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Chronic Health Effects of Cannabis
Use in Childhood and Adolescence

Jacqueline A. Leja, MD

ABSTRACT

Cannabis is the most commonly used recreational drug in the United States and use

among adolescents is prevalent. Its availability and potency have increased significantly

in the past decade, as a growing number of US states have legalized its use for medicinal

or recreational purposes. Meanwhile, adolescent perception of the risk of harm from can-

nabis use has declined over time. However, there are well-established risks associated

with prolonged cannabis use in adolescence. Cannabis has a strong link to the develop-

ment of psychosis and psychiatric diagnoses, negative neurodevelopmental and school

performance outcomes, poorer sleep, and gastrointestinal effects. Research is also show-

ing potential risks related to the cardiovascular, pulmonary, and endocrine systems. The
purpose of this article is to describe the long-term health effects of adolescent cannabis

use. [Pediatr Ann. 2025;54(6):e217-e221.]

hildren and adolescents are

increasingly exposed to can-

nabis, as adult use has been
legalized in a rising number of US
states. This presents a growing chal-
lenge to pediatricians who must work
to combat the perceived benign nature
of the drug and confront the reality of
negative long-term health effects. At
the time of this report, cannabis re-
mains federally classified as a sched-
ule 1 substance under the Controlled
Substances Act. At the state level, 47
US states and the District of Columbia
have legalized the use of cannabis for
medical purposes, while 24 US states
and the District of Columbia have
legalized recreational (ie, adult, non-
medical) use.!

Multiple studies have reported an
association between cannabis legaliza-
tion and increased incidence of pedi-
atric exposures, accidental ingestions,
emergency department visits, and cas-
es of acute toxicity.>~ Legalization has
led to significantly easier access and
more widespread public use, increas-
ing its visibility to children and ado-
lescents and normalizing its use.

Self-reported intentional cannabis
use among adolescents age 12 to 17
years has remained high but stable in
recent years. National surveys, such as
Monitoring the Future and the Youth
Risk Behavior Survey, report ongoing
high levels of marijuana use by adoles-
cents. According to the 2023 National
Institute on Drug Abuse Monitoring the
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Future survey, 8.3% of eighth graders,
17.8% of 10th graders, and 29% of 12th
graders reported cannabis use in the past
year.® With nearly one-third of US high
school graduates reporting use, under-
standing the long-term health implica-
tions of cannabis is critically important
to pediatric health.

The potency of cannabis products has
also increased significantly over time.
Delta-9-tetrahydrocannabinol (THC) is
the psychoactive component in the can-
nabis plant, which is typically used as the
measure of potency.” According to sei-
zure data obtained by the Drug Enforce-
ment Administration, the THC content
of cannabis in 2022 was 16% compared
with only 4% in 1995.% During the same
period, adolescent perception of the
risks associated with cannabis use has
declined.*!* Studies have demonstrated
significant decreases in perceived risk of
harmfulness of cannabis over time, but
this perception of risk rises as health lit-
eracy rises.’

Additionally, interventions to increase
knowledge about the health risks of can-
nabis among adolescents have demon-
strated a protective effect on adolescent
cannabis use, thus suggesting that dis-
semination of education related to health
risks associated with cannabis may play
a role in decreasing adolescent cannabis
use.’

The purpose of this review is to pro-
vide an overview of the long-term health
consequences of cannabis use to equip
pediatric providers with the necessary
knowledge to counsel on the risks associ-
ated with use. Doing so can have signifi-
cant public health implications.
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ACUTE TOXICITY

Perceived risk of cannabis use among
adolescents decreases with increased
use,’ thus adolescents who use cannabis
are at risk for using with increasing fre-
quency and potency over time. There-
fore, it is important to understand and
briefly review the risk of acute toxicity.
Cannabis intoxication presents with a va-
riety of symptoms attributed to the THC
component of the compound.

The presentation varies based on the
amount and form of cannabis consumed.
Children most commonly present with
neurologic symptoms, including som-
nolence, slurred speech, ataxia, and dis-
orientation.” Gastrointestinal symptoms
include nausea and vomiting. More wor-
risome, bradycardia, hypotension, sei-
zure activity, and respiratory depression
requiring intubation can also be present-
ing symptoms.”!? Other effects include
tachycardia, hypertension, tremor, and
nystagmus.'' Finally, psychiatric effects
ranging from anxiety and panic to acute
psychosis involving hallucinations and
paranoia have been reported.'?

Treatment for acute toxicity related
to cannabis use is largely supportive, in-
cluding observation in a nonstimulating
environment, treatment of anxiety and
vomiting, and management of seizures.
The majority of children are treated and
released from the emergency department
or admitted for observation to a general
pediatric unit if needed.!! Severe cases of
toxicity requiring intervention to sup-
port cardiovascular and respiratory func-
tion in an intensive care unit setting have
been reported.

EFFECTS OF CHRONIC PEDIATRIC
CANNABIS USE
Neurodevelopmental Effects
Cannabinoid receptors are distrib-
uted throughout the brain, particularly
in the hippocampus and the prefrontal
cortex, and play a role in the dopamine
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neurotransmitter system via the endo-
cannabinoid system.® This system is
composed of physiologic neurotrans-
mitters that bind to the cannabinoid
receptors, which are important for neu-
rodevelopmental programming.'* The
hippocampus plays a key role in memory
and learning, while the prefrontal cortex
is involved in attention regulation, work-
ing memory, risk processing, and execu-
tive function.

Adolescence is a critical neurodevel-
opmental period during which the en-
docannabinoid system reaches peak ac-
tivity; therefore, alterations of the system
by exogenous cannabinoid use can have
a negative impact on the development
of critical neural pathways in the brain.
The endocannabinoid system is also an
important modulator of developmental
processes that involve the dopaminer-
gic reward pathways. Alteration of this
system has neurochemical changes that
can lead to poor cognitive and emotional
outcomes later in life, as well as increased
vulnerability to drug addiction.'

A review of studies on the effect
of cannabis use on cognition demon-
strate a negative impact on memory,
processing speed, executive function,
and intelligence quotient with persis-
tent cannabis use, and the effect is most
pronounced when use begins earlier in
adolescence.!*!®

While there are no definitive data, re-
search suggests that cannabis cessation
does not fully restore neuropsychologi-
cal function.!*! These changes in cogni-
tive function are supported by magnetic
resonance imaging data comparing neu-
roimaging studies of cannabis use that
demonstrate alterations in cortical de-
velopment, particularly in the prefron-
tal areas, in patients who regularly used
cannabis during middle to late adoles-
cence in a dose-dependent fashion. !

While there is some variability among
individuals that suggests an underlying

genetic predisposition, as well as envi-
ronmental effect, the evidence of an as-
sociation between adolescent cannabis
use and decreased cognitive function is
strong.!

Psychiatric lliness

There exists a large body of evidence
linking cannabis use with the develop-
ment of psychosis and schizophrenia.
Frequent use, initiation of use earlier in
adolescence, and higher potency of THC
products are all risk factors for the de-
velopment of psychosis.””"! Therefore,
psychosis can both be an acute response
to cannabis intoxication, as mentioned
earlier, as well as a long-term effect of
chronic use. This is theorized to be the
result of the distribution of cannabinoid
receptors in critical neurotransmitter
pathways in the brain.!?

Cannabis use in adolescence has also
been shown to have an association with
a moderately increased risk of anxiety,
major depression, and suicidal ideation
in young adulthood.?*?! Considering the
relatively large number of adolescents
reporting cannabis use, even a moder-
ately increased risk could have a large
impact at a population level.

Sleep

While cannabis had previously been
thought to be conducive to sleep, it is
now increasingly associated with poorer
sleep outcomes. Studies have found a
significantly increased association be-
tween cannabis and insomnia, with the
effect being higher among those who
use more frequently.?? Other sleep com-
plaints are associated with cannabis use
as well, including daytime sleepiness,
poor sleep quality, insufficient sleep on
school nights, shorter total sleep time,
and later bedtimes.?** Sleep is an im-
portant factor in adolescent develop-
ment, cognitive abilities, and mental and
physical health.* Poor sleep can lead to
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a cascade of other problems in adoles-
cence, including behavioral disturbances
and poor school performance.

Cardiovascular Effects

Acutely, cannabinoids tend to have a
biphasic effect on the autonomic nervous
system, which is dose-dependent, with
lower doses causing increased heart rate
and a sympathetic tone and higher doses
causing bradycardia, hypotension, and a
parasympathetic response. However, it is
unclear whether this causes long-term
cardiovascular consequences.’* Adult
and animal studies have demonstrated
an increased risk of thrombosis, myo-
cardial infarction, arrhythmia, and cere-
brovascular accident.?* This is an area of
ongoing research that requires further
investigation; however, this suggests a
negative effect on cardiovascular health
with long-term use.

Pulmonary Effects

The majority of studies evaluating the
impact of cannabis use on respiratory
symptoms, pulmonary function, and
pulmonary disease thus far have been
conducted primarily in the adult popu-
lation. There is some association noted
between cannabis use and respiratory
symptoms (eg, coughing, shortness of
breath, wheezing, sputum production),
with a higher rate of symptoms reported
by those who use cannabis even when
controlling for nicotine and other fac-
tors.” Early research suggests an associ-
ation between cannabis use and pulmo-
nary disease, such as asthma and chronic
obstructive pulmonary disease; however,
more research is needed to better under-
stand this risk.?

The strongest association impacting
the adolescent population at this point is
the increased risk of e-cigarette- or vap-
ing-use-associated lung injury (EVALI).
EVALI is a subacute respiratory illness
with a wide range of respiratory and sys-
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temic symptoms linked to e-cigarette or
vaping use within 90 days of symptom
onset. EVALI is a potentially fatal condi-
tion that may have a lasting impact on
pulmonary health.?* The pathophysi-
ology of EVALI is unknown, and it is
unclear whether it is THC or another
component of the vaping solution that
causes the lung injury. During a highly
reported EVALI epidemic in the United
States between 2019 and 2020, approxi-
mately 16% of EVALI cases occurred in
adolescents.?”

Cannabis vaping is common among
adolescents. In the 2023 Monitoring the
Future survey, 6.5% of eighth graders,
13% of 10th graders and 20% of 12th
graders reported having vaped can-
nabis during the prior 12-month pe-
riod.® When addressing illicit drug use
with adolescents, obtaining a history
related to vape use and providing the
appropriate counseling is an important
consideration.

Gastrointestinal Effects

Cannabinoid hyperemesis syndrome
(CHS) is the most common negative ef-
fect of cannabis on the gastrointestinal
system. It is characterized by frequent,
repeated episodes of uncontrolled vom-
iting and abdominal pain in patients
who chronically use cannabis. These epi-
sodes are generally partially improved
with bathing in hot water.!82

The pathophysiology is not well un-
derstood. Although, it is theorized that
cannabinoid receptors in the brain,
which have antiemetic functions, are
downregulated with chronic cannabis
use, and cannabinoid receptors in the
GI tract delay gastric emptying, thus
contributing to vomiting.'* Addition-
ally, THC increases splanchnic blood
flow that could contribute to gastrointes-
tinal symptoms that are relieved by hot
showers, which reduce splanchnic blood
flow.?® Treatment for the condition fo-

cuses on correction of electrolyte abnor-
malities, supportive care for intractable
emesis and nausea, and cessation of can-
nabinoid use.'®

Endocrine Effects

While there are not strong studies in
adolescents regarding the endocrine ef-
fects of cannabis use, there are two po-
tential effects under study that are worth
noting. Animal studies demonstrate that
prepubertal exposure to cannabis is as-
sociated with pubertal delays in female
and decreased pubertal
growth spurt in male individuals.?? Simi-
larly, limited data indicate a dampened
stress response among cannabis users
as compared to normal controls. Most
of this data comes from adult studies or
animal models with limited data for ado-
lescent patients.

Studies have shown lower morning
cortisol levels and elevated cortisol levels
in the evening, suggesting disruptions
in cortisol fluctuations during the day.*?
The potential impact on pubertal devel-
opment and decreased stress responsive-
ness with heightened stress hormone
levels is under investigation and, as of
yet, a clinical implication is unknown.

individuals

DISCUSSION

The rise in availability and potency
of cannabis products with increasing
legalization presents a growing chal-
lenge in the pediatric population, as
adolescent perception of the risk of
harm from use is on the decline. The
well-established negative impact on
learning, memory, executive function,
and the increased risk for the devel-
opment of psychosis and schizophre-
nia later in life are most alarming, as
evidence has emerged that these ef-
fects are not fully reversible even with
cessation. Cannabis use can have a
detrimental effect on school perfor-
mance and future academic and career
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achievement as a result of these ef-
fects. Additionally, emerging evidence
of negative effects on the pulmonary,
cardiovascular, and endocrine systems
provide further cause for concern re-
garding adolescent health.

As use of legalized cannabis in-
creases in US households and dispen-
saries become more prevalent in com-
munities, the routine use of cannabis
in its various forms is increasingly
normalized. This has the greatest im-
pact on impressionable young people.
The success of educational interven-
tions aimed at changing adolescent
perception regarding risk of harm as-
sociated with cannabis products and
decreased likelihood to use is encour-
aging. Working to promote healthy
habits and abstinence from cannabis
products among young people will re-
quire the involvement of pediatricians,
educators, community leaders, policy-
makers, and legislators. Pediatricians
can play a key role in disseminating
education to patients and families re-
garding the long-term health risks.

It is worth mentioning that nearly
all the long-term negative effects of
cannabis use are more pronounced
when use starts earlier in adolescence.
The neurodevelopmental surge that
occurs during adolescence provides
a window of increased risk when the
deleterious effects of cannabis use
seem to be most pronounced.” It is
critical that pediatricians and pediat-
ric care providers attempt to intervene
early in adolescence to combat the be-
nign perception of cannabis use with
thorough anticipatory guidance and
education on the risk of this behavior.

Multifaceted public health efforts
targeted at increasing knowledge
about these health impacts are also ad-
visable. Strategies can include school-
based education efforts, community-
based programming, and legislative
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efforts to promote awareness and
shield children and adolescents from
marketing and public use.

Ongoing and future studies that
further elaborate the health risks asso-
ciated with cannabis use will continue
to sharpen our understanding of its
impact on adolescent health and in-
form strategies to decrease use in the
adolescent population.
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