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Introduction 
In the United States, the 420 Games — 420 being a cannabis culture code for smoking pot — were 
established “to show that cannabis users are not lazy, unmotivated or ‘stoners’ and to de-stigmatize 
the millions who use cannabis in a healthy and responsible lifestyle” (420games.org/aboutus). An 
increasing number of high-profile, (mostly former) professional athletes are speaking out about the 
positive impacts cannabis use has had on their performance, especially in heavy contact sports such 
as football and mixed martial arts. In an op-ed piece, former Denver Bronco Nate Jackson 
explained,  

Standard pain management in the N.F.L. is pain pills and pregame injections. But not all 
players favor the pill and needle approach. In my experience, many prefer marijuana. ... 
marijuana allowed us to avoid the heavy daze of pain pills. It gave us clarity. It kept us 
sane (Jackson 2014). 

This article discusses the clinical evidence for effects of cannabis that may help maintain an effective 
exercise and/or training regime. Exercise is here considered to include any physical activity engaged 
in for improved health and fitness, including training, competition, and recovery from exercise. 

The Endocannabinoid System  
The physical and mental effects of cannabis are mediated by the body’s endocannabinoid system. 
Endogenous cannabinoids, or endocannabinoids, are naturally occurring compounds produced by 
our bodies (endogenous meaning “formed within”). Endocannibinoids activate receptors in the 
peripheral and central nervous systems in order to regulate a wide range of neurobiological 
processes such as metabolism, cardiovascular function, immune response, perception of pain, 
memory, learning, emotion, and the sleep cycle (Health Canada 2013: 8). 

Plant-based (exogenous) cannabinoids, and cannabinoid-like compounds that produce similar effects 
on the endocannibinoid system, are found in cannabis as well as some other plants (see Russo 2016). 
These phyto- (i.e. “plant-based”) cannabinoids activate the endocannabinoid system, influencing the 
regulation of neurobiological processes. There are at least 80 phyto-cannabinoids identified in 
cannabis, with delta9-tetrahydrocannabinol (THC) and cannabidiol (CBD) being the most 
researched for medical purposes.  

While clinical research on the role of cannabis in exercise is scarce, there are several documented 
therapeutic effects of cannabis that potentially have a direct relevance to exercise: (1) reducing 
anxiety; (2) inducing a state of euphoria and relaxation; (3) reducing pain and inflammation; (4) and 
promoting improved sleep (see Borgelt et al. 2013; Health Canada 2013; Mack & Joy 2000; Volkow 
2015). Each of these specific, documented effects of cannabis will be addressed, in turn, for their 
potential to contribute to improved exercise performance.  

1. Reduction of Anxiety 
Cannabis, and in particular cannabidiol (CBD), has been shown to reduce anxiety, including social 
anxiety, and as a result is used in treatment of anxiety disorders such as post-traumatic stress 
disorder (Blessing et al. 2015; Volkow 2015: 5). This effect of cannabis may, for example, benefit 
people with fears about being judged while participating in a public or group exercise program. 
Reduction of anxiety can also potentially help people remain calm before competition and perform 
better under pressure. 
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Moreover, cannabinoids play a role in enabling people to forget traumatic memories, an aspect of 
how the cannabinoid system regulates memory and learning (Das et al. 2013; Volkow 2015: 5). Past 
experience of physical injury and/or psychological trauma during exercise can reduce a person’s 
willingness and ability to participate in certain activities. For example, Huestis, Mazzoni, and Rabin 
(2011) suggest cannabinoids can benefit athletes who have experienced traumatic injuries, enabling 
them to play at their full potential without fear (whether conscious or not) of re-injury in similar 
contexts. Moreover, Igelström (2015: 298) argues that among overweight and obese people, 
sustaining an injury during physical activity can lead to fear of injury and avoidance of participation 
in physical activities, including those recommended for weight loss. 

2. Euphoria and Relaxation 
Long-distance runners have for some time spoken of a “runner’s high” experienced with prolonged 
exertion and fatigue. Recent research has demonstrated a strong role for the endocannabinoid 
system in creating the physical and mental rewards associated with a “runner’s high”: reduced 
sensation of pain, a sense of calmness and well-being, and difficulty assessing the passage of time 
(Dietrich & McDaniel 2004: 537–8; Raichlen et al. 2012: 1331–32). In addition, the endocannabinoid 
system is implicated in improvement of mood following aerobic exercise and especially moderate 
exercise (Rajala 2015: 18). The relaxing effects of cannabis, particularly felt with larger doses, have 
been likened to this sensation of well-being that follows exercise (Dietrich & McDaniel 2004; 
Raichlen et al. 2012).  

This research may suggest exogenous cannabinoids in cannabis can enhance beneficial actions of the 
endocannabinoid system during and after exercise; however, this has not been demonstrated yet and 
the researchers cited above do not make this claim. Nevertheless, cannabis may play a role in 
promoting relaxation during exercise, thereby allowing one to exercise for longer periods. Cannabis 
may also increase pleasure gained from working out, and thereby improve motivation to continue 
with an exercise program. 

Interestingly, among more regular users of cannabis, exercise (but not fasting) has been shown to 
help release “dormant” THC stored in fatty tissues; blood concentrations of THC rise immediately 
after moderate exercise and return to normal within two hours (Wonga et al. 2013). Not surprisingly, 
people with larger stores of fat (i.e. a higher BMI) were shown to release larger amounts of THC 
through exercise (Ibid.). Since these effects are associated with latent stores of THC, the potential 
for cannabis to contribute to post-exercise relaxation may be experienced without taking cannabis 
before or after exercise. 

3. Reduction of Pain and Inflammation 
Both THC and THC/CBD compounds have been shown to reduce pain, including from muscle 
spasms (Borgelt et al. 2013: 201–3; Ferguson & Ware 2015). In fact, pain management and control 
of muscle spasms are two of the most common reasons physicians recommend use of medical 
cannabis (Borgelt et al. 2013). Clinical trials have well established that people who take cannabis 
extracts need less medication to manage pain (American Cancer Society “Marijuana and Cancer”; 
Health Canada 2013: 34). In studies evaluating smoked cannabis, the higher the THC content the 
more effective was the pain relief, although effective dosages will vary between individuals (Borgelt 
et al. 2013).  

Using animal experiments, the potency and efficacy of cannabinoids in blocking both acute and 
long-term pain “rivals that of morphine” (Dietrich & McDaniel 2004: 537). Moreover, whereas 
opioids (and cannabinoids) act within the central nervous system, principally the brain, the 
endocannabinoid system has also been shown to suppress pain in the peripheral nervous systems, 
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and in particular the skin (Dietrich & McDaniel 2004: 537–8). This suggests that painful stimuli to 
the skin, such as those felt in the feet during long-distance running, activate the endocannabinoid 
system to block pain throughout the body (Dietrich & McDaniel 2004: 538). 

The endogenous cannabinoid anandamide has been shown to reduce chemical pain, which suggests 
a role for the endocannabinoid system in reducing muscle pain (“the burn”) associated with the 
build up of naturally occurring substances such as lactic acid (Dietrich & McDaniel 2004: 538). 
While not yet demonstrated through research, this finding suggests a potential parallel role for THC, 
which has similar actions on cannabinoid receptors as anandamide (Ibid.). Anandamide has also 
been linked to reduction of inflammation (Richardson et al. 1998), as has CBD (Health Canada 
2013: 12; McAllister, Soroceanu, & Desprez 2015).  

Management of pain and inflammation is important to being able to maintain an exercise regime 
through effective recovery between periods of intense physical activity, including by improving 
mood and ensuring adequate sleep (Ware et al. 2010).  

4. Promotion of Better Sleep 
People using cannabis for medical purposes have widely reported on the positive effects they have 
realized in the quality and duration of their sleep (Schierenbeck 2007: 106). Although clinical 
research on cannabis and sleep has produced limited and inconsistent results, cannabis — whole-
plant cannabis, standardized cannabis preparations, and synthetic cannabinoids — has been shown 
to reduce the time needed to fall asleep and improve the quality of sleep (Angarita et al. 2016; 
Babson, Sottile, & Morabito 2017), but not necessarily the total amount of time spent asleep (Gates, 
Albertella, & Copeland 2014).  

In a two-week, randomized, double-blind, placebo-controlled, study of patients suffering from 
chronic neuropathic pain — pain caused by nerve damage or deterioration from diseases such as 
multiple sclerosis (MS) — reported that those who smoked 25 mg of cannabis (with 9.4% THC) 
three times per day for five days (i.e. 7.1 mg THC per day) fell asleep more easily and experienced 
fewer periods of wakefulness (Health Canada 2013: 62). 

Improvements in sleep quality and duration are often related to a reduction of sleep disturbances 
caused by pain and muscle spasms (Gates, Albertella, & Copeland 2014), both of which can result 
from intense and/or prolonged exercise. Pain delays the onset of sleep and especially affects slow-
wave sleep and REM sleep, fragmenting sleep patterns through frequent disturbance. Inadequate 
rest, in turn, can increase the experience of pain and complicate pain management (Ferguson & 
Ware 2015), diminishing capacity for exercise and recovery. 

Discussion: Potential Limitations and Drawbacks 
Perhaps the most intuitive concern for anyone smoking cannabis to help with exercise is for 
development of respiratory problems. As with smoking of tobacco, long-term smoking of cannabis 
has been linked to chronic respiratory problems such as coughing, production of phlegm, wheezing, 
and bronchitis (Tashkin 2013: 240–41). However, even long-term use of cannabis — up to seven 
years of daily use — has been shown to have no negative impact on lung function, as measured by 
ability to exhale (Tashkin 2013; Tetrault et al. 2007). Only at very high levels of use (i.e. the 
equivalent of four joints a day for ten years), was cannabis smoking linked to cumulative damage to 
airways and loss of lung function (Pletcher et al. 2012: 180). 

In fact, there is a clear association between short-term use and bronchodilation, enabling increased 
intake of air into the lungs (Tetrault et al. 2007); this effect is linked specifically to the action of THC 
(Tashkin 2013: 240). While confirming the short-term (one hour) bronchodilation effects of 
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cannabis, Pletcher et al. (2012) suggest the increased lung capacity measured for cannabis smokers is 
also related to “training” of breathing, including the muscles needed to stretch lungs to full capacity, 
when people are inhaling and holding large amounts of cannabis smoke. 

Additionally, while cannabis smoke contains carcinogens, studies to date do not suggest there is an 
increased risk for development of either lung or upper airway cancers with smoking cannabis 
(Tashkin 2013). One potential explanation is that cannabinoids have been shown to stimulate natural 
defenses against inflammation (see above) and inflammation plays an important role in initiating 
cancer development, or carcinogenesis (Coussens & Werb 2002). Nevertheless, long-term, heavy 
users of smoked cannabis should exercise particular caution. 

So there may be some health concerns for people using smoked cannabis in their exercise routines. 
It is also important to keep in mind that the actual mental and physical effects of cannabis are 
strongly influenced by what forms of cannabis are taken and the method of administration, by the 
context in which consumption occurs, and by more personal or idiosyncratic characteristics of the 
person taking cannabis.  

Dosage (i.e. amount taken, percentage composition of active substances, and interval between 
doses), ratio of THC to CBD, and method of delivery can all greatly affect a person’s experience 
with cannabis (Babson, Sottile, & Morabito 2017). For example, in low doses, cannabis tends to 
stimulate increased physical and mental activity, whereas consumption of large doses can lead to 
sedation and reduced muscle activity (Dietrich & McDaniel 2004: 538) — the very reason cannabis 
is used to treat sleep and movement disorders. In addition, whereas the peak effects of smoked 
cannabis are experienced within minutes and begin to decline after 30 minutes, the peak effect of 
oral THC is usually experienced after about an hour and lasts for several hours (Joy, Watson, & 
Benson 1999: 89). 

Space here does not allow for a full discussion of cannabis administration, and dosing in particular 
— this will be the subject of another paper — but it is important to keep in mind that clinical 
research on cannabis and cannabinoids typically involves the use of single, large doses, which is not 
the norm for medicinal use (Joy, Watson, & Benson 1999: 105). 

CONTEXT 
As Joy, Watson, and Benson (1999: 105) remind us: “The circumstances under which psychoactive 
drugs are taken are an important influence on their psychological effects”. For example, outcomes 
will vary based on the type of activity, such as walking outside by day versus watching television at 
night. In exercise, the type of activity will strongly shape the benefits of using cannabis.  

While many athletes report using cannabis to maintain focus (see Baker 2016; Red, Quinn, & 
O’Keefe 2003; Warner 2017), it is generally reported from research that “cannabis impairs 
cognition”, including attention and concentration (Health Canada 2013: 87; Crean, Crane, & Mason 
2011); these findings focus on the ability to make complex decisions, especially in novel contexts. At 
the same time, endocannabinoids are tied to neurotransmission in the basal ganglia of the brain, 
which are associated with regulation of well-learned, automatic movements; hence, activities 
requiring repetition of highly practiced skills and little decision making, such as running, are more 
likely to come under the influence of the endocannabinoid system (Dietrich & McDaniel 2004: 539).  

According to Mark Ware, a McGill University professor and executive director of the Canadian 
Consortium for the Investigation of Cannabinoids, cannabis can help athletes “get into a zone” and 
focus on repetitive tasks that are part of a demanding physical activity (Warner 2017). Cannabis may 
also be helpful in sports such as golf, where there is a need to focus on careful repetition of 
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technique, and in which the tendency of cannabis to induce “a state of silent introspection” 
(Dietrich & McDaniel 2004: 538) is helpful. In other words, cannabis seems most suited to 
maintaining focus and motivation in those forms of exercise involving regular and potentially 
monotonous routine. Cannabis may be less helpful in activities requiring frequent changes in activity 
and focus (e.g., basketball), or highly complex technical tasks involving constant attention and split-
second decisions (e.g., downhill skiing). 

DISPOSITION 
Finally, there are many and varied personal reasons for greatly varying outcomes in use of cannabis 
for exercise; interestingly, many of the desired benefits can be, for some people, reasons or not 
taking cannabis. For example, some people find the experience of euphoria unpleasant and 
unwanted, preventing those people from using cannabis medicinally (Guzmán 2003: 752). 
Inexperienced users in particular can experience anxiety and paranoia, generally after consuming a 
large dose (Mack and Joy 2000: 59). Past experiences and expectations of specific outcomes can 
shape how people respond to cannabis. As former Denver Bronco Nate Jackson remarked, “some 
people get high and their muscle memory locks in and they feel like they can't miss. Some people get 
high and fall apart” (Warner 2017). 

Outside of scope here but important to mention also are interactions with other drugs, both 
prescription and recreational, and with pre-existing physical and mental disorders; these interactions 
will greatly affect the specific outcomes and experiences of using cannabis in exercise. 

Conclusions 
Exogenous cannabinoids found in cannabis, principally THC and CBD, have been shown to 
produce therapeutic effects through activation of the endocannabinoid system, including reducing 
anxiety, inducing a state of euphoria, reducing pain and inflammation, and promoting relaxation and 
improved sleep. Each of these documented effects of cannabis is of potential benefit in exercise. 
Cannabis can help with motivation to initiate and continue exercising, improve capacity to persevere 
through intense and potentially monotonous routines, and aid in recovery from exertion and injury. 

But take note: as a result of these positive benefits, cannabis is now being treated as a performance 
enhancing drug (Huestis, Mazoni, & Rabin 2011), and is banned by the International Olympic 
Committee and the World Anti-Doping Agency. If you are in the United States, you still have the 
420 Games. 
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