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Introduction 
The role of whole-plant cannabis and cannabinoid preparations in helping with disordered sleep is 
widely reported by users of medical cannabis (Babson, Sottile, & Morabito, 2017; Bonn-Miller, 
Boden, Bucossi, & Babson, 2014; Gates, Albertella, & Copeland, 2014). And yet, in the United 
States at least, disordered sleep is not listed as a qualifying medical marijuana condition by those 
states that have legalized medicinal cannabis.  

Dr. John Cline (2017), a fellow of the American Academy of Sleep Medicine and clinical professor at 
Yale University, commented, “at least for some dispensaries in Connecticut, the primary diagnosis 
that results in referral to the program was PTSD [post-traumatic stress disorder], while the problem 
that patients most often reported as a reason for using medical marijuana was insomnia”.  

In a 2011–2012 survey of 628 Canadians, the main medical conditions being treated with cannabis 
were, in order: chronic pain, anxiety/depression, arthritis, spinal pain, HIV/AIDS. Sleep disorders 
were mentioned by less than 2 percent of respondents. However, 85 percent of respondents listed 
disordered sleep as the most prevalent symptom they were seeking to address through use of medical 
cannabis (Walsh et al., 2013).  

While the need for help with disordered sleep is a major reason for people seeking medical cannabis, 
the relationship between cannabis use and sleep has not been well studied in clinical trials to date 
(Gates et al., 2014). Nevertheless, our understanding of the role of cannabis in promoting healthy 
sleep patterns is improving. 

Overview of Cannabinoids and Sleep 
Endogenous (i.e. already produced naturally in the body) cannabinoids, or endocannabinoids, are 
compounds that play an important role in regulating neurobiological processes such as learning, 
memory, perception of pain, and the sleep cycle (Babson et al., 2017; Murillo-Rodriguez, 2008). 
There are at least 80 (exogenous) cannabinoids identified in cannabis, with delta9-
tetrahydrocannabinol (THC) and cannabidiol (CBD) being most researched for medical purposes.  

Recent reviews of human and animal studies on the effects of cannabis and cannabinoids (THC and 
CBD) on sleep conclude that these studies generally suffer from methodological issues and their 
findings are inconsistent with one another (Gates et al., 2014; Babson et al., 2017), making 
comparison and generalization difficult.  

Early research done in the 1970s produced some particularly mixed results using whole-plant 
cannabis: a decrease in time to fall asleep, diminished incidence of waking after falling sleep, an 
increase in slow-wave sleep (the phase of deep sleep that follows the initial period of light sleep), and 
a decrease in rapid-eye-movement (REM) sleep (Angarita, Emadi, Hodges, & Morgan, 2016; Babson 
et al., 2017). REM sleep is the phase in which dreams are formed and skeletal muscles are paralyzed. 
People can live normal lives without REM sleep, for months and even years, but non-REM sleep is 
necessary for survival beyond a few days (Purves et al., 2001). 

Babson et al. (2017) suggest that the highly mixed results of this early research were related to the 
use of whole-plant cannabis so the effects of individual cannabinoids were not well observed. 

Recent research has shown that the effect of cannabis on sleep depends greatly on the ratio of THC 
to CBD (including their use separately in extracts or synthetic preparations), as well as dosage, 
timing of administration, and method of delivery (Babson et al., 2017). For example, a study of 
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people with insomnia suggested CBD administered alone at higher doses (160mg/day) promotes an 
increase in total sleep time and a decrease in arousals from sleep; at lower doses (15mg/day), CBD 
was shown to increase wakefulness (Babson et al., 2017; see also: Nicholson, Turner, Stone, & 
Robson, 2004). In another study, THC was found to have no significant effect on sleep when 
administered alone, although it may have increased the amount of slow-wave sleep (Nicholson et al., 
2004).1 

In general, time needed to fall asleep and total time spent sleeping have been shown to improve with 
administration of whole-plant cannabis, standardized cannabis preparations, and synthetic 
cannabinoids (Angarita et al., 2016; Babson et al., 2017).  

The remainder of this article focuses on the use of medical cannabis and cannabinoids to help treat 
causes of sleep disturbances during the night; the role of cannabis in helping people to fall asleep is 
not addressed in detail in this article.  

Treatment of Specific Sleep Disorders 
For the most part, information on cannabis and sleep is a secondary outcome of research on other 
medical conditions such as chronic pain, HIV-AIDS, multiple sclerosis, and post-traumatic stress 
disorder (PTSD) (Health Canada, 2013: 61). Results of research on medical conditions that cause 
disordered or disrupted sleep, and for which cannabis has shown some efficacy in treatment, are 
summarised below. 

PAIN-RELATED SLEEP DISTURBANCES 
Medical cannabis users report that management of pain and sleep are primary reasons for their use 
of cannabis (Ferguson & Ware, 2015). Control of both pain and muscle spasms (discussed next) are 
the most common reasons health care professionals recommend use of medical cannabis (Borgelt et 
al., 2013). 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). 

Both THC and THC/CBD compounds, including nabiximols (a whole-plant cannabis extract with 
equal proportions of THC and CBD) have been shown to reduce pain and improve sleep (i.e. pain-
related sleeping disturbance) among people with multiple sclerosis (MS), fibromyalgia, and, for 
nabiximols, rheumatoid arthritis  (Ferguson & Ware, 2015). People taking nabiximols for treatment 
of pain-related sleeping disturbances have reported improvements in subjective sleep quality, even 
though the actual duration of time asleep was not shown to improve (Babson et al., 2017). 

A review of nineteen placebo-controlled studies of medical cannabis in the treatment of chronic 
pain and MS concluded that there was some evidence cannabinoids, and in particular nabiximols, 
improved sleep quality and lessened sleep disturbance (Whiting et al., 2015: 2464). For example, a 
two-week, randomized, double-blind, placebo-controlled, study of patients suffering from chronic 
neuropathic pain reported that those who smoked 25 mg of cannabis (with 9.4% Δ9-THC) three 
times per day for five days (i.e. 7.1 mg Δ9-THC per day) fell asleep more easily and more quickly, 
and experienced fewer periods of wakefulness (Health Canada, 2013: 62). 

                                                
1 It should be noted that this study, frequently cited in the current literature on cannabis and sleep — and deemed to be 

“of the highest quality” in a systematic review of studies on cannabis and sleep (Gates et al., 2014) —, was conducted 
on only eight people and using a single (low) dose of one of four different preparations (“treatments”): a placebo, 
15mg THC, 5mg THC + 5mg CBD, and 15mg THC + 15mg CBD; that is, two study participants for each treatment. 
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MOVEMENT DISORDERS 
Movement disorders are associated with numerous medical conditions that produce muscle spasms 
and other movements or sensations that disturb sleep; for example: MS, REM behaviour disorder 
(in which individuals lose muscle rigidity during REM sleep), and restless leg syndrome (in which 
individuals experience unpleasant sensations in their limbs that are temporarily relieved by 
movement).  

A review of fourteen studies among people with spasticity due to MS or paraplegia caused by spinal 
cord injury suggested cannabinoids reduce muscle spasticity, but not to statistically significant levels 
in all studies; there were no clear differences noted by type of cannabinoid (Whiting et al., 2015: 
2463). A double-blind, placebo-controlled study among people with MS reported that a 12-week 
treatment with an oral cannabis extract (2.5 mg THC + 0.9 mg CBD) was associated with a 
statistically significant improvement in sleep compared to placebo (Health Canada, 2013: 62). A 
clinical trial of nabiximols has been shown to reduce muscle spasms, including those at night that 
disturb sleep, among people with MS (Borgelt et al., 2013: 203).  

One preliminary study has also suggested that CBD may suppress REM behaviour disorder among 
people with Parkinson’s disease (Babson et al., 2017). In addition, involuntary limb movement 
during sleep among people with severe dementia has been successfully treated with dronabinol, a 
synthetic THC (Ferguson & Ware, 2015). While animal models have shown cannabis to reduce 
muscle spasticity in general, there is very little data on the effectiveness of cannabis in treatment of 
spasms among people with conditions such as spinal cord injury, amyotrophic lateral sclerosis 
(ALS), and dystonia (Mack & Joy, 2001: 106–114).  

SLEEP APNEA 
Obstructive sleep apnea is a pattern of interrupted breathing associated with relaxation of muscles 
along the upper airway (pharynx) causing closure of the airway. A far less common form of apnea is 
caused by a failure in communication between the brain and the muscles that control breathing. In 
both cases, loss of oxygen activates the reflex to breath, partially waking the person and disrupting 
their sleep patterns. This disturbance can occur repeatedly throughout the night so the person 
suffering has little or no slow-wave sleep and may experience only brief episodes of REM sleep 
(Purves et al., 2001). 

Animal trials using rats have described the role of cannabinoids, including THC, in regulating 
breathing and inhibiting the role of serotonin in exacerbating sleep apnea (Carley, Paviovic, 
Janelidze, & Radulovacki, 2002). In addition, dronabinol has been shown to promote greater muscle 
tone (or rigidity) of the upper airway thereby stabilizing respiration during all sleep stages (Babson et 
al., 2017). Only one human trial has been conducted to test the safety and efficacy of dronabinol in 
reducing symptoms of obstructive sleep apnea; using doses of 2.5mg to 10mg per day, a significant 
decrease of symptoms was observed over a three-week period (Babson et al., 2017). 

PTSD-RELATED NIGHTMARES 
In the United States, post-traumatic stress disorder (PTSD) is an explicitly approved condition for 
accessing legal medical cannabis in several states (Bonn-Miller, Babson, & Vandrey, 2014). A survey 
of 170 patients at a medical cannabis dispensary in California found that those with high PTSD 
scores were more likely to use cannabis to help with sleep, as part of their overall coping strategy, 
and more likely to consume larger amounts than those with low PTSD scores or those not using 
cannabis for sleep (Bonn-Miller, Babson, & Vandrey, 2014). 

One clinical study has shown THC to improve sleep quality, including through reduction of 
nightmares, for people with PTSD. Three separate clinical studies have shown nabilone, a synthetic 
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cannabinoid that mimics the effects of THC, to be effective in reducing the frequency and intensity 
of nightmares among people with PTSD (Babcock et al., 2017). 

Potential Long-term Limitations 
Clinical research from the 1970s to the present suggests long-term use of cannabis may lead to 
habituation, which diminishes the beneficial effects of cannabis on sleep, such as a reduction in time 
needed to fall asleep and an increase in slow-wave (i.e. deep) sleep (Angarita et al., 2016). This 
habituation leads to increased usage and, potentially, to dependence and abuse (Babson et al., 2017). 

Sudden cessation of cannabis use, particularly among long-term and heavy users (consuming an 
average of 100 joints, or 75 g dried plant, per week (Health Canada, 2013: 25, 62)), often results in 
sleep disturbances and vivid dreams, both of which are “hallmark cannabis withdrawal symptoms” 
(Babson et al., 2017). These withdrawal effects can last up to 45 days and may explain why 65 
percent of cannabis users seeking to quit reported poor sleep as the primary reason for their failure 
to quit (Babson et al., 2017).  

At the same time, it may also be that the symptoms of poor sleep associated with cessation of 
cannabis use are an indication of a pre-existing sleep disorder that was masked (i.e. treated) by use of 
cannabis (Health Canada, 2013: 62). 

Conclusions 
While results of clinical research on cannabis and sleep are limited and inconsistent, cannabis 
appears to improve the quality of sleep but not the total amount of time spent asleep (Gates et al., 
2014). People using cannabis for medical purposes have reported on the positive effects they have 
realized in duration and quality of their sleep (Schierenbeck, 2007: 106). 

Of particular importance is the reduction of sleep disturbances associated with existing medical 
conditions that cause, for example, night time pain or muscle spasticity (Gates et al., 2014). In some 
cases, medical conditions that indicate use of medical cannabis are overlapping and interacting. For 
example, compared to the general population, obstructive sleep apnea is more prevalent in people 
using opioid-based drugs for control of chronic pain; similarly, people with major depression are five 
times more likely to have a sleep-related breathing disorder than people without depression 
(Ferguson & Ware, 2015). As such, the significance of cannabis in helping with disordered sleep 
extends beyond treatment of specific sleep disorders; sufficient, high-quality sleep is an important 
part of coping with complex clusters of interacting conditions, including those not addressed here 
(e.g., anxiety and depression). 
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