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Cannabis Use in Adolescent and Young
Adult Athletes: A Clinical Review

Ryan Benoy, MD,™ Cesar Ramirez, MD," Mary Hitchcock, MA, MS,* and Claudia Reardon, MD"

Context: Cannabis use among the general population has increased over time, in part due to decriminalization of use and
greater social acceptance of cannabis use. These changes have contributed to increased availability of cannabis products,
thus raising the likelihood that a subset of adolescent and young adult athletes will use cannabis. Therefore, it is imperative
that clinicians and other providers working with young athletes have a thorough understanding of the impact cannabis can
have on the athletic performance and overall health of a young athlete.

Evidence Acquisition: PubMed (Medline), CINAHL, PsycINFO, and SportDiscus databases were used to perform a
literature search of articles published between January 1, 2010 and December 31, 2022. Additional articles were reviewed

based on references obtained from initial articles.
Study Design: Clinical review.

Level of Evidence: Level 4.

Resullts: Survey studies suggest that up to 1 in 4 athletes have used cannabis at least once in the last year. Age, sex, race,
sexual orientation, level of competition, and country of residence of an athlete all contribute to differing rates of cannabis
use among athletes. The scientific literature does not support using cannabis for athletic performance, and multiple studies
have demonstrated notable impairments in objective athletic performance measures. Cannabis use can also negatively
impact an athlete’s overall health via cardiovascular, gastrointestinal, and mental health symptoms and disorders.

Conclusion: Cannabis use among adolescent and young adult athletes is common, and rates of use are influenced by many
different factors. Current evidence suggests that cannabis use can worsen sport performance, negatively impact an athlete’s
general health, and contribute to negative mental health outcomes.
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compounds, can be consumed through inhalation or

ingestion, and, depending on the preparation, is
commonly referred to as cannabis, marijuana, or hemp.” Among
the hundreds of compounds in cannabis, A9-
tetrahydrocannabinol (THC) and cannabidiol (CBD) are the 2
compounds that have received the most attention and have
been of greatest clinical interest. THC is largely responsible for
the psychoactive effects of cannabis, while the interaction of
CBD with the endocannabinoid system, by some reports, may
play a role in modulating pain and inflammation.* Increasingly,
recreational cannabis products have been found to contain
significantly higher concentrations of THC, while CBD levels

Camnabis sativa - a flowering plant - contains over 500

have remained relatively constant.”** The overall increase in
both THC levels and the THC:CBD ratio in cannabis products is
of notable concern, as the risk of developing cannabis use
disorder and cannabis-induced psychosis is believed to be
driven primarily by the psychoactive effects of THC,!!7#313!
The developing adolescent brain appears to be even more
sensitive to the psychoactive effects of THC as those who start
using cannabis before adulthood are more likely to develop
cannabis use disorder in the future.”

Cannabis continues to be on the prohibited substance lists of
many elite sports associations including the World Anti-Doping
Agency and the National Collegiate Athletic Association
(NCAA) %
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However, in recent years, cannabis has undergone
decriminalization as well as legalization in many places across
the United States (US).” As of May 2023, cannabis can be used
legally by adults for recreational purposes in 22 states, 2 US
territories, and the District of Columbia. Medicinal use of
cannabis preceded these regulatory changes and is more widely
available, extending to 38 states, 3 US territories, and the District
of Columbia.” Despite state laws allowing cannabis to be used
for medical purposes, there are no current Food and Drug
Administration-approved indications for cannabis. There are,
however, 3 cannabis-related drug products that have been
approved for use in nausea related to chemotherapy and 1
cannabis-derived product for the treatment of Lennox-Gastaut
syndrome and Dravet syndrome.*

Given the ever-increasing availability of cannabis alongside
greater social acceptance, it is anticipated that cannabis use
among the general population will continue to increase.”
Coinciding with this cultural shift, the NCAA recently reduced
penalties associated with cannabis use. Positive tests no longer
result in suspension from competition; rather, student athletes
will be expected to work with their institutions to undergo
education about the risks of cannabis misuse.”* As the
landscape around the legality and medical use of cannabis
continues to evolve and athletic associations loosen their
restrictions around cannabis use, it may be reasonable to expect
a rise in use among athletes. Thus, it is imperative that clinicians
working with athletes develop a firm understanding of the
impact cannabis has on their athletic performance and overall
health. Although previous work already exists in this area,”™"
much of the focus has been on older adult athletes. Less is
known about the impact cannabis has on the young athlete.
This narrative review will focus on the adolescent and young
adult athlete using 25 years of age as a cutoff. Due to the rapid
evolution of cannabis use, this review focuses primarily on
studies published between 2010 and 2022.

EPIDEMIOLOGY

Cannabis use among adolescents and young adults continues to
rise despite a concurrent decline in alcohol and tobacco use
observed over the last 30 years.”” Many researchers have
attempted to elucidate an exact prevalence of cannabis use
among young athletes; however, despite many well-designed
studies, it remains difficult to quantify. Studies on prevalence
often rely on self-report, and the specific words used in survey
questions can influence answers and contributes to variability in
results.”* Nonetheless, it is likely that around 25% of athletes,
regardless of age, have used cannabis within the last year, as
evidenced by a systematic analysis that includes multiple studies
and >46,000 athletes aged 13 to 46 years."” Among college
athletes, data released by the NCAA reports 24% of student
athletes have used cannabis within the last year.””

To appreciate the interplay between sport and cannabis use
among adolescents and young adults, it is essential to
understand the use habits of cannabis among athletes and

nonathletes alike. The National Youth Behavior Risk Survey
reported that 37% of high-school students in the US have used
cannabis in their lifetime, and 21% have used marijuana within
the last 30 days.(’ Among US college students, nearly a third
have used cannabis within the last year.”'

Whether or not sports participation influences cannabis use
remains up for debate, and it is likely only one of many factors
that needs to be considered when assessing a person’s risk of
use. In looking exclusively at the interaction between sports
participation and cannabis use among high-school students,
many studies have found lower rates of cannabis use among
athletes compared with their nonathlete peers.12’41’45’69’70
Conversely, a longitudinal study of >500 high-school students
found no difference in cannabis use between athletes and
nonathletes.”

Researchers have attempted to further characterize young
athlete cannabis use by investigating how demographic factors
such as sex, race, and sexuality influence cannabis use. When
assessing cannabis use in high-school aged boys, 3 studies
reported no difference in cannabis use between athletes and
nonathletes,*"" while 2 other studies found less cannabis use
among male athletes.””® In female high-school athletes, the
data are similarly contradictory. Four studies reported sports
participation was associated with decreased use,*"*"” 1 study
found no difference in use related to sports participation,” and
1 study reported marijuana use was more likely in female
athletes compared with their nonathlete peers.”” In addition, 1
study noted that race may influence cannabis use among
athletes, reporting that White female athletes were significantly
more likely to use cannabis than White female nonathletes, and
they also used more cannabis than non-White athletes."
Sexuality may also play a role, as it has been reported that
cannabis use is higher in high-school athletes who identify as a
sexual minority than their athlete peers who identify as
heterosexual.”

Similar contradictions in the interaction between cannabis use
and athletic participation exist in studies involving college
athletes. Two studies, 1 in Brazil and 1 in Canada, found
cannabis consumption to be significantly greater in those
participating in varsity athletics than in nonathlete college
students,”* while 3 studies reported sport participation to
reduce cannabis use compared with their peers who were not
involved in athletics.”*** In a survey of >23 000 NCAA athletes,
the most commonly reported reason for using cannabis was for
socialization, whereas the second most common was for pain
management.” Additional factors that appear associated with
increased cannabis use in college athletes include identifying as
a sexual minority, anxiety related to their sport, a history of
using performance enhancing substances, and living in a state
where cannabis is legal for medical or recreational use. 30773
The level of competition may also impact cannabis
consumption, as Division III athletes (generally representing
smaller colleges) reported significantly greater cannabis use,
both in season and out of season, than athletes in Division I
and Division I1.7"”
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There is limited research on how different sports influence
cannabis use, though the recent NCAA survey reported highest
rates of cannabis use in lacrosse, swimming, and wrestling for
men, and lacrosse, ice hockey, and field hockey for women.” In
addition, 2 studies have reported that high contact sports are
associated with greater cannabis use than noncontact sports.”*”
Despite these findings, a study of nearly 14,000 high-school
student athletes found no association between cannabis use and
concussion history.” Geography may also play a role in
cannabis consumption, as multiple studies from European
countries have reported lower cannabis consumption in athletes
compared with nonathletes. %% Conversely, studies in
Lithuania and South Africa found no difference in cannabis
consumption between adolescents and young adult athletes
compared with their nonathlete peers."*"

IMPACT ON PERFORMANCE

As the rate of cannabis use increases in adolescents and young
adults, there has been more interest in determining how
cannabis impacts sport performance, pain control, and recovery.
A study among female athletes aged 18 to 26 years assessed
whether pretreatment with CBD would alter peak strength and
improve strength recovery. No differences between the placebo
and CBD groups were seen in either outcome, nor were there
any difference in plasma levels of inflammatory markers."’
Conversely, in a study where CBD was given after an intense
exercise session, 72 hours later peak strength was less impacted,
and markers of muscle damage were decreased, compared with
placebo.*® A small pilot study recently investigated the impact
oral CBD may have on aerobic performance, and, although the
study was not powered to assess effect, the authors did not find
compelling evidence to suggest CBD would negatively impair
aerobic performance and thus recommended further study into
how CBD could be used to influence sports performance.®

In addition to intentional use of CBD to study sport
performance, researchers have also looked into how
recreational marijuana use may influence performance. A study
assessing routine inflammatory marker levels in healthy and
active young adults demonstrated no difference in interleukin-6,
cortisol, or C-reactive protein (CRP) between chronic marijuana
users and healthy controls.” A similarly designed study of
physically active men in their 20s also demonstrated no
difference in cortisol, CRP, and testosterone levels between
marijuana users and nonusers, but did note a nonstatistically
significant (P = 0.08) reduction in strength endurance in
marijuana users.” Chronic marijuana users were also noted in 1
study to perform worse on tests involving working memory and
psychomotor speed, even after a 3-week abstinence period,
suggesting stopping marijuana use right before a sporting event
might not alleviate potential negative impacts on performance.”
Despite this notable finding related to working memory and
psychomotor speed, a study looking at postconcussion cognitive
effects found no difference in cognitive recovery in athletes
using cannabis versus those who were not, although this study

was done in adults with a mean age of 33 years, so it is
unknown if this finding would generalize to adolescents.”

GENERAL PHYSICAL HEALTH

When engaged in sport or exercise, the sympathetic nervous
system is active, raising heartrate and blood pressure; thus, it is
vital for athletes to maintain their cardiovascular health.
Although believed to be a rare phenomenon, chronic, heavy
marijuana use may result in acute myocardial infarction through
cannabis-induced thrombus rupture without identified
atherosclerotic disease as evidenced by multiple case reports
describing emergent acute coronary syndrome in young athletes
immediately after sporting events."**** Reportedly even more
rare is acute end organ damage as a result of concentrated THC
use via “dabbing,” which may cause a sympathetic storm leading
to hyperthermia, cardiotoxicity, and serotoninergic toxicity.”

Cannabinoid hyperemesis (CHS) is another syndrome with
which clinicians working with athletes should be familiar. This
syndrome is characterized by abdominal pain, nausea, and
resultant intense vomiting, which can have deleterious
consequences and is often not relieved by typical antiemetics.”
Case reports highlight the need for clinicians to take a detailed
substance use history when an athlete develops these symptoms
as it can occur at any stage in an athlete’s cannabis use history,
and if supportive cares are not pursued, dehydration and
subsequent rhabdomyolysis may ensue.”" Counseling athletes to
stop using cannabis when experiencing CHS is of vital
importance as the athlete may think that smoking marijuana will
help reduce their nausea, when, in reality, continued use will
result in worsening of symptoms.*

MENTAL HEALTH

Surveys used to explore mental health and substance use in
athletes and/or in young people are informative. While they
may not be able to identify specific causation, identifying
associations between cannabis use and mental health can help
clinicians better screen and monitor for potential concerns. In
addition, although there are limited studies exploring the
relationship between cannabis use and mental health in the
young athlete, having an understanding of the associations
between cannabis use and mental health in adolescents in the
general population is helpful. In a sample of nearly 15,000 high-
school students, those who were currently using marijuana were
significantly more likely to have seriously considered suicide,
made a suicide plan, or had attempted suicide in the past.”
Another survey study of 10,000 youth in Ireland found a
positive association between cannabis use and elevated anxiety,
depression, and poor sleep.”

In young athletes specifically, 2 studies published recently
reported on the relationship between depression and cannabis
use. In a pilot study of female college varsity athletes, cannabis
use was associated positively with depressive symptoms, and,
although this study only included 31 athletes, the effect size was
significant.”" In addition, a protein associated with depression
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when brain-derived neurotrophic factor was found to be lower
in physically active young adults who identified as chronic
cannabis users compared with age-matched peers who did not
use cannabis.®

Although the mechanism is not completely understood,
cannabis use has been linked to earlier onset of schizophrenia
in those with preexisting risk factors and may increase the risk
of development of psychotic symptoms in any user.” One case
report highlights the risk of cannabis use for the development
of psychotic symptoms in a 17-year-old athlete who was
admitted to an inpatient psychiatric unit after using synthetic
cannabis and acutely developing auditory hallucinations,
agitation, and resultant catatonia.®

Multiple studies have looked at the association between
pathologic gambling and cannabis use. A study of adolescents
aged 14 to 18 years found a positive association between
gambling use disorders and cannabis use,” while another study
highlighted impulsivity, gambling, and substance use as
interlinked.” While neither of these studies looked exclusively at
athletes in assessing gambling behaviors and cannabis use,
previous research in this area has noted an increase in gambling
behaviors among adult athletes compared with nonathlete
peers. '

DISCUSSION

This literature review identified several studies exploring the
relationship between cannabis use and sport participation. Due
to discordance among findings from numerous studies, we are
unable to conclude the direct impact sports participation has on
cannabis use. It is unlikely that sport participation is the sole
determining factor in protecting against or facilitating cannabis
use. Rather, there appear to be many factors that can ultimately
influence a young athlete’s use of cannabis. Sex, race, sexual
identity, and geography all appeared to influence rates of
cannabis use among athletes. Peer pressure and group/team
dynamics were not studied robustly among the manuscripts
included in this review, though a number of studies did identify
a significant increase in binge use of alcohol among various
team sports.** In addition, college athletes identified
socialization as a major reason why they used cannabis. Thus,
the dynamic between social acceptance, peer pressure, and
desire to be part of the in-group as it relates to team sports and
cannabis use should be explored more extensively in the future.
Comparing cannabis use among athletes involved in team sports
versus athletes participating in individual sports may be another
avenue to explore in the future to better understand how sport
culture may influence cannabis use. Additional factors that
appear to be related to cannabis use rates among athletes
include level of competition and physicality of specific sports.
Division I and Division II NCAA athletes were less likely to
report using cannabis than Division III athletes. While the exact
reasons for this discrepancy are unknown, the greater frequency
of drug testing and fear of losing athletic scholarships as

punishment for a positive drug test in Division I athletes could
be contributing to this finding. Finally, more research is needed
to better elucidate how different sports influence cannabis use,
especially given the findings that use among athletes who
participated in high contact sports were more likely to use than
those in noncontact sports, which could be interpreted as a
means to control pain.

In relation to sport performance, current existing literature
does not support the use of cannabis to improve performance
in general, and, more specifically, marijuana use may negatively
hinder an athlete’s ability to perform at their highest capabilities.
Definitive conclusions on CBD are more difficult to make,
though outside of 1 study showing a reduction in inflammatory
markers with improved strength recovery, there is little evidence
that can be used to justify using CBD specifically to improve
athletic performance. Further, the lack of regulation of CBD
products increases the risk that it may contain nonnegligible
levels of THC,** which could negatively impact performance
and/or result in doping policy violations. Finally, there are no
head-to-head studies looking at the impact of chronic versus
acute (time-limited) use of CBD or marijuana on sports
performance. Given the physiological adaptation that occurs
over time with chronic versus acute use of many substances,
this would be an important aspect for future study.

As use of cannabis is becoming more widespread, and States
have both decriminalized and legalized use, some adolescents
have begun to believe that cannabis is safe and without
negative health implications.”” Thus, it remains imperative that
those working with adolescent and young adult athletes
continue to provide accurate information related to the health
risks associated with cannabis use. Though rare, the
development of acute coronary syndrome in otherwise healthy
young athletes as a consequence of cannabis use is concerning,
and more research on this association is warranted. In addition
to cardiovascular risk, young athletes should also be counseled
on the mental health implications associated with cannabis use.
Whether or not the correlation between depression, suicidality,
and cannabis use among adolescent and young adult athletes
can be fully explained, there is a growing body of evidence
demonstrating the association between major depressive
disorder and cannabis use.”* Symptoms of psychosis and earlier
onset of schizophrenia in those with familial risk factors have
been linked to cannabis use.*> As recreational cannabis
products continue to increase in overall potency, the risk of
cannabis induced psychotic symptoms developing in a young
athlete may similarly increase. Unfortunately, our review did not
identify many studies that looked exclusively at the association
between mental health and cannabis in adolescent and young
adult athletes and, thus, a major limitation of this review is that
our recommendations related to the risks of cannabis and
mental health outcomes are built primarily on studies done in
the general population. Further research looking exclusively at
young athlete mental health will be vital, especially as cannabis
continues to become more widely accessible.
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CONCLUSION

Cannabis use among adolescent and young adult athletes is
common, and rates of use are influenced by many different
factors. At the time of this review, there is not compelling
evidence to recommend using cannabis to improve athletic
performance. Conversely, current evidence suggests that
marijuana use may worsen athletic performance, while the
impact of CBD supplementation needs further study. Finally,
cannabis use is associated with significant negative mental
health outcomes and has been implicated in severe
cardiovascular and gastrointestinal illness.
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