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Marijuana legalization in the U.S. is one of the 
largest public policy shifts in the past several 
decades. According to a recent Gallup poll, 

66% of Americans now support legalizing marijuana, 
having risen by 30 percentage points since 2005.1 The 
increase in public support for legalization has resulted 
in several states changing their laws. As of January 
2020, 14 states and territories have passed laws legal-
izing adult use and sales of recreational marijuana.2 A 
total of 33 states, District of Columbia, Guam, Puerto 
Rico, and U.S. Virgin Islands allow the use of medical 
marijuana/cannabis programs.3 Retail sales of medical 
and recreational marijuana in the U.S. will total $12 
billion in 2019, is projected to rise to approximately 
$25 billion by 2023,4 and eventually might be much 
greater, as suggested by the annual spending on mari-
juana in the illegal black market, which was estimated 
to be $50 billion in 2016.5

As more states consider legalizing marijuana, 
important questions remain about how such changes 
might affect public health. A frequent focus of debate 
is the question of whether marijuana use is a gateway 
drug to use of stronger drugs. The gateway hypoth-
esis of drug use, which is often endorsed by elected 
officials and health educators, became popular in 
the 1970s to describe the often-observed progres-
sion from licit to illicit drug use.6 The hypothesis was 
originally used to support the idea that marijuana use 
caused heroin addiction; today, the gateway theory 
of drug use is applied to a wide range of substances, 
including nicotine as found in cigarettes and vaping 
products. We review emerging research around the 
gateway hypothesis of drug use and make recommen-
dations for policymakers in states considering legal-
izing marijuana. 
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Gateway Hypothesis
A substantial body of research supports the gateway 
hypothesis of drug use. In 2014, a watershed study 
identified a biological process through which admin-
istering one drug influenced the reaction to a sec-
ond drug. In the study, mice given nicotine in their 
water over a period of time showed addiction-related 
genetic changes and increased vulnerability to cocaine 
dependence.7

In this issue of the Journal of Law, Medicine & Eth-
ics, Arthur Williams argues that cannabis is a gateway 
drug for opioid use disorder.8 He presents several key 
findings from the scientific literature to support his 
claim. He cites the earlier work of the Kandels (2014), 
noted above, and more recent lines of research that 
suggest the role marijuana might have as a gateway to 
opioids. Research has found several reasons to believe 
that the endocannabinoid and endogenous opioid sys-
tems in the brain interact.9 Williams discusses how 
marijuana use can worsen mental health outcomes 
for some individuals, producing anxiety, depression, 
cognitive deficits, and psychosis. He also raises con-
cerns about adolescent marijuana use, concluding 
that marijuana use during adolescence may increase 
the risk for initiation of opioid use and subsequent 
development of opioid use disorder for some vulner-
able individuals.

The gateway hypothesis is not without its critics, 
however. Scholars have examined the history and 
application of the gateway hypothesis and argued 
that it should be retired from use because it involves 
an oversimplification of the dynamics.10 Williams 
similarly discusses the multifactorial causes of sub-
stance use disorder: for example, trauma, genetic 
and familial risk, environmental risk factors (e.g., 
social networks, exposures), and untreated psychiatric 
comorbidity.11 The framing of the debate around the 
gateway hypothesis of drug use is a distraction from 
other important issues, such as research. For example, 
Williams argues that the important question is not 
whether the gateway theory exists, rather, it is how 
we can develop research to best identify which adoles-
cents are at risk and focus on trauma, mental health, 
and protective environments. Finally, some critics of 
the gateway hypothesis believe that instead of prohib-
iting marijuana use, we should accept its use based 
on ethical grounds of personal autonomy and politi-
cal grounds of individual liberty.12 These two factors 
underlie the growing movement toward liberaliza-
tion of marijuana policy, as more jurisdictions across 
the U.S. continue to legalize marijuana. At this time, 
only nine states treat marijuana as fully illegal, while 
41 states have enacted laws to: fully legalize (10, plus 
District of Columbia), decriminalize (3), legalize for 

medical use only (17), or decriminalize and legalize for 
medical use (11).13

Policy Recommendations
Public health research provides important lessons for 
policymakers who are considering legalizing mari-
juana.14 Legalization of marijuana has often been 
accompanied by marketing campaigns that target ado-
lescents and young adults, who are regularly exposed 
to marketing for recreational use on social media.15 To 
counter advertisements of marijuana products, policy-
makers in states that legalize marijuana should design 
marketing campaigns to educate the public about the 
potential adverse effects of marijuana use, particularly 
by adolescents and young adults. Adolescence and 
young adulthood are critical times for brain matu-
ration because of ongoing neurodevelopment. The 
process of pruning and remodeling that occurs in the 
brains of young adults can be affected by marijuana 
use.16 Adults who begin using marijuana before the 
age of 18 are four to seven times more likely to develop 
marijuana use disorder than adults who develop 
marijuana use disorder but did not use it before the 
age of 18.17 Marijuana use is similarly linked to other 
substance use disorders such as nicotine addiction.18 
Therefore, an important public health strategy would 
be to restrict the supply of marijuana to adolescents. 
Doing so may reduce potential harmful use.

Based on information from alcohol and tobacco 
marketing studies,19 states legalizing marijuana should 
set aside funds from tax revenue collected from the 
marijuana industry to design and fund prevention and 
cessation programs aimed at reducing marijuana use 
by adolescents and young adults. Marijuana adver-
tisements or drug delivery devices that are specifically 
designed to target the young should be prohibited. 
Several jurisdictions that have legalized marijuana 
for adult recreational use have regulated the sales of 
marijuana-infused edibles, citing concerns that their 
design and advertising focus on young people.20 Cali-
fornia, for example, has banned edibles resembling 
fruit, animals, or humans, and the products cannot be 
referred to as “candy.” Cartoons, images, or other mes-
saging that potentially appeal to children are also not 
permitted.21 More research is needed to examine the 
effectiveness of these policies.

Tobacco and alcohol studies have shown that tar-
geting the supply of substances is a more effective 
approach for reducing use in youth than by focusing 
on possession.22 Williams has suggested that policy-
makers should limit the supply of marijuana to chil-
dren and young adults by setting a minimum age of 
sale and use at 25.23 We disagree with such a proposal 
because doing so may risk reestablishing the long-
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standing black market that legalization has done so 
much to defeat. Recent research suggests that over-
regulation in California, at both the state and local 
level, is bolstering the illicit marijuana market.24 

Therefore, regulation of advertising and availability of 
marijuana-infused edibles and drug delivery devices to 
youths may be a better approach to curbing the harm-
ful effects of marijuana use than a strict prohibition 
of use through age 25. Increasing the minimum-pur-
chasing age for buying marijuana to at least 21 would 
be more reasonable, as this policy would be consistent 
with tobacco and other vapor-related products. 

The science arising from this field of study is still 
relatively new and current research methodology is 
insufficient to address the rapid changes occurring 
in the legal marijuana market. As the market grows, 
new sources of data will become available to research-
ers. For example, the marijuana industry is producing 
a tremendous amount of information through seed-
to-sale tracking systems, market surveys, delivery ser-
vices, loyalty card programs, and other sources.25 Poli-
cymakers should work closely with representatives of 
the marijuana industry to find ways to share data col-
lected from these new sources with researchers, who 
can then develop evidence-based insights about these 
emerging markets.26 To assist researchers in this pro-
cess, the federal government should remove its prohi-
bition of marijuana sales and allow federal funding of 
scientific research in this field. Doing so might facili-
tate uniformity of data collection across jurisdictions 
by reducing the likelihood of a patchwork of compet-
ing and conflicting regulations, and will help bring 
transparency to the marijuana industry.27 Lifting the 
federal prohibition will also help marijuana dispen-
saries, which currently have a difficult time negotiat-
ing leases with landlords and finding banks willing to 

open business accounts. One undesirable side effect of 
banks’ refusal to accept funds from marijuana vendors 
is that it has led to a high rate of cash transactions for 
marijuana sales. Managers at marijuana dispensaries 
have expressed concern for the safety of their employ-
ees because an all-cash business may attract criminal 
attention.28

Conclusion
Legalizing marijuana has been increasingly accepted 
across the U.S. As more states consider changing their 
laws in favor of legalization, policymakers should weigh 

the possible adverse health effects of increased use 
of marijuana, particularly by the young. Many stud-
ies have shown that marijuana can negatively affect 
the cognitive development of adolescents, impairing 
attention, memory, and learning. Recent studies sug-
gest that marijuana use may initiate opioid use, dose 
escalation, and OUD, but more research is needed. 
Therefore, the important issue for policymakers is not 
whether the gateway hypothesis is true, rather, it is how 
best to identify those individuals at risk and provide 
them with protections and services to prevent poten-
tial harm. For example, states that legalize marijuana 
should help adolescents through regulation of adver-
tising and availability of marijuana-infused edibles and 
drug delivery devices. Such policies may assist in pro-
tecting neurodevelopment of the adolescent and young 
adult brain. To assist in establishing sound evidence-
based policy through research, the federal government 
should remove its prohibition of marijuana sales and 
use, leaving their regulation to state law-makers.
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Dr. Sade’s role in this publication was supported by the South Caro-
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