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Abstract
Marijuana is considered illicit in much of the world, and is classiﬁed as a drug for recreational use, in recent decades the medicinal use of
Cannabis sativa L. has grown and diversiﬁed, being considered the only therapeutic alternative in the control of serious and incurable diseases such
as syndrome of Dravet. The world panorama has shown a more liberal position, since in several countries such as the United States of America,
Holland, Australia, Italy, and more recently in Canada, the use of medications, or even the recreational use of this plant, have been regulated. In this
context, the investigation of the modifying eﬀects on physical activity of empirically used cannabinoids is fundamental nowadays, mainly due to the
regulatory recognition of Cannabis sativa L. as a medicinal plant in a large part of the world. Therefore, the objective of this review was to verify the
evidence related to the eﬀect of cannabis on physical performance and to identify and highlight the challenges in the interpretation of information
regarding the performance of practitioners of physical activity, as well as athletes, presenting new trends in this area of research to be addressed.
To carry out the systematic review, a bibliographic survey of case reports was obtained through Pubmed, Science Direct and Google Academic
databases. The following keywords were used to perform the research: cannabis, performance, pain, competition. The following ﬁlters were used
as inclusion criteria a languages used english; species: humans; types of articles: original articles and reviews and period of publication of articles:
1981 to 2021.

Introduction
The medicinal and recreational use of cannabis (marijuana)
is undergoing extensive regulatory review in many global
jurisdictions. Tetrahydrocannabinol (THC) is the main
psychoactive component of cannabis [1-3] the component
considered pharmacologically active is cannabidiol (CDB).
With the development of scienti ic research and the advent of
semi-synthetic and synthetic drugs, the availability of these
substances increased, and their abuse or misuse became a
public health problem [31].
https://doi.org/10.29328/journal.jsmt.1001053

Considered illegal in much of the world, marijuana is
classi ied as a recreational drug. Thus, the anti-doping tests
for it are performed only in competition periods, as is also the
case with cocaine. Both included in the World Anti-Doping
Agency’s list of prohibited substances [4]. Interestingly,
cannabinoids, which are the organic chemical compounds of
the marijuana plant, fall into the (S8) class of stimulants on
that list, including tetrahydrocannabinol (THC) and some of
its analogues, sold in pill form [4].
The problem of drug use among athletes of different levels
https://www.heighpubs.org/jsmt
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has increased in recent years. According to the latest UNODC
report that presented data for the year 2017 in the United
States and Europe, alcohol tops the list of users and marijuana
appears in second place, ahead of tobacco (UNODC, 2017).
Cases of high-level athletes in the modes of snowboarding,
swimming, judo, among others, and the use of this substance
are frequently reported to the media.
Cannabinoids derived from cannabis can be administered
by various routes, such as smoked or ingested for a variety of
medical and non-medical reasons [5].
The use of cannabis has overcome the most distinct
barriers, and is mainly associated with the cultural change
experienced by modern society characterized by constant
competition, strenuous intellectual workload, environmental
exposure to pollutants, high urbanity and social deprivation
[6].
Notwithstanding this, its use reached even athletes and
practitioners of physical activity, generating a potential
impact on their health, as well as on their performance both in
training and in competition [1,6-8].
WHO (2020), and Caspersen (1985) et al. [9,10] de ined
physical activity as beeing “as any bodily movement produced
by skeletal muscles that results in energy expenditure. The
energy expenditure can be measured in kilocalories. Physical
activity in daily life can be categorized into occupational,
sports, conditioning, household, or other activities”.
Its therapeutic use in physical activity practitioners can
vary from its application in the management of chronic pain
[2,7,8,11-13], even in anti-in lammatory use [2,7,11-13]
or uses as orexigen. Although there is evidence of serious harm
caused by cannabis use on the health of athletes, descriptions
of these cases are poorly described in the scienti ic literature,
therefore, one should be aware of the potential for abuse
and damage to mental health that cannabis abuse can cause
[1,14,15].
There is no well-established scienti ic report on the
prevalence of cannabis use among elite athletes, its use is
associated with certain high-risk sports [13].
There is no evidence of the use of cannabis as a modi ier
to improve performance [16], however its analgesic, antiin lammatory, orexigenic effects are widely described in
scienti ic literature.
From another perspective, the use of medicinal and
recreational cannabis among athletes re lects changes in social
and cultural norms and experiences. Although cannabis use is
more prevalent in some athletes involved in high-risk sports,
there is no direct evidence of performance-enhancing effects
in high-risk athletes. This use may be related to the anxiolytic
and disturbing characteristics of the CNS that cannabinoids
exert under this type of physical activity [16,17].
https://doi.org/10.29328/journal.jsmt.1001053

The potential bene icial effects of cannabis such as
analgesia and pain control, including the reduction of
concussion-related symptoms, deserve further attention.
Of the studies surveyed, none showed improvement in
aerobic performance, in contrast, two studies [1,3,7,13,18]
showed harmful effects , showing that cannabis use generated
angina with a lower workload and reduced strength in 100%
of those surveyed [1,3,7,13,18]. This fact may be associated
with paranoid syndrome that presents signs and symptoms
similar to panic attacks, such as precordial pain radiating to
the head and neck, feeling of imminent death and increased
anxiety [30]. The adverse reactions caused by cannabis
interrupted, in most cases, the exercise protocol proposed by
the studies [1].
The study by Kennedy, [1] showed a relevant inding
regarding the relationship between physical exercise and
the use of cannabinoids. The indings showed that aerobic
exercises were able to generate small increases (< 1 ng/mL) in
plasma THC concentrations of physical activity practitioners,
however this increase did not impact positively or negatively
on the strength parameters or improvement in aerobic
performance.
In this context, the objective was to carry out a systematic
literature review, relating the indings of the interrelationship
of the use of cannabinoids for both medical and recreational
purposes and physical exercises for both practitioners and
professional athletes.
Studies among elite amateur athletes (NCAA) suggest
that the use of illicit drugs, such as cannabis, is mediated by
social norms and detection risk [19]. cannabis around the
world can play an important role in change. use cannabis
patterns among athletes [20,21]. Other behaviors reported to
be associated with cannabis use include binge drinking and
women competing at the international level. It also appears
from a study that extreme athletes start experimenting with
cannabis at a very young age [22]. Cannabis use among
athletes may therefore be more related to social norms of
behavior than performance improvement.

Materials and methods
Therefore, the methodology used in this systematic review
was carried out through a bibliographic survey of original
articles, review articles and cases reports obtained from
the Pubmed, Science Direct, Google Academic, Cochrane,
PEDro and Scopus databases. The following keywords were
used to perform the research: cannabis, performance, pain,
competition The following ilters were used as inclusion
criterion: Languages: English and Portuguese; Species: human,
mouses and rats; Types of articles: originals, reviews and case
reports; Period of publication of articles: 1981 – 2021. The
decision algorithm can be seen in Figure 1 as Muñoz, et al.
2020 [23]. Publication search was performed by an advanced
https://www.heighpubs.org/jsmt
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Exclusion criteria

Search of the

database

Languages, species,
types of articles and
published

ǡ
Scielo and Science

Two keywords

ϐ

Reading and evaluation

Full reading

search

the abstract
Correlations with


Doble
check

In general, the articles emphasized the injury to
sportsmanship, as it poses risks to the health of athletes
and hurts the ethical considerations that imply the use of
Cannabis, as well as sports values that include honesty, fair
play, excellence, fun, commitment and respect. The World
Anti-Doping Agency prohibits the use of cannabis by athletes,
presenting as a justi ication the breach of sports values and
considering that it is a prohibited drug in many countries
around the world.

Advanced search

Four keywords

Doble
check

THC can be detected in urine, however it is a dif icult
procedure, from an analytical point of view, as it is highly
lipophilic and takes weeks to be excreted by the body.

Results
presentation
Data tab

Figure 1: The ﬂowchart of the scientiﬁc methodology. Source: Muñoz, et al. 2020 [23].

method in which three key words were correlated, being at
least one key word related to cannabis and performance
aspects. From all the correlations of used key words, we had
retrieved 264 articles. The following exclusion criteria were
used: Duplicate articles; Absence of citation of cannabinoids
and performance aspects; Articles in other languages; Articles
that did not contain original research or reviews.
Remaining articles were examined by reading the abstract
and further excluding publications that had no correlation
with the key mentioned above. A total of 13 articles met the
criteria for inclusion. These articles only cited cannabinoids
when correlationated whith performance modi ication in
sports. The analysis of results was performed by tabulating
the articles according to the convinient characteristics.
Thus, table 1 shows the reference, publication objective,
corresponding results and conclusion, which contributed to
the construction of this work.

Results and discution
Based on the articles found, it was possible to compile the
data in Table 1, demonstrating the main interests in the use of
Cannabis by an athlete.

Of sports applications, there is an interest in producing
anxiolytic effects for athletes who are tense before any
physical activity or later to produce relaxing, analgesic and
sedative effects.
In all the articles read, no signi icant effects were produced
on physical performance, whether in aerobic exercise or in
the improvement of cardiac work. Instead of demonstrating
a bene it from physical activity, it is shown to disrupt
cardiac activity, increasing the frequency and decreasing the
contractile force, despite inducing bronchodilation during
physical activity, it does not improve respiratory low. It is
known as a potent inducer of exhaustion, fatigue, drowsiness,
and behavioral and cognitive disturbance. Its bene its are
restricted to promoting analgesia and both psychic and
muscular relaxation. Huestis, et al. [7] cited that cannabis
improves visual perception for goalkeepers in soccer, however
it can compromise concentration, attention and cognition.

Conclusion
Although, according to WADA, 2019 [4] marijuana and
cannabinoid derivatives are considered doping and both
included on the World Anti-Doping Agency’s list of prohibited
substances, CBD and cannabinoid derivatives exert a number
of physiological, biochemical and psychological effects
with the potential to athletes bene iciaries. As listed in this
systematic review, there is evidence that cannabinoids have

Table 1: Relationship of cannabis application with respective mechanisms.
Application

Mechanism of action

Reference

Analgesia

CB1 and CB2 acting in the modulation of neuropathic and inﬂammatory pain, mainly in the
pariaqueductal gray matter of the midbrain and in the transmission of pain through the
spinal cord. TRPV-1 agonism may promote peripheral analgesia.

[2,7,8,11-13]

Motor disturbance (balance, locomotion, tone)

CB1 receptor in neocortex, striatum, cerebellum

[1,7,8,11,13,24]

Behavioral disturbance (emotional, sensory, memory,
behavior, awareness)

Receptor CB1 no neocórtex, bulbo, hipocampo, amígdala, tálamo, hipotálamo,
mesencéfalo e rombencéfalo

[7,11]

Heart

In CB1, decreased contractile force, increased systolic and diastolic blood pressure,
increased heart rate, and vasodilation. Precipitation of angina. Pro-inﬂammatory and
increased ﬁbroblast activity. In CB2 it produces anti-inﬂammatory eﬀects.

[1,3,7,8,13,18]

Physical performance

Decrease in cardiac work, no change in handgrip strength and forced vital capacity

[1,3,13,15,25]

Aerobic activity

No change in respiratory ﬂow rate. Induction of bronchodilation in aerobic activity. Quickly
induces fatigue and exhaustion.

[1,14,15]

Anxiolytic (from the point of view of calming down before
or relaxing after playing sports)

Through the activity of CB1 in the limbic and paralimbic systems and eﬀects on the
midbrain dopaminergic pathway producing relaxation, sedation and pleasure

[6-8,26-29]

Improved perception and vision

Cannabis improves visual perception for goalkeepers in soccer, however it can
compromise concentration, attention and cognition.

[7,11]

https://doi.org/10.29328/journal.jsmt.1001053
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anti-in lammatory, neuroprotective, analgesic and anxiolytic
activities, in addition to gastroprotective activity. When used
in the treatment of in lammation, they can promote an antiin lammatory effect in traumatic musculoskeletal injuries.
However, it is important to recognize that these indings are
still preliminary. These consulted studies, in general, apply
to athletes, who frequently make use of the administration
of high doses of cannabinoids. In the central nervous system,
studies are examined to investigate how CBD acts on sport
performance. However, this review shows that there is a
perspective on the use of CBD in the sport context, as it has
pharmacological effects on several important physiological
systems in the sport environment.
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