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Abstract

As cannabis legalization expands across the United States, its use among adolescents remains a
pressing public health concern. This analytic essay analyzes the current prevalence, patterns, and
consequences of cannabis use in adolescents. While legalization has not substantially increased
adolescent use, it has contributed to normalization and greater access, ultimately lowering
perceived risk and complicating prevention efforts. Increasing product potency and diversified
consumption methods (e.g., vaping, dabbing, edibles) add to these challenges. Adolescent
cannabis use is associated with adverse outcomes in brain development, mental health, and
physical health including its effects on the gastrointestinal, cardiovascular, respiratory and
endocrine systems of body. Cannabis Use Disorder (CUD) is underdiagnosed and undertreated in
youth, with no FDA-approved pharmacological treatments. Psychosocial interventions such as
contingency management and cognitive behavioral therapy (CBT) show modest efficacy,
particularly when involving families. This paper highlights the urgent need for targeted
education, policy measures, and accessible evidence-based interventions specifically tailored to
adolescent populations to address the evolving challenges of cannabis use and its long-term
consequences.

Current State and Prevalence

Cannabis ranks as the most frequently used illicit drug and the third most common psychoactive
substance, following alcohol and nicotine among adolescents.! As of 2024, cannabis use among
middle and high school students in the United States remained at historically low levels
compared to the previous three decades, with a significant decline during the period of the
COVID-19 pandemic. According to the Monitoring the Future 2025 (MTF) report, despite the
reduction, prevalence remains notable, with 26% of 12th graders, 16% of 10th graders, and 7%
of 8th graders reporting marijuana use in the past year. Daily use (defined as use on 20 or more
days in the past month) also remained low, particularly among younger students, with just 0.7%
of 8th graders and 5.1% of 12th graders reporting such frequent use.” Notably, a higher
prevalence of cannabis use has been observed among adolescents identifying as LGBTQ+
(30.9%), mixed race (27.1%), and Native Hawaiian or Pacific Islander (23.1%), and smoking
cannabis was the most common method of consumption. Evidence indicates that coping-related
motivations for cannabis use have become more prevalent among adolescents, with over half
(53%) reporting its use to relax. Girls were more likely than boys to endorse coping reasons, and
Black and Hispanic adolescents reported such motivations at higher rates than their White peers.>

Similarly, cannabis vaping, which had been increasing in previous years, has stabilized, with
approximately 17.6% of 12th graders reporting past-year use.> The MTF 2025 report also
highlighted the emergence of Delta-8 Tetrahydrocannabinol (THC), also known as “marijuana
light” due to its intoxicating effects. Unlike adolescents, cannabis use has continued to rise
among young adults aged 19-30, reaching record-high levels for both smoking and vaping
cannabis.” According to a report from the Substance Abuse and Mental Health Services
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Administration (SAMHSA), 10% of individuals who use marijuana develop a dependence, and
this risk increases significantly for those who begin using marijuana before the age of 18, with
approximately 16-17% becoming addicted.*

Cannabis is derived from the dried parts of the Cannabis sativa or Cannabis indica plant,
including its leaves, flowers, stems, and seeds. While "cannabis" refers to the plant material
itself, "cannabinoids" include both naturally occurring and synthetic compounds that interact
with the body’s endocannabinoid system. In recent years, the growing legalization of cannabis
for medical use and the commercialization of recreational use have expanded access and led to a
wider variety of available products.’ These modern cannabis products, whether natural or
synthetic, often contain much higher concentrations of THC than in the past, with average
potency rising from about 1%—4% in the mid-20th century to over 19% today. This increase in
potency has raised concerns about adverse health effects, especially among frequent or
inexperienced users. New methods of consumption, such as vaping high-potency concentrates
like wax and shatter or ingesting edibles, have further elevated these risks.”~” However, cannabis
and cannabinoids also offer important therapeutic benefits. The FDA has approved specific
cannabinoids for medical use; including, dronabinol and nabilone for chemotherapy-induced
nausea and vomiting in 1985, dronabinol for appetite stimulation in wasting conditions such as
HIV in 1992, and cannabidiol for treating seizures associated with Dravet syndrome and Lennox-
Gastaut syndrome in 2018, as well as other seizure disorders in 2020.°

Legalization and Its Impact on Adolescent Cannabis Use

Policy Landscape

Despite cannabis’s continued classification as a Schedule I drug under federal law, U.S. cannabis
policies have undergone a significant shift from prohibition to broader acceptance over the last
two decades. As of February 2025, 39 states and the District of Columbia have allowed the
medical use of cannabis products. Additionally, 24 states, 3 territories, and the District of
Columbia allow or regulate recreational use of cannabis for individuals aged 21 and older.®!°
With cannabis legalization, potential benefits, such as reduced incarceration for drug-related
offenses, reduced opioid-related harms in those with chronic pain, decreased racial disparities in
law enforcement, and increased tax revenue generation, have been observed.>!!12

Regulatory Challenges

Different states have implemented various safeguards to mitigate the exposure and use of
cannabis in adolescents. For example, in the state of Colorado, cannabis regulations include strict
advertising restrictions, prohibiting outdoor signage within 500 feet of schools, places of
worship, and playgrounds. The use and possession of cannabis is banned on all school properties
statewide. Local jurisdictions retain the authority to ban or limit retail cannabis businesses.
Direct advertising to minors is prohibited, and media advertising via TV, radio, print, and the
internet is permitted only when less than 30% of the audience is under 21 years old. Individuals
under 21 are also not allowed inside dispensaries. Despite these safeguards, youth remain
exposed to cannabis through adult normalization, media coverage, dispensary visibility near
high-traffic venues like sports arenas, and a strong presence on social media.*Youth under 20 are
required to be diagnosed with severe medical conditions by two independent physicians to
qualify for the use of medical cannabis. Those with CUD are more likely to seek access,
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especially in states without legal recreational use. Youth with chronic illnesses, such as
inflammatory bowel disease or chronic pain, often use cannabis for symptom relief, primarily
pain. However, many also met the criteria for CUD, highlighting the overlap between therapeutic
use and misuse risk.>%1

Shifting Public Opinion

Public opinion has shifted markedly toward acceptance of cannabis use, influencing policy
changes.® According to MTF 2025, the perceived risk of regular cannabis use among 12th
graders has declined significantly from 58% in 2000 to 36% in 2024.? Despite this, evidence
suggests that medical cannabis laws (MCLs) have had little to no effect on adolescent use
overall. In contrast, cannabis use in adults has significantly risen. The effects on other substances
such as alcohol, opioids, and tobacco vary, with some evidence that MCLs may reduce opioid-
related harms, but inconclusive effects on alcohol and tobacco use. The impact of cannabis
legalization on CUD is mixed; however, more permissive laws, such as those allowing
dispensaries, are associated with higher rates of CUD among adults.

Research on recreational cannabis laws (RCLs) is still emerging, but early findings indicate
minimal changes in adolescent use, though some increase may occur among college
students.®!112 A national study of 149,383 adolescents aged 12—17, examining recreational
marijuana law enactment between 2012 and 2015, found no significant increase in marijuana use
or frequent use among adolescents, suggesting that legalization primarily increases cannabis use
among adults who gain legal access. Notably, the study observed a small increase in CUD
among adolescents who were already using marijuana, highlighting greater vulnerability among
youth with psychiatric or familial risk factors and those exposed to more potent cannabis
products after legalization.!! Overall, the public health impact of cannabis legalization is
complex and depends heavily on how specific laws are designed and implemented.!°

Shifting cannabis policies have also contributed to lowered risk perception among vulnerable
populations like pregnant women.!*!* A systematic review found that cannabis legalization was
associated with increased maternal cannabis use during pregnancy and postpartum, as well as
greater parental use and approval of adult cannabis use.!® The review noted an increase in
unintentional pediatric cannabis exposures post-legalization, which has led to higher rates of
emergency department visits and critical care admissions compared to other types of poisonings.
The American Academy of Pediatrics (AAP) cautioned against adult cannabis use in the
presence of minors; evidence remained inadequate to establish a causal relationship between
legalization, parenting behavior, and child outcomes. Authors also emphasized that the impact of
legalization might vary based on individual factors, such as genetic vulnerability to substance
use, indicating that higher-risk families could be disproportionately affected.>!> Similarly,
legalization of cannabis has been linked to higher rates of positive urine drug screens (16.2% vs
20.2%; OR, 1.3 (1.0-1.7); p<.048) in young women aged 12-22 years old which could have a
detrimental impact on the prenatal development of babies.'®!”

Potency Trends

Since legalization, cannabis products have become significantly more potent. This trend directly
contradicts Cowan’s “Iron Law of Prohibition,” which predicted that tougher enforcement would
increase potency while legalization would lower it. Instead, lower enforcement risks have
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spurred innovation in extraction methods and expanded access to materials for producing high-
THC products.'®

Legal cannabis flower typically contains 20-25% THC, nearly double the THC concentration
found in black-market flower before legalization. Even more concerning are cannabis
concentrates like wax, shatter, and oils, which often range from 80-90% THC, making them
about four times stronger than legal flower and more than seven times stronger than black-
market flower.!®2° Some state-level monitoring has found concentrates with THC levels as high
as 95%.2° Legalization and commercialization have increased the availability and diversity of
these products, but research has not kept pace with their rapid evolution.?

The increase in THC levels raises public health concerns, particularly as new consumption
methods like edibles, vaping, and dabbing now allow users to consume even higher doses of
THC. A study done in 2019 in Colorado showed that about 24% of adolescents reported lifetime
use of concentrate, which accounts for 72% of all adolescent cannabis users. Among these,
35.6% consumed edibles, 34.4% used dabbing, and 20.3% used vaping. With commercialization
fueling rapid market growth, concentrate sales in Colorado increased by 480% between 2014 and
2017. Their market share nearly doubled from 17% to 32%.%°

Traffic Safety

The impact of cannabis policies on traffic accidents has shown mixed results. In the first three
states to legalize recreational cannabis, there was a combined 5.2% increase in police-reported
traffic crashes and a 6% rise in auto insurance collision claims compared to neighboring states
where cannabis remains illegal. Between 2012 and 2017, the number of drivers involved in fatal
crashes who tested positive for THC more than doubled in Washington State. It was unclear
whether cannabis impairment caused these accidents. In contrast, Colorado experienced a decline
in cannabis-impaired traffic fatalities, dropping from 12% in 2016 to 8% in 2017212

Cannabis Use Disorder

The Diagnostic and Statistical Manual (DSM) of Mental Health Disorders, fifth edition, defines
criteria for CUD as cannabis use with at least 2 or more of 11 specific symptoms within a 12-
month period, encompassing four main categories:

1. Impaired control such as using larger amounts or longer than intended,
unsuccessful efforts to cut down and spending excessive time related to use, and
cravings

2. Social impairments such as failure to fulfill major roles, continued use despite
interpersonal problems, and giving up important activities.

3. Risky use including the use of cannabis in physically hazardous situations and
continuing use despite known physical or psychological problems

4. Pharmacological criteria for tolerance and withdrawal symptoms.

The disorder’s severity is specified as mild (2-3 symptoms), moderate (4-5), or severe (6 or
more).?*

Regular cannabis use before age 17 is linked to an increased risk of developing CUD in young
adulthood.?® A significant risk factor for developing CUD is early age of initiation, particularly
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before age 16. This is likely related to the fact that the brain, including the endocannabinoid
system, is actively developing during adolescence and is more vulnerable to environmental
exposures at this time.!> Other risk factors include high frequency of use, male gender, and
concurrent tobacco or alcohol use.?

Although males are more frequently diagnosed with CUD, when the frequency of cannabis use is
controlled, the rates of CUD are similar between both sexes. Females may develop CUD more
rapidly (a phenomenon known as “telescoping’), experiencing more intense withdrawal
symptoms, and showing higher rates of comorbid anxiety or mood disorders. The gender gap is
narrowing, potentially due to the increased use and use of higher-potency products among
females.?”

Cannabis Withdrawal Syndrome

Cannabis Withdrawal Syndrome (CWS) particularly affects heavy and regular cannabis users.
Symptoms typically begin within 24 hours of cessation, peak during the first week, and may last
up to a month."” To meet DSM-5 criteria, individuals must exhibit at least three of seven
symptoms, developing within seven days of stopping or significantly reducing use. These
symptoms include irritability, anger or aggression; nervousness or anxiety; sleep difficulties such
as insomnia or vivid dreams; decreased appetite or weight loss; restlessness; depressed mood;
and at least one physical symptom causing discomfort (e.g., headaches, sweating, nausea,
vomiting, or abdominal pain).?’

Studies estimate that approximately 47% of regular or dependent cannabis users experience
withdrawal symptoms, with higher prevalence in clinical populations and those with concurrent
tobacco or other drug use disorders. The biological basis involves the downregulation of CB1
receptors due to chronic cannabis use, leading to neurotransmitter disruptions during withdrawal.
CWS symptoms often overlap with anxiety and depression, which many users attempt to manage
by resuming cannabis use, thereby complicating cessation and treatment efforts. Recognizing
CWS is crucial because its symptoms interfere with daily functioning and act as negative
reinforcers that contribute to relapse and continued cannabis use.?°

Routes of Consumption

The rise in CUD and cannabis withdrawal reflects broader shifts in how cannabis is consumed,
highlighting the need to examine the expanding variety of high-potency cannabis products and
routes of administration. Dabbing refers to the practice of vaporizing high-potency cannabis
concentrates such as wax or shatter at high temperatures (typically between 400—600°F) using a
device called a dab rig. Common cannabis products include dried flower, oils, solid concentrates
like hash and shatter, edibles such as gummies or baked goods, and topicals like creams and
balms applied to the skin. These products are consumed using a range of devices, including
joints, blunts, bongs, vape pens, and dab rigs.'?

The route of administration and the type of product used have a significant impact on the health
effects and psychoactive experience. Smoking and vaping generally produce rapid but short-
lived effects, while edibles result in a slower onset with longer-lasting effects. High-potency
concentrates, such as those used for dabbing, tend to produce more intense psychoactive effects
than lower-potency forms. Although smoking dried cannabis flower remains the most common
method of consumption in the United States and Canada, the popularity of other forms, such as
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edibles and concentrates, continues to rise, especially in areas where recreational cannabis is
legally available.'?

Electronic cigarettes (e-cigarettes), initially developed for nicotine delivery, are now frequently
modified by adolescents to vaporize cannabis products like hash oil, THC-infused wax, and dried
buds or leaves. This method of consumption is particularly attractive to youth due to its discreet
nature, with a less pungent odor than smoking. A 2014 study conducted in five high schools in
Connecticut revealed, through an anonymous survey, that 27.9% of lifetime e-cigarette users and
29.2% of cannabis users reported using e-cigarettes to vape cannabis. Notably, the use of e-
cigarettes to vape cannabis was 27 times more common among high school students than among
adults, again likely due to its discreet nature. Although these findings are based on self-reported
data, and thus may be underestimated, they highlight a concerning trend in adolescent cannabis
consumption. Moreover, school-specific factors like cannabis culture and anti-vaping policies
may also play a more significant role in influencing cannabis.?®

Cannabis Use and Brain Development

Adolescents who initiate cannabis use early tend to consume it in greater amounts and with
greater frequency than those who begin later in life. Specifically, initiating cannabis use before
the age of 16 has been associated with more pronounced short- and long-term detrimental effects
on brain development, including higher dependence compared to individuals who begin using
cannabis in adulthood.>?’

The human endocannabinoid system regulates a variety of physiological processes through
endogenous cannabinoids that interact with two primary G-protein-coupled receptors known as
Cannabinoid receptors (CB-Rs): CB1 and CB2. CB1 receptors are mainly located in the brain,
while CB2 receptors are found on peripheral immune cells and dopaminergic terminals in the
striatum. Tetrahydrocannabinol (THC), the psychoactive component of cannabis, acts as a partial
agonist at both CB1 and CB2 and is associated with euphoria, psychosis, and motor and
cognitive dysfunction, along with therapeutic properties such as analgesia and anti-inflammatory
effects. In contrast, cannabidiol (CBD) demonstrates a more complex pharmacology. It
antagonizes CB1, negatively modulates CB2, and activates TRPV1 and 5-HT1A receptors,
producing therapeutic anxiolytic, antipsychotic, and anti-inflammatory effects. CBD also inhibits
GPRS55 signaling via modulation of calcium and adenosine signaling, a mechanism linked to
antiepileptic and antipsychotic activity.?%3°

Several studies have implicated both acute and chronic impairments in memory, learning,
attention, motor skills, and executive functioning associated with cannabis use. These cognitive
effects are believed to result from the direct activation of CB1 receptors, which are in key brain
regions such as the prefrontal cortex, globus pallidus, substantia nigra, hippocampus, striatum,
and cerebellum leading to poor academic outcomes. These impairments tend to be more
pronounced in younger individuals who use cannabis regularly.3!* Another longitudinal study
of 799 adolescents found a dose-dependent association between cannabis use over five years and
neurodevelopmental abnormalities, including accelerated cortical thinning, particularly in the
prefrontal regions of the brain.?® Early exposure to THC during the prenatal and adolescent
periods has been associated with impaired neural connectivity in the hippocampus, explaining
the link between early and regular cannabis exposure with decreased 1Q.**3
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Cannabis Use and Psychiatric Comorbidities

Psychosis

Adolescent cannabis use has an established association with an increased risk of psychotic
disorders, particularly among those with early-onset and heavy use.*®*” Although acute cannabis-
induced psychosis is relatively rare in adolescents, up to 75% of individuals who experience
these brief episodes go on to develop chronic psychotic disorders.*® The risk is highest for those
with a pre-existing vulnerability to psychosis, such as those with a family history of
schizophrenia, high-potency THC product use, and daily or near-daily cannabis use.!” Studies
have suggested that cannabis use increases the risk of developing a psychotic disorder by
approximately 2 to 4-fold.*®3? Early-onset users also have an increased risk of developing
symptoms of psychosis earlier than those who do not use cannabis.*®

Although the lifetime prevalence of psychosis has remained stable in recent years, cannabis use
has increased. This suggests that lifetime prevalence may not be a sensitive enough measure to
detect the impact of adolescent cannabis consumption on the development of psychosis.
Additionally, because CUD is significantly underdiagnosed, the true overlap between CUD and
psychosis may be underestimated.*®

Internalizing and Externalizing Disorders

The psychological effects of cannabis use, specifically internalizing and externalizing disorders,
are highlighted in Table 1. A systematic review and meta-analysis of 11 studies involving 23,317
individuals found that adolescent cannabis use was associated with an increased risk of
developing depression and suicidal behaviors in later life, even in individuals without preexisting
mental health conditions. Furthermore, younger adolescents aged 14-15 were at a significantly
higher risk of developing suicidal behaviors. This risk was prominent in girls as compared to
boys with an additional impact on academic performance and delinquency.** Individuals who
were using cannabis before age of 18 experienced markedly reduced odds of high-school
completion (adjusted odds ratio AOR = 0.37, 95% CI 0.20-0.66) and lower odds of achieving a
university degree (AOR = 0.38, 95% CI 0.22—-0.66) when compared to those who had never used
cannabis along higher odds of suicide attempt (683, 2-04-22-90).5

Table 1: Adverse Effects of Cannabis

Body System | Associated Effects

Impairment in memory, learning, attention, motor skills, and executive
functioning®! 3

Reduced gray matter density*’

Accelerated cortical thinning*!

Neurological

Major Depressive Disorder®”?

Generalized Anxiety Disorder*
Psychiatric Attention deficit hyperactivity disorder*’
Psychosis**?

Increased suicide risk*%#?
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Decreased stress reactivity**

Chronic bronchitis****6

Cough, wheezing, phlegm production, sore throat*>-4®
Lung cancer?’
E-cigarette or Vaping Product Use—Associated Lung Injury*®

Respiratory

Potentially increased risk of cardiovascular disease: Myocardial Infarction,
Cardiovascular | Acute coronary syndrome, arrhythmias®
Increased Heart Rate, increased Blood Pressure*®

Gastrointestinal | Cannabis Hyperemesis Syndrome (CHS)*°

Decreased morning cortisol**

Endocrine Increased evening cortisol levels**
Insomnia
Decreased rapid eye movement sleep (REM) sleep
Decreased total sleep time
Sleep

Frequent nocturnal awakenings

Decreased slow-wave sleep (SWS)
45,51,52

The overall relationship between depression and cannabis use is still unclear. Some studies
suggest cannabis may provide symptom relief for certain individuals with depression, while
others indicate it can worsen symptoms by causing emotional blunting and anhedonia. Cannabis
use may interact with the brain’s reward system, potentially playing a role in the development of
Major Depressive Disorder (MDD). This conflicting evidence is especially concerning given the
possible link between cannabis use and increased risk of suicidal behaviors in young people,
warranting more nuanced research.>’

CUD is a commonly found comorbidity in individuals with Attention Deficit Hyperactivity
Disorder (ADHD), with an estimated prevalence of 33%-38%.%* Both CUD and ADHD are
associated with academic challenges including disruptive behaviors and difficulties with time
management, which often result in poor grades.’* Although less intuitive than other stimulating
drugs such as cocaine, cannabis’s role in the dopaminergic pathway may be potentially why
individuals with ADHD are more prone to use cannabis.*

Individuals with childhood ADHD not only tend to initiate cannabis use earlier but may also
follow distinct usage trajectories compared to their non-ADHD peers. Whereas adolescents
without ADHD who engage in cannabis and alcohol use often show a decline in substance use as
they transition into adulthood, individuals with a history of childhood ADHD exhibit sustained
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or increasing patterns of use into adulthood.*® These findings suggest that ADHD may be a risk
factor for prolonged or escalating substance use.

Cannabis Use and Physical Health

With the most common method of cannabis consumption being smoking, with vaping gaining
more popularity among adolescents, the effects of cannabis use on the respiratory system are of
particular interest. Several studies suggest an increased prevalence of respiratory symptoms,
even when nicotine use was controlled for, as highlighted in Table 1.

Existing literature on asthma is primarily from adult studies and reports a significant association
between cannabis use and asthma; for instance, one study found that emerging adult cannabis
users had a 1.71-fold increased odds of filling prescriptions for asthma medications, even after
adjusting for confounding factors such as body mass index and tobacco use. These findings
underscore the need for further investigation, particularly in adolescent populations, to clarify
causal relationships and long-term pulmonary outcomes.*’

Furthermore, there is some evidence linking cannabis use with cancer. A longitudinal study
following over 49,00 men in Sweden for 40 years starting in 1969-1970 found that “heavy”
cannabis smoking, defined as over 50 uses over a lifetime, was significantly associated with
more than a twofold risk of developing lung cancer (hazard ratio 2.12, 95% CI 1.08-4.14) over
the 40-year follow-up period, even after statistical adjustment for baseline tobacco use, alcohol
use, respiratory conditions, and socioeconomic status.*’

Low doses of cannabis are antiemetic and have been FDA-approved for chemotherapy-induced
nausea, but chronic high doses can paradoxically cause hyperemesis. Cannabis Hyperemesis
Syndrome (CHS) is a functional gut-brain disorder marked by episodic nausea and vomiting.
Considered a variant of cyclical vomiting syndrome (CVS) in cannabis users, CHS is uniquely
associated with compulsive hot bathing or showers for symptom relief and has been linked to
heavy cannabis use, with symptoms improving after sustained cessation. First reported in 2004,
the incidence of CHS cases has increased in parallel with increasing global cannabis use and
legalization.>

Notably, in 2019, there was a multistate E-cigarette or Vaping product use-associated Lung
Injury (EVALI) outbreak, with a report of approximately 2,506 hospitalized cases reported to the
CDC. Of these, over 859 were young adults (18-24) and 360 were adolescents.*® Approximately
77-80% of these adolescents reported using THC-containing products.®*® Common pulmonary
symptoms in EVALI include shortness of breath, chest pain, cough, and rarely hemoptysis, with
lung images showing ground glass opacities.’” Many of these cases involved acute lung injuries
requiring intensive care/intubation. Adolescents with EVALI more frequently have a history of
asthma and mental, emotional, or behavioral disorders, such as ADHD, compared with adults.*3

Studies have shown adverse cardiac effects stemming from THC, including increased heart rate
and moderate increases in blood pressure.*® While there are several documented case studies in
young adults, as documented in Table 1, many of which are without prior cardiovascular risk
factors,* reports are rare in adolescents. One case report documents a 16-year-old who
experienced an MI shortly after acutely inhaling cannabis. Extensive toxicology had confirmed
the presence of a THC metabolite and ruled out exposure to other substances. One month after
the event, an MRI showed a severely dilated left ventricle and moderately to severely depressed
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global systolic function, indicating there may be long-term effects of cannabis use on the
cardiovascular system.’®

Studies of the endocrine effects of cannabis use in adolescents are limited. The Tracking
Adolescents’ Individual Lives Survey (TRAILS), a non-clinical cohort study, provided some
insight into the relationship between cannabis use and stress reactivity in adolescents.
Adolescents with a history of lifetime cannabis use demonstrated reduced physiological stress
reactivity compared to non-users, even after adjusting for sociodemographic variables.
Additionally, early-onset cannabis users (ages 9—12) exhibited lower morning cortisol levels
relative to non-users and those with later-onset use (ages 13—14). Furthermore, adolescents who
had used cannabis at least once showed elevated evening cortisol levels compared to never-users.
These findings suggest that adolescent cannabis use, especially with early initiation, may
dysregulate diurnal cortisol patterns, causing potential disruption of the hypothalamic-pituitary-
adrenal (HPA) axis.*

Studies on chronic cannabis users have also noted detrimental effects on sleep architecture, as
highlighted in Table 1. Notably, one study demonstrated a temporal shift in how cannabis use is
associated with sleep patterns in adolescents over time. At initial assessment (mean age of 15),
cannabis use correlated with weekend oversleeping, whereas at follow-up (mean age of 17), it
was associated with reduced weekend sleep duration.> Evidence suggests a bidirectional
relationship: early sleep disturbances and an evening chronotype may predict future cannabis
use, while early cannabis use is linked to later sleep problems such as reduced sleep duration,
poor sleep quality, and insomnia.*®

Treatment of CUD

Cannabis use can lead to impairment, addiction, and other serious consequences, yet treatment
rates for CUD remain low. Despite rising use overall, there was no increase in the percent of
substance use treatment admission where cannabis was the primary drug between 2003 and
2013. Data from the National Epidemiologic Survey on Alcohol and Related Conditions
(NESARC) shows that only a small proportion of individuals with CUD received cannabis-
specific interventions; just 7.2% with current cannabis abuse and 13.7% with lifetime use in
NESARC-III (2012-2013)."

Despite increasing cannabis use and CUD prevalence, treatment options remain inadequate. To
date, no pharmacological treatments have received FDA approval for use in managing CUD in
either adolescents or adults. There is also limited success of off-label psychotropic medications
particularly in relapse prevention.®® In several studies, N-acetylcysteine (NAC) has shown
promise. A youth-focused randomized controlled trial found that NAC doubled the odds of
abstinence when paired with contingency management (CM), but NAC alone (without CM) was
not effective in a more recent trial. CM 1is a robust behavioral approach providing extrinsic
motivation, which is important in youth where treatment motivation may be limited or fleeting.
This suggests CM may be essential for NAC’s efficacy, particularly in adolescents.®! Miranda
and colleagues conducted a randomized controlled trial to test the potential efficacy of
topiramate plus motivational enhancement therapy (MET) for treating cannabis use among
adolescents. Topiramate was titrated over 4 weeks and continued at 200 mg for 2 weeks. Greater
reductions in cannabis use was seen in topiramate groups suggesting it is a promising treatment
intervention.®? Gabapentin, oxytocin and chronic dosing of naltrexone have also similarly shown
reductions in CUD or prevention of relapse in small or targeted patient samples but have not yet
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shown efficacy in larger samples.?® Cannabinoid replacement therapies such as nabilone,
nabiximols, or dronabinol have not yet proven consistently effective, adding to the challenge of
finding reliable pharmacological treatments for CUD.?®

Current treatments, especially in youth, rely on psychosocial and behavioral interventions.
Evidence suggests adolescents benefit most from externally reinforced, family-involved
interventions like CM, MET, and CBT compared to other age groups. Brief motivational
interviewing and family-based programs significantly improve abstinence outcomes. Emerging
evidence also suggests gender may moderate response to treatment. Personalized feedback
interventions have reduced cannabis-related problems among women but not men, suggesting
sex-specific tailoring may enhance outcomes.*’

Overall, medications aimed at treating CUD show promise, especially when combined with
behavioral interventions. However, as noted above, their success has been limited and currently
no FDA-approved medications exist for CUD in adolescents or adults. As seen in tobacco
cessation, combining medications with behavioral counseling may offer more effective treatment
outcomes.?

In contrast, current placebo-controlled trials for CUD suggest that certain medications may help
manage withdrawal symptoms. For withdrawal management, mirtazapine and quetiapine show
some efficacy for withdrawal symptoms, while zolpidem and benzodiazepines may help with
sleep disturbances. Cannabinoid-based treatments like oral THC, nabiximols, and nabilone
appear promising for addressing withdrawal globally; however, further research is needed. These
medications may reduce discomfort during cessation but are generally insufficient for achieving
abstinence or reducing long-term use.?

Conclusion

The evolving landscape of cannabis legalization, increasing product potency, and diversified
modes of consumption present complex challenges to adolescent health and public policy. In
contrast to adults, cannabis legalization has not led to a dramatic increase in adolescent cannabis
use. However, it has resulted in greater social acceptance and reduced perceived risk in
adolescents. While cannabis offers therapeutic potential for certain medical conditions, there is
overwhelming evidence to demonstrate significant health risks associated with its consumption
in adolescents. Early and frequent use, particularly with access to high-potency products, has
been associated with various adverse outcomes, including detrimental effects on brain
development, mental health, and physical health in adolescents. Effective prevention strategies
require targeted education, robust policy measures, and continued research into adolescent
vulnerability. Likewise, current treatment options for CUD are limited, emphasizing the urgent
need for evidence-based interventions specifically tailored to adolescents.

Dr. Bhangu may be contacted at gurkirat.bhangu@christianacare.org.
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