
arena-pharmaceuticals

Pierre, J. M., Gandal, M., & Son, M. (2016). 
Cannabis-induced psychosis  
associated with high potency “wax dabs.”  
Schizophr Res, 172(1–3), 211–212.  
https://pubmed.ncbi.nlm.nih.gov/26876313/

Ponce, A. (2022). Growing number of 
children in Illinois being hospitalized after 
consuming edibles. FOX 32 Chicago.  
https://www.fox32chicago.com/news/
growing-number-of-children-in-illinois-
being-hospitalized-after-consuming-edibles

Potter, N. (2024, May 17). DEA report reflects 
average potency of THC in illegal cannabis 
at 16%. High Times. https://hightimes.com/
news/dea-report-reflects-average-potency-
of-thc-in-illegal-cannabis-at-16/

PRSC Cannabis Concentration Workgroup. 
(2020). Cannabis concentration and health 
risks: A report for the Washington State 
Prevention Research Subcommittee (PRSC). 
https://adai.uw.edu/wordpress/wp-content/
uploads/2020/11/Cannabis-Concentration-
and-Health-Risks-2020.pdf



77

Queally, J., & Parvini, S. (2018). For police, 
catching stoned drivers isn’t so easy. 
Los Angeles Times. https://www.latimes.
com/local/lanow/la-me-ln-marijuana-dui-
20180322-story.html

Quinn, J., & Summers, H. (2021). Growing 
cannabis indoors produces a lot of 
greenhouse gases: Just how much depends 
on where it’s grown. Colorado State 
University: Source. https://source.colostate.
edu/growing-cannabis-indoors-produces-
a-lot-of-greenhouse-gases-just-how-much-
depends-on-where-its-grown/

Racino, B. (2023, September 20).  
NY’s testing failures expose legal weed 
consumers to unsafe cannabis;  
a “serious health threat.” Syracuse.
com. https://www.syracuse.com/
marijuana/2023/09/nys-testing-failures-
expose-legal-weed-consumers-to-unsafe-
cannabis-a-serious-health-threat.html

Reitz, K. C. (2015). An environmental 
argument for a consistent federal  
policy on marijuana.  
Ariz Law Rev, 57(1085).  
https://arizonalawreview.org/an-
environmental-argument-for-a- 
consistent-federal-policy-on-marijuana/

Reott, J. (2020). Legal cannabis presents 
challenges for utilities, opportunities for 
energy efficiency. Alliance to Save Energy. 
https://www.ase.org/blog/legal-cannabis-
presents-challenges-utilities-opportunities-
energy-efficiency

Richtel, M. (2021, February 27).  
This drug gets you high, and is legal 
(maybe) across the country.  
New York Times.  
https://www.nytimes.com/2021/02/27/
health/marijuana-hemp-delta-8-thc.html

Richter, K. P., & Levy, S. (2014).  
Big marijuana: Lessons from big tobacco.  
N Engl J Med, 371(5), 399–401.  
https://pubmed.ncbi.nlm.nih.gov/24918955/

Road Safety & Public Health Research 
Team, Department of Emergency Medicine. 
(2024). National drug driving study 2024. 
University of British Columbia.  
https://med-fom-rsph.sites.olt.ubc.ca/
files/2024/05/NDD-National-2024-Final.pdf

Rockefeller Institute of Government. (n.d.). 
Marijuana opt-out tracker.  
Retrieved February 8, 2025,  
from https://rockinst.org/issue-areas/ 
state-local-government/municipal-opt- 
out-tracker/

Rocky Mountain HIDTA Strategic 
Intelligence Unit. (2019).  
The legalization of marijuana  
in Colorado: The impact.  
https://www.thenmi.org/wp-content/
uploads/2021/02/RMHIDTA-Vol-6-9_2019.pdf

Romero, D. (2019, September 20).  
California’s cannabis black market is 
eclipsing its legal one. NBC News.  
https://www.nbcnews.com/news/us-news/
california-s-cannabis-black-market- 
has-eclipsed-its-legal-one-n1053856

Romm, K. F., West, C. D., & Berg, C. J. (2021). 
Mode of marijuana use among young 
adults: Perceptions, use profiles,  
and future use. Subst Use Misuse, 56(12), 
1765–1775. https://doi.org/10.1080/ 
10826084.2021.1949724

Romo, V. (2019, August 16).  
Maryland court rules marijuana odor  
not enough to search a person. NPR.  
https://www.npr.org/2019/08/16/751783763/
maryland-court-rules-marijuana-odor- 
not-enough-to-search-a-person

Rosenthal, A., & Reed, J. K. (2022).  
Driving under the influence of drugs and 
alcohol. Colorado Division of Criminal 
Justice. https://cdpsdocs.state.co.us/ors/
docs/reports/2021-DUI_HB17-1315_r.pdf



78

Rotella, S., Berg, K., Yalch, G., & Adcock, C. 
(2024, March 14). Gangsters, money and 
murder: How Chinese organized crime is 
dominating America’s illegal marijuana 
market. ProPublica. https://www.propublica.
org/article/chinese-organized-crime-us-
marijuana-market

Russo, M. (2021, July 27). I-Team: NYC area 
pediatricians see sharp rise in kids  
ingesting marijuana edibles. NBC New York.  
https://www.nbcnewyork.com/
investigations/i-team-pediatricians-see-
sharp-rise-in-kids-ingesting-marijuana-
edibles-at-toxic-levels/3175893/

Salas-Wright, C. P., Cano, M., Hai, A. H.,  
Oh, S., & Vaughn, M. G. (2021).  
Prevalence and correlates of driving  
under the influence of cannabis in the U.S.  
Am J Prev Med, 60(6), e251–e260.  
https://doi.org/10.1016/j.amepre.2021.01.021

Salmore, R., & Finn, K. (2016). The hidden 
costs of marijuana use in Colorado:  
One emergency department’s experience. 
J Glob Drug Policy Pract, 10(Summer), 
1–2. https://www.researchgate.net/
publication/314140400_The_Hidden_
Costs_of_Marijuana_Use_in_Colorado_One_
Emergency_Department’s_Experience

Salottolo, K., Peck, L., Tanner Ii, A., Carrick, 
M. M., Madayag, R., McGuire, E., & Bar-Or, D. 
(2018). The grass is not always greener:  
A multi-institutional pilot study of 
marijuana use and acute pain management 
following traumatic injury. Patient Saf Surg, 
12, 16. https://doi.org/10.1186/s13037-018- 
0163-3

Samba Recovery. (2024). Marijuana use 
increases chances of kids becoming college 
drop outs. https://www.sambarecovery.com/
rehab-blog/marijuana-use-and-college-
drop-outs

Sanderson, J. A. (2022). Recreational 
cannabis legalization and homelessness 
in the US: A quasi-experimental national 
policy analysis [Master’s dissertation, 
Clemson University]. https://tigerprints.
clemson.edu/all_theses/3750

Sauter, M. (2018, May 2). Which state’s 
residents drink the most beer?  
Brews news you can use for your next bar 
bet. USA Today. https://www.usatoday.com/
story/money/personalfinance/2018/05/02/
which-states-residents-drink-most-
beer/569430002/

Schoeler, T., Monk, A., Sami, M. B.,  
Klamerus, E., Foglia, E., Brown, R.,  
Camuri, G., Altamura, A. C., Murray, R., & 
Bhattacharyya, S. (2016). Continued versus 
discontinued cannabis use in patients with 
psychosis: A systematic review and meta-
analysis. Lancet Psychiatry, 3(3), 215–225.  
https://doi.org/10.1016/S2215-0366(15)00363-6

Schuster, R. M., Gilman, J., Schoenfeld, D., 
Evenden, J., Hareli, M., Ulysse, C., Nip, E., 
Hanly, A., Zhang, H., & Evins, A. E. (2018). 
One month of cannabis abstinence in 
adolescents and young adults is associated 
with improved memory. J Clin Psychiatry, 
79(6). https://pubmed.ncbi.nlm.nih.
gov/30408351/

Schwabe, A. L., Johnson, V., Harrelson, J., & 
McGlaughlin, M. E. (2023). Uncomfortably 
high: Testing reveals inflated THC potency 
on retail Cannabis labels. PloS One, 18(4), 
e0282396. https://doi.org/10.1371/journal.
pone.0282396

Secades-Villa, R., Garcia-Rodríguez, O.,  
Jin, C. J., Wang, S., & Blanco, C. (2015).  
Probability and predictors of the cannabis  
gateway effect: A national study. Int J Drug 
Policy, 26(2), 135–142. https://pubmed.ncbi.
nlm.nih.gov/25168081/

Select Committee on the CCP. (2024). 
Testimony by Donald H. Im.  
https://www.congress.gov/118/meeting/
house/117142/documents/HHRG-118- 
ZS00-20240416-SD001.pdf



79

Shear, M. D., & Kanno-Youngs, Z.  
(2022, October 6). Biden pardons thousands 
convicted of marijuana possession  
under federal law. New York Times.  
https://www.nytimes.com/2022/10/06/us/
politics/biden-marijuana-pardon.html

Sheetz, M. (2018, August 15).  
Corona beer maker Constellation ups  
bet on cannabis with $4 billion 
investment in Canopy Growth. CNBC.  
https://www.cnbc.com/2018/08/15/corona-
maker-constellation-ups-bet-on-cannabis-
with-4-billion-investm.html

Shephard, A., Dölek, Ş., & Barrett, S. P. (2023). 
Investigating predictors of problematic 
alcohol, cannabis, and nicotine use  
among legal users of all three substances.  
Front Psychiatry, 14, 1110415.  
https://doi.org/10.3389/fpsyt.2023.1110415

Shi, Y., & Liang, D. (2020). The association 
between recreational cannabis 
commercialization and cannabis exposures 
reported to the US National Poison Data 
System. Addiction, 115(10), 1890–1899.  
https://pubmed.ncbi.nlm.nih.gov/32080937/

Shover, C. L., Davis, C. S., Gordon, S. C., & 
Humphreys, K. (2019). Association between 
medical cannabis laws and opioid overdose 
mortality has reversed over time.  
Proc Natl Acad Sci, 116(26), 12624–12626.  
https://pubmed.ncbi.nlm.nih.gov/31182592/

Shrivastava, A., Johnston, M., Terpstra, K., & 
Bureau, Y. (2014). Cannabis and psychosis: 
Neurobiology. Indian J Psychiatry, 
56(1), 8–16. https://doi.org/10.4103/0019-
5545.124708

Silins, E., Horwood, L. J., Patton, G. C., 
Fergusson, D. M., Olsson, C. A., Hutchinson, 
D. M., Spry, E., Toumbourou, J. W., 
Degenhardt, L., Swift, W., Coffey, C., Tait, R. 
J., Letcher, P., Copeland, J., & Mattick, R. P. 
(2014). Young adult sequelae of adolescent 
cannabis use: An integrative analysis. 
Lancet Psychiatry, 1(4), 286–293.  
https://pubmed.ncbi.nlm.nih.gov/26360862/

Smart Approaches to Marijuana. (2023a). 
Executive summary. https://learnaboutsam.
org/wp-content/uploads/2024/01/SAM-
Analysis-of-HHS-Cannabis-Rescheduling-
Rationale.pdf

Smart Approaches to Marijuana. (2023b). 
Federal Reserve Bank of Kansas City finds 
economic costs of THC drug legalization 
outweigh gains. https://learnaboutsam.
org/2023/10/federal-reserve-bank-of-kansas-
city-finds-economic-costs-of-thc-drug-
legalization-outweigh-gains/

Smart Approaches to Marijuana. (2023c). 
SAM 12/01/23 Friday fact: Violent crime 
spikes after marijuana legalization in  
four states. https://learnaboutsam.org/
2023/12/sam-12-01-23-friday-fact-violent-
crime-spikes-after-marijuana-legalization-
in-four-states/

Smart, R., Caulkins, J. P., Kilmer, B., 
Davenport, S., & Midgette, G. (2017). 
Variation in cannabis potency  
and prices in a newly legal market: 
Evidence from 30 million cannabis sales  
in Washington state; Legal cannabis 
potency and price variation.  
Addiction, 112(12), 2167–2177.  
https://pubmed.ncbi.nlm.nih.gov/28556310/

Smith, D. (2020, September 2020).  
A resource-efficient cannabis industry 
starts with benchmarking. Health Europa.  
https://www.healtheuropa.com/a- 
resource-efficient-cannabis-industry- 
starts-with-benchmarking/103049/

Smith, P. (2017, August 19). Why are so 
many pot shops in poor neighborhoods? 
Salon. https://www.salon.com/2017/08/19/
why-are-so-many-pot-shops-in-poor-
neighborhoods_partner/

Smith, T. (2021). Massachusetts marijuana 
establishments surpass $2 billion  
in gross sales. Cannabis Control 
Commission Massachusetts.  
https://masscannabiscontrol.com/2021/09/
massachusetts-marijuana-establishments-
surpass-2-billion-in-gross-sales/



80

Society for the Study of Addiction.  
(2024, November 14). Cannabis use can 
cause chromosomal damage,  
increasing cancer risk and harming 
offspring [press release].  
https://www.eurekalert.org/ 
news-releases/1064209

Summerville, K. (2024, March 18).  
North Texas hospitals see rise in children 
with marijuana ingestion. WFAA-TV.  
https://www.wfaa.com/article/news/health/
north-texas-hospitals-see-rise-children-
marijuana-ingestion/287-cec416cb- 
7ad6-4574-9757-b72a19b4956d

Soh, J., Kim, Y., Shen, J., Kang, M.,  
Chaudhry, S., Chung, T. H., Kim, S. H.,  
Hwang, Y., Lim, D., Khattak, A.,  
Frimer, L., & Yoo, J. W. (2024).  
Trends of emergency department visits  
for cannabinoid hyperemesis syndrome  
in Nevada: An interrupted time series  
analysis. PloS One, 19(5), e0303205.  
https://doi.org/10.1371/journal.pone.0303205

Sophocleous, A., Robertson, R.,  
Ferreira, N. B., McKenzie, J., Fraser, W. D.,  
& Ralston, S. H. (2017). Heavy cannabis  
use is associated with low bone mineral 
density and an increased risk of fractures.  
Am J Med, 130(2), 214–221.  
https://doi.org/10.1016/j.amjmed.2016.07.034

St. John, P. (2022a). Nobody knows  
how widespread illegal cannabis grows  
are in California: So we mapped them.  
Los Angeles Times.  
https://www.latimes.com/california/story 
/2022-09-08/how-we-mapped-illegal-
cannabis-farms-in-california

St. John, P. (2022b). The reality of legal  
weed in California: Huge illegal grows, 
violence, worker exploitation and deaths.  
Los Angeles Times. https://www.latimes.
com/california/story/2022-09-08/reality- 
of-legal-weed-in-california-illegal- 
grows-deaths

St. John, P., & Halperin, A. (2024, June 14). 
The dirty secret of California’s legal weed. 
Los Angeles Times. https://www.latimes.
com/california/story/2024-06-14/the- 
dirty-secret-of-californias-legal-weed

Stall, N. M., Shi, S., Malikov. K., et al. (2024). 
Edible cannabis legalization  
and cannabis poisonings in older adults.  
JAMA Intern Med, 184(7), 840–842. 
doi:10.1001/jamainternmed.2024.1331

Statista. (n.d.-a). Number of McDonald’s 
restaurants in North America from  
2012 to 2023, by country.  
Retrieved February 8, 2025,  
from https://www.statista.com/statistics/ 
256040/mcdonalds-restaurants-in- 
north-america/

Statista. (n.d.-b). Retail sales share 
of recreational marijuana amid the 
coronavirus outbreak in Washington  
state in 2020, by product type.  
Retrieved February 8, 2025,  
from https://www.statista.com/
statistics/1139561/washington-marijuana-
retail-sales-share-by-product/

Stratacomm. (2022).  
Virginia Statewide Impaired Driving Survey.  
https://web.archive.org/web/20221211151015/
https://www.cannabis.virginia.gov/
media/governorvirginiagov/cannabis/
cca-stratacomm-safe-driving-report-
public-221025.pdf

Stratton, J. (2020). Fatal crashes  
involving drivers who test positive for 
marijuana increase after state  
legalizes drug. AAA NewsRoom.  
https://newsroom.aaa.com/2020/01/ 
fatal-crashes-involving-drivers-who-test-
positive-for-marijuana-increase-after- 
state-legalizes-drug/

Substance Abuse and Mental Health 
Services Administration. (n.d.).  
Know the effects, risks and side effects of 
marijuana. Retrieved February 8, 2025,  
from https://www.samhsa.gov/substance-
use/learn/marijuana/risks



81

Substance Abuse and Mental Health 
Services Administration. (2014). 2013–2014 
National Survey on Drug Use and Health: 
Model-based prevalence estimates (50 
states and the District of Columbia).  
https://www.samhsa.gov/data/sites/
default/files/NSDUHsaePercents2014.pdf

Substance Abuse and Mental Health 
Services Administration. (2019a).  
2018–2019 National Survey on  
Drug Use and Health: Model-based 
prevalence estimates.
https://www.samhsa.gov/data/sites/ 
default/files/reports/rpt32805/
2019NSDUHsaeExcelPercents/
2019NSDUHsaeExcelPercents/
2019NSDUHsaePercents.pdf

Substance Abuse and Mental Health 
Services Administration. (2019b).  
Table 7.1A. In Results from the 2019  
National Survey on Drug Use and Health.  
https://www.samhsa.gov/data/
sites/default/files/reports/rpt29394/
NSDUHDetailedTabs2019/
NSDUHDetTabsSect7pe2019.htm

Substance Abuse and Mental  
Health Services Administration. (2020).  
Table 5.1A. In Results from the  
2020 National Survey on Drug Use  
and Health.  
https://www.samhsa.gov/data/
sites/default/files/reports/rpt35323/
NSDUHDetailedTabs2020v25/
NSDUHDetailedTabs2020v25/
NSDUHDetTabsSect5pe2020.htm

Substance Abuse and Mental Health 
Services Administration. (2022a).  
Drug Abuse Warning Network (DAWN): 
Findings from drug-related emergency 
department visits, 2021. US Department  
of Health and Human Services.  
https://library.samhsa.gov/sites/default/ 
files/pep23-07-03-001.pdf

Substance Abuse and Mental Health 
Services Administration. (2022b).  
Tables 8.3A & 8.4A. In Results from 
the 2022 National Survey on Drug 
Use and Health. https://www.samhsa.
gov/data/sites/default/files/reports/
rpt42728/NSDUHDetailedTabs2022/
NSDUHDetailedTabs2022/NSDUHDet 
Tabs8-3and8-4pe2022.pdf

Substance Abuse and Mental Health 
Services Administration. (2023a).  
Drug Abuse Warning Network (DAWN): 
Findings from Drug-Related Emergency 
Department Visits, 2022. US Department  
of Health and Human Services.  
https://library.samhsa.gov/sites/default/ 
files/pep23-07-03-001.pdf

Substance Abuse and Mental Health 
Services Administration. (2023b).  
Table 1.1A. In Results from the 2023  
National Survey on Drug Use and Health.  
https://www.samhsa.gov/data/
sites/default/files/reports/rpt47100/
NSDUHDetailedTabs2023/NSDUH 
DetailedTabs2023/2023-nsduh-detailed-
tables-sect1pe.htm

Substance Abuse and Mental Health 
Services Administration. (2023c).  
Table 1.72A. In Results from the 2023 
National Survey on Drug Use and Health.  
https://www.samhsa.gov/data/
sites/default/files/reports/rpt47100/
NSDUHDetailedTabs2023_v1/NSDUH 
DetailedTabs2023_v1/2023-nsduh-detailed-
tables-sect1pe.htm#tab1.72a

Substance Abuse and Mental Health 
Services Administration. (2023d).  
Table 1.72B. In Results from the 
2023 National Survey on Drug Use 
and Health. https://www.samhsa.
gov/data/sites/default/files/reports/
rpt47100/NSDUHDetailedTabs2023_v1/
NSDUHDetailedTabs2023_v1/2023-nsduh-
detailed-tables-sect1pe.htm#tab1.72b



82

Substance Abuse and Mental Health 
Services Administration. (2023e).  
Table 3.1A. In Results from the 2023  
National Survey on Drug Use and Health.  
https://www.samhsa.gov/data/
sites/default/files/reports/rpt47100/
NSDUHDetailedTabs2023_v1/
NSDUHDetailedTabs2023_v1/2023-nsduh-
detailed-tables-sect3pe.htm#tab3.1a

Substance Abuse and Mental Health 
Services Administration. (2023f).  
Table 5.1A. In Results from the 2023 
National Survey on Drug Use and Health. 
https://www.samhsa.gov/data/sites/ 
default/files/reports/rpt47100/NSDUH 
DetailedTabs2023/NSDUHDetailed 
Tabs2023/2023-nsduh-detailed-tables-
sect5pe.htm

Substance Abuse and Mental Health 
Services Administration. (2023g).  
Table 5.1B. In Results from the  
2023 National Survey on  
Drug Use and Health.  
https://www.samhsa.gov/data/
sites/default/files/reports/rpt47100/
NSDUHDetailedTabs2023_v1/
NSDUHDetailedTabs2023_v1/2023-nsduh-
detailed-tables-sect5pe.htm#tab5.1b

Substance Abuse and Mental Health 
Services Administration. (2023h).  
Table 6.1A. In Results from the 2023 
National Survey on Drug Use and Health.  
https://www.samhsa.gov/data/
sites/default/files/reports/rpt47100/
NSDUHDetailedTabs2023/
NSDUHDetailedTabs2023/2023-nsduh-
detailed-tables-sect6pe.htm 

Substance Abuse and Mental Health 
Services Administration. (2023i).  
Table 8.34A. In Results from the 
2023 National Survey on Drug Use 
and Health. https://www.samhsa.
gov/data/sites/default/files/reports/
rpt47100/NSDUHDetailedTabs2023_v1/
NSDUHDetailedTabs2023_v1/2023-nsduh-
detailed-tables-sect8pe.htm#tab8.34a

Substance Abuse and Mental Health 
Services Administration. (2024a). 2023 
National Survey on Drug Use and Health: 
Among the lesbian, gay, bisexual, or some 
other term (LGB+) population aged 12 or 
older. https://www.samhsa.gov/data/
sites/default/files/reports/rpt53159/2023-
nsduh-pop-slides-lbgplus.pdf

Substance Abuse and Mental Health 
Services Administration. (2024b). Drug 
Abuse Warning Network (DAWN): National 
estimates from drug-related emergency 
department visits, 2023. U.S. Department  
of Health and Human Services.  
https://www.samhsa.gov/data/sites/default/
files/reports/rpt53161/dawn-national-
estimates-2023.pdf

Suebsaeng, A., Bixby, S., & Rawnsley, A. (2021, 
March 18). Biden White House sandbags 
staffers, sidelines dozens  
for pot use. The Daily Beast.  
https://www.thedailybeast.com/ 
biden-white-house-sandbags-staffers-
sidelines-dozens-for-pot-use

Sun, R., Mendez, D., & Warner, K. E. (2022). 
Use of electronic cigarettes among 
cannabis-naive adolescents and its 
association with future cannabis use.  
JAMA Network Open, 5(7), e2223277.  
https://doi.org/10.1001/
jamanetworkopen.2022.23277

Taer, J. (2023, August 16).  
Exclusive: Illegal Chinese marijuana grow 
operations are taking over blue state,  
leaked memo says. Daily Caller.  
https://dailycaller.com/
2023/08/16/exclusive-illegal-chinese-
marijuana-grow-operations-taking-over-
blue-state-leaked-memo-says/

Tan, A. S. L., Weinreich, E., Padon, A., 
Sanchez, M., Snyder, K. M., Vasilyeva, A., 
Sandh, S., Goldmann, E., Goodman, M.,  
& Ompad, D. C. (2022). Presence of content 
appealing to youth on cannabis-infused 
edibles packaging. Subst Use Misuse, 57(8), 
1215–1219. https://doi.org/10.1080/10826084.20
22.2069268



83

Techo, E. (2024, October 30).  
Nearly 6% of pregnant women report 
marijuana use. UGA Today.  
https://news.uga.edu/pregnant-women-
report-marijuana-use/

Terala, A., Sangiuolo, K., & Milanaik, R. L. 
(2023). Access to marijuana by minors  
via online dispensaries.  
JAMA Pediatr., 177(12), 1356–1358.  
doi:10.1001/jamapediatrics.2023.3656

Thomas, A. A., Derau, K., Bradford, M. C., 
Moser, E., Garrard, A., & Mazor, S. (2019). 
Unintentional pediatric marijuana 
exposures prior to and after legalization 
and commercial availability of recreational 
marijuana in Washington State.  
J Emerg Med, 56(4), 398–404.  
https://pubmed.ncbi.nlm.nih.gov/30846215/

Thomas, D., & Tian, L. (2021). Hits from 
the bong: The impact of recreational 
marijuana dispensaries on property values. 
University of South Carolina.  
https://lin-tian.github.io/files/pot_final.pdf

Tomic, E. (2024, February 1). Triad weed: 
15 raids seize nearly 20k black market 
cannabis plants from chinese-controlled 
sites in Maine. Maine Wire.  
https://www.themainewire.com/2024/02/
triad-weed-15-raids-seize-nearly-10-tons-
of-black-market-cannabis-from-chinese-
controlled-sites-in-maine/

Trangenstein, P. J., Whitehill, J. M., Jenkins, 
M. C., Jernigan, D. H., & Moreno, M. A. (2019). 
Active cannabis marketing and adolescent 
past-year cannabis use. Drug Alcohol 
Depend, 204, 107548. https://pubmed.ncbi.
nlm.nih.gov/31550611/

Truth Initiative. (2018). Worth More’ 
campaign exposes Big Tobacco for 
its manipulation of lower-income 
communities. https://truthinitiative.org/
research-resources/targeted-communities/
worth-more-campaign-exposes-big-
tobacco-its-manipulation

Turvill, W. (2020, March 18). “The legal stuff 
is garbage”: Why Canada’s cannabis black 
market keeps thriving. Guardian.  
https://www.theguardian.com/society/2020/
mar/18/cannabis-canada-legal-
recreational-business

Tweet, M. S., Nemanich, A., & Wahl, M. 
(2023). Pediatric edible cannabis exposures 
and acute toxicity: 2017–2021.  
Pediatrics, e2022057761.  
https://doi.org/10.1542/peds.2022-057761

Twohey, M., Ivory, D., & Kessler, C.  
(2024, October 7). As America’s 
marijuana use grows, so do the harms. 
New York Times. https://www.nytimes.
com/2024/10/04/us/cannabis- 
marijuana-risks-addiction.html

UN Office on Drugs and Crime. (2022). 
Booklet 3: Drug market trends of cannabis 
and opioids. United Nations:  
Office on Drugs and Crime.  
www.unodc.org/unodc/en/data-and- 
analysis/wdr-2022_booklet-3.html

Unger, J. B., Vos, R. O., Wu, J. S.,  
Hardaway, K., Sarain, A. Y. L., Soto, D. W., 
Rogers, C., & Steinberg, J. (2020).  
Locations of licensed and unlicensed 
cannabis retailers in California:  
A threat to health equity?  
Prev Med Rep, 19, 101165.  
https://doi.org/10.1016/j.pmedr.2020.101165

U.S. Attorney’s Office, Southern District of 
California. (2021, July 9). Border pesticide 
initiative results in prosecution of  
50 defendants for smuggling  
dangerous chemicals [press release].  
https://www.justice.gov/usao-sdca/
pr/border-pesticide-initiative-results-
prosecution-50-defendants- 
smuggling-dangerous

U.S. Census Bureau. (2019).  
QuickFacts: Boston city, Massachusetts. 
https://www.census.gov/quickfacts/
bostoncitymassachusetts



84

U.S. Census Bureau. (2024, December 12). 
Cannabis excise sales tax.  
https://www.census.gov/library/
visualizations/interactive/cannabis- 
excise-sales-tax.html

U.S. Department of Agriculture. (2018). 
Drug enforcement on national forest 
system lands. https://www.oversight.
gov/sites/default/files/documents/
reports/2018-06/08003-0001-22.pdf

U.S. Environmental Protection Agency. 
(2023). Green vehicle guide.  
https://www.epa.gov/greenvehicles

U.S. Food and Drug Administration. 
(2022). 5 things to know about Delta-8 
tetrahydrocannabinol: Delta-8 THC.  
https://www.fda.gov/consumers/ 
consumer-updates/5-things-know- 
about-delta-8-tetrahydrocannabinol- 
delta-8-thc

U.S. Office of National Drug Control Policy. 
(2020). National drug  
control strategy. Southwest border 
counternarcotics strategy.  
https://purl.fdlp.gov/GPO/gpo133780

U.S. Senate Committee on Finance. (2022). 
Protecting youth mental health:  
Part I; An advisory and call to action. 
https://www.finance.senate.gov/hearings/
protecting-youth-mental-health-part-i_- 
an-advisory-and-call-to-action

U.S. Sentencing Commission. (2014). 
Statement of Chris Boehm,  
Assistant Director Law Enforcement  
and Investigations, Forest Service,  
US Department of Agriculture,  
before the United States Sentencing 
Commission. https://www.ussc.gov/sites/
default/files/pdf/amendment-process/
public-hearings-and-meetings/20140313/
Testimony_Boehm.pdf

UVA Health. (2022, July 21). Blue Ridge 
Poison Center sees major spike in  
THC-related calls.  
https://newsroom.uvahealth.
com/2022/07/21/blue-ridge-poison-center-
fivefold-increase-delta-8-thc-calls/

Vallée, A. (2024). Heavy lifetime  
cannabis use and mortality by sex.  
JAMA Netw Open, 7(6), e2415227.  
doi:10.1001/jamanetworkopen.2024.15227

Vermont Cannabis Control Board. (2022). 
Report to the General Assembly.  
https://legislature.vermont.gov/assets/
Legislative-Reports/2022-Act-158-Sec.-22-
Cannabis-Solid-Concentrates-Report.pdf

Vinicky, A. (2022, December 8).  
While a Black-owned cannabis dispensary 
opens in Chicago, critics say state’s  
equity work still falling short. WTTW News.  
https://news.wttw.com/2022/12/08/while-
black-owned-cannabis-dispensary-opens-
chicago-critics-say-state-s-equity-work-still 

Volkow, N. D., Baler, R. D., Compton, W. M., & 
Weiss, S. R. B. (2014). Adverse health effects 
of marijuana use. N Engl J Med, 370(23), 
2219–2227.

Volkow, N. D., Compton, W. M., Blanco, C., 
Einstein, E. B., & Han, B. (2024).  
Associations of cannabis use, use frequency, 
and cannabis use disorder with violent 
behavior among young adults in the United 
States. Int J Drug Policy, 128, 104431.  
https://doi.org/10.1016/j.drugpo.2024.104431

Volkow, N. D., Han, B., Compton, W. M., & 
Blanco, C. (2017). Marijuana use during 
stages of pregnancy in the United States. 
Ann Intern Med, 166(10), 763–764.  
https://pubmed.ncbi.nlm.nih.gov/28418460/



85

Vozoris, N. T., Zhu, J., Ryan, C. M.,  
Chow, C.-W., & To, T. (2022). Cannabis use 
and risks of respiratory and all-cause 
morbidity and mortality: A population-
based, data-linkage, cohort study. BMJ 
Open Respir Res, 9(1), e001216. https://
bmjopenrespres.bmj.com/content/9/1/
e001216

Waddell, J. T. (2021). Between- and within-
group effects of alcohol and cannabis co-
use on AUD/CUD in the NSDUH 2002–2019. 
Drug Alcohol Depend, 225, 108768.  
https://doi.org/10.1016/j.
drugalcdep.2021.108768

Wallack, T., & Adams, D. (2019, March 27). 
Massachusetts marijuana regulators 
investigating whether companies violated 
license limits. Boston Globe.  
https://www.bostonglobe.com/
metro/2019/03/27/massachusetts-
marijuana-regulators-investigating-
whether-companies-violating-ownership-
limits/jshf4znu16AaNxD3P1NdBK/story.html

Wang, G. S., Buttorff, C., Wilks, A.,  
Schwam, D., Metz, T. D., Tung, G., & Pacula, 
R. L. (2022). Cannabis legalization and  
cannabis-involved pregnancy 
hospitalizations in Colorado.  
Preventive Medicine, 156, 106993.  
https://doi.org/10.1016/j.ypmed.2022.106993

Wang, G. S., Buttorff, C., Wilks, A.,  
Schwam, D., Tung, G., & Pacula, R. L. (2021). 
Changes in Emergency Department 
Encounters for Vomiting After Cannabis 
Legalization in Colorado. JAMA Network 
Open, 4(9), e2125063.  
https://doi.org/10.1001/
jamanetworkopen.2021.25063

Wang, G. S., Hall, K., Vigil, D., Banerji, S., 
Monte, A., & VanDyke, M. (2017).  
Marijuana and acute health care contacts in 
Colorado. Preventive Medicine, 104, 24–30.  
https://www.sciencedirect.com/science 
/article/abs/pii/S0091743517301 
202?via%3Dihub

Wang, I. J., Brenner, J. C., & Butsic, V. (2017). 
Cannabis, an emerging agricultural crop, 
leads to deforestation and fragmentation. 
Front Ecol Environ, 15(9), 495–501.  
https://doi.org/10.1002/fee.1634

Wartenberg, A. C., Holden, P. A.,  
Bodwitch, H., Parker-Shames, P.,  
Novotny, T., Harmon, T. C., Hart, S. C.,  
Beutel, M., Gilmore, M., Hoh, E., & Butsic, 
V. (2021). Cannabis and the environment: 
What science tells us and what we  
still need to know.  
Environ Sci Tech Let, 8(2), 98–107.  
https://doi.org/10.1021/acs.estlett.0c00844

Washington Poison Center. (2018).  
Cannabis data reports.  
https://www.wapc.org/data/data-reports/
cannabis-data-report/

Washington State Healthy  
Youth Survey. (n.d.). Healthy youth  
survey data dashboard.  
Retrieved February 8, 2025, from  
https://www.askhys.net/SurveyResults/
DataDashboard

Weber, C. (2019, November 17).  
Illegal pot farm leaves “toxic garbage 
dump” in northern California national 
forest. OregonLive/The Oregonian.  
https://www.oregonlive.com/nation/ 
2019/11/illegal-pot-farm-leaves-toxic 
-garbage-dump-in-northern-california- 
national-forest.html

Weinberger, A. H., Platt, J., & Goodwin, R. 
D. (2016). Is cannabis use associated with 
an increased risk of onset and persistence 
of alcohol use disorders? A three-year 
prospective study among adults in the 
United States. Drug Alcohol Depend,  
161, 363–367. https://pubmed.ncbi.nlm.nih.
gov/26875671/



86

Whitehill, J. M., Harrington, C.,  
Lang, C. J., Chary, M., Bhutta, W. A., & Burns, 
M. M. (2019). Incidence of pediatric cannabis 
exposure among children and teenagers 
aged 0 to 19 years before and after medical 
marijuana legalization in Massachusetts. 
JAMA Network Open, 2(8), 199456.  
https://pubmed.ncbi.nlm.nih.gov/31418807/

White House. (2024, December 12). 
Fact sheet: President Biden announces 
clemency for nearly 1,500 Americans. 
https://bidenwhitehouse.archives.
gov/briefing-room/statements-
releases/2024/12/12/fact-sheet-president-
biden-announces-clemency-for-nearly-
1500-americans/

Wohlforth, C. (2018). Marijuana school 
suspensions more than doubled after 
legalization. Anchorage Daily News.  
https://www.adn.com/opinions/2018/01/11/
marijuana-school-suspensions-more-than-
doubled-after-legalization/

Workman, C. D., Fietsam, A. C., Sosnoff, J., 
& Rudroff, T. (2021). Increased likelihood of 
falling in older cannabis users vs. non-users. 
Brain Sci, 11(2), 134. https://doi.org/10.3390/
brainsci11020134

Wu, G., Wen, M., & Wilson, F. A. (2021). 
Impact of recreational marijuana 
legalization on crime: Evidence from 
Oregon. J Crim Justice, 72, 101742.  
https://doi.org/10.1016/j.jcrimjus.2020.101742

Wu, G., & Willits, D. W. (2022).  
The impact of recreational marijuana 
legalization on simple assault in  
Oregon. J Interpers Violence,  
37(23–24), NP23180–NP23201.  
https://doi.org/10.1177/08862605221076169

WXYZ Detroit. (2019, November 15).  
Here’s a list of the 1,400+ communities that 
have opted out of recreational marijuana. 
https://www.wxyz.com/news/heres-a-list-of-
the-1-300-communities-that-have-opted-
out-of-recreational-marijuana

Yates, D., & Speer, J. (2018). Over and 
under-regulation in the Colorado cannabis 
industry: A data-analytic perspective.  
Int J Drug Policy, 59, 63–66.  
https://pubmed.ncbi.nlm.nih.gov/30015248/

Yee, G. (2022). California is cutting cannabis 
taxes in hopes of saving struggling pot 
businesses. Los Angeles Times.  
https://www.latimes.com/california/story/
2022-07-06/cannabis-tax-cuts-industry-
reform-california

Young, C. A. (2021, June 4).Indoor cannabis 
grow centers responsible for 10% of 
electricity consumption. MassLive.  
https://www.masslive.com/cannabis/2021/
06/indoor-cannabis-grow-centers-
responsible-for-10-of-industrial-electricity-
consumption-in-massachusetts.html

Zarkhin, F. (2023, February 16). Amid spate 
of pot recalls, Oregon pushes idea of 
state testing lab to protect consumers. 
OregonLive/The Oregonian.  
https://www.oregonlive.com/health/2023/ 
02/amid-spate-of-pot-recalls-oregon-
pushes-idea-of-state-testing-lab-to-protect-
consumers.html

Zellers, S. M., Ross, J. M., Saunders, G. R. B., 
Ellingson, J. M., Anderson, J. E.,  
Corley, R. P., Iacono, W., Hewitt, J. K.,  
Hopfer, C. J., McGue, M. K., & Vrieze, S. 
(2023). Impacts of recreational cannabis 
legalization on cannabis use:  
A longitudinal discordant twin study. 
Addiction, 118(1), 110–118.  
https://doi.org/10.1111/add.16016




