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Anxiety and related disorders are the most common mental conditions affecting the North

American population. Despite their established efficacy, first-line antidepressant treatments are

associated with significant side effects, leading many afflicted individuals to seek alternative

treatments. Cannabis is commonly viewed as a natural alternative for a variety of medical and

mental health conditions. Currently, anxiety ranks among the topfivemedical symptoms forwhich

North Americans report using medical marijuana. However, upon careful review of the extant

treatment literature, the anxiolytic effects of cannabis in clinical populations are surprisingly not

well-documented. The effects of cannabis on anxiety and mood symptoms have been examined

in healthy populations and in several small studies of synthetic cannabinoid agents but there are

currently no studies which have examined the effects of the cannabis plant on anxiety and related

disorders. In light of the rapidly shifting landscape regarding the legalization of cannabis for

medical and recreational purposes, it is important to highlight the significant disconnect between

the scientific literature, public opinion, and related policies. The aim of this article is to provide a

comprehensive review of the current cannabis treatment literature, and to identify the potential

for cannabis to be used as a therapeutic intervention for anxiety, mood, and related disorders.

Searches of five electronic databases were conducted (PubMed, MEDLINE, Web of Science,

PsychINFO, and Google Scholar), with the most recent in February 2017. The effects of cannabis

on healthy populations and clinical psychiatric samples will be discussed, focusing primarily on

anxiety andmood disorders.
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1 INTRODUCTION

Cannabis, a derivative of the Cannabis sativa plant, is the most com-

monly used illicit drug with 2.5% of the world population reporting

consumption on an annual basis (World Health Organization, 2016). It

is commonly used recreationally for its euphoric and relaxing effects.

The dried plant is typically smoked or vaporized, but can also be con-

sumed in foods or used as a concentrated oil. Despite its designation as

an illicit substance in many parts of the world, regulatory bodies in the

Netherlands, and several states in the United States have legalized its

use for recreational purposes. Canada is also moving toward legaliza-

tion of recreational cannabis in 2018.

Cannabis has been used for millennia for its purported therapeu-

tic properties, leading to exploration of its active constituents,

the cannabinoids. Although there are over 400 known com-

pounds in the cannabis plant (D’Souza & Ranganathan, 2015),

the effects of cannabis have mainly been explored in terms of

the cannabinoids ∆9-tetrahydrocannabinol (THC) and cannabidiol

(CBD).

1.1 ∆
9-Tetrahydrocannabinol

Known as the main psychoactive component of cannabis, THC exerts

its effects through the endocannabinoid system, by acting on two G-

protein coupled receptors: cannabinoid 1 (CB1) and cannabinoid 2

(CB2) receptors. THC is a partial agonist of CB1 receptors, which are

expressed throughout the body, but principally function presynapti-

cally in the central nervous system. CB2 receptors are thought to

be linked to immune function and are concentrated in peripheral tis-

sues (Pacher, Bátkai, & Kunos, 2006). Under specific conditions and

at particular doses, THC has been shown to have anxiolytic, antide-

pressant and hypnotic effects in patients suffering from cancer (Regel-

son et al., 1976), multiple sclerosis (MS) (Martyn, Illis, & Thom, 1995;

Wade, Robson, House, Makela, & Aram, 2003), and in healthy subjects
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(Ashton, Golding, Marsh, Millman, & Thompson, 1981). Although at

higher doses THC has demonstrated the opposite effect, inducing

panic, paranoia and anxiety in subjects (D’Souza et al., 2004; Fusar-Poli

et al., 2009). Chronic exposure to THC can also be neurotoxic; a point

of concern as the THC:CBD ratio in “street” cannabis has significantly

increased compared to previous decades (Swift, Wong, Li, Arnold, &

McGregor, 2013).

1.2 Cannabidiol

CBD is a phytocannabinoid constituent of cannabis which lacks the

significant psychoactive, or “high-inducing,” effects of THC but has

demonstrated anti-inflammatory, analgesic, anticonvulsant, and anxi-

olytic properties (Blessing, Steenkamp,Manzanares, &Marmar, 2015).

Although the mechanism behind these effects remains unclear, the

function of CBD may be related to its action as an antagonist/inverse

agonist ofCB1 receptors (Thomaset al., 2007) or as a positive allosteric

modulator of 5HT1A receptors (Rock et al., 2012). When adminis-

tered together, CBDmay also have the ability to reverse the unwanted

and anxiogenic effects of THC by antagonizing THC pharmacodynami-

cally (Bhattacharyya et al., 2010; Fusar-Poli et al., 2010; Zuardi, 2008;

Zuardi, Shirakawa, Finkelfarb, & Karniol, 1982).

1.3 Synthetic compounds

Cannabinoid research has also extended to the development and

testing of synthetic cannabinoids including dronabinol, nabilone, and

Sativex. Although dronabinol is a pure (−)-trans-isomer of THC, it is a

complete agonist of CB1 receptors; consequently, the effect of dron-

abinol outlasts and has a slower onset than THC (Cooper, Comer, &

Haney, 2013). It is currently approved for use in refractory nausea

and vomiting in cancer as well as loss of appetite and cachexia (wast-

ing syndrome) in HIV/AIDS (Grotenhermen, 2003). Similarly, nabilone,

another synthetic derivative of THC, is also an agonist of the endo-

cannabinoid system. It is currently approved for nausea and vomiting

associated with cancer chemotherapy (Grotenhermen, 2003). Sativex

is anextract of chemically andgenetically characterizedCannabis sativa

plants. The principal active components in Sativex are THC and CBD

(Health Canada, 2005). It is available in the form of a buccal spray and

is primarily used for treatment of neuropathic pain inMS.

1.4 Cannabinoids as therapeutic interventions

Cannabis, in the form ofmedical marijuana, is currently being used as a

therapeutic intervention for a myriad of medical and psychiatric prob-

lems. However, the meta-analytic evidence supporting such claims is

limited to a few conditions including chronic pain (Martín-Sánchez,

Furukawa, Taylor, &Martin, 2009), neuropathic pain (Iskedjian, Bereza,

Gordon, Piwko, & Einarson, 2007; Phillips, Cherry, Cox, Marshall, &

Rice, 2010), and nausea (Machado Rocha, Stefano, De Cassia Haiek,

Rosa Oliveira, & Da Silveira, 2008). These meta-analyses include stud-

ies of smoked or vaporized cannabis and synthetic cannabinoids. At

present time, cancer, HIV/AIDS,MS, and chronic pain, rank among con-

ditions which receive the most frequent approval for medical mari-

juana in Canada and the United States (Health Canada, 2016; D’Souza

2016). In some instances, authorization to use medical marijuana has

also been extended to psychiatric conditions such as posttraumatic

stress disorder (PTSD) andTourette’s Syndrome (TS),with a recent sys-

tematic review suggesting preliminary evidence for PTSD (Walsh et al.,

2017).

Mental illness affects approximately one in five individuals in the

United States and Canada, with anxiety disorders ranked as the most

prevalent (Center for Behavioral Health Statistics and Quality, 2015;

Public Health Agency of Canada, 2012). Anxiety disorders are chronic

conditions and include panic disorder (PD), agoraphobia, social anxi-

ety disorder (SAD), generalized anxiety disorder (GAD), and specific

phobias with a combined lifetime prevalence of 29% (Kessler et al.,

2005). Anxiety disorders are associated with significant burden for

afflicted individuals, their families and society, and frequently co-occur

with other psychiatric problems including major depressive disorder

(MDD), bipolar disorder (BD), PTSD, obsessive-compulsive disorder

(OCD) as well as trichotillomania (TTM) and TS.

First-line pharmacological treatments for anxiety disorders and

most of their comorbid conditions (except BD, TTM, and TS) include

antidepressants. Unfortunately, treatment response rates to these

standard agents are less than optimal, with 40–60% of patients con-

tinuing to have residual, impairing symptoms (Bandelow et al., 2008).

These treatments are also associated with significant, often disabling

side effects leading to noncompliance and discontinuation (Olfson,

Marcus, Tedeschi, & Wan, 2006). Cognitive-behavioral therapy is the

first-line psychological treatment for anxiety disorders and yields

response rates of 46–77% (Katzman et al., 2014). Unfortunately, this

treatment is not widely available and is often associated with signifi-

cant cost to the patient (Katzman et al., 2014).

Large proportions of regular cannabis users also suffer from anx-

iety disorders (Cheung et al., 2010), with some suggesting symptom

improvement following cannabis use. The observational and epidemio-

logical literature appears to associate cannabis use with mental health

risks rather than benefits, including risks of psychosis and worsening

of anxiety symptoms (National Academy of Sciences, Engineering and

Medicine, 2017). Further, themajorityof the currentprospective treat-

ment literature is based on synthetic cannabinoids and pure THC or

CBD rather than the cannabis plant. Nevertheless, cannabis continues

tobeused in the community as ananxiolytic. Thepurposeof this review

is to examine the available treatment literature in terms of the efficacy

and risks associatedwith cannabinoid treatment of anxiety and related

disorders.

1.5 SEARCH METHOD

To develop a comprehensive review evaluating cannabis and related

compounds on symptoms of various psychiatric conditions, searches

of five electronic databases were conducted (PubMed, MEDLINE,

Web of Science, PsychINFO, and Google Scholar), with the most

recent in February 2017. Search terms included combinations

of “cannabis,” “THC,” “cannabidiol,” “endocannabinoid,” “sativex,”

“dronabinol,” nabilone,” “anxiety,” “depression,” “bipolar,” “social
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anxiety disorder,” “panic disorder,” “post-traumatic stress,” “obsessive-

compulsive,” “Tourette’s,” and “trichotillomania,” Given the limited

published literature examining the effects of cannabis in the rele-

vant clinical populations, data on all available trials (from published

peer-reviewed journals or conference abstracts) are included.

2 EFFECTS OF CANNABINOIDS ON

ANXIETY: HEALTHY POPULATIONS

Although anxiety and mood problems are not commonly recognized

by governing bodies as valid health conditions to receive medical mar-

ijuana, approximately 4% of Canadians report using marijuana for

medical conditions including anxiety. In both Canada and the United

States, anxiety also ranks among the top five conditions that individ-

uals are treating with medical marijuana (Reinarman, Nunberg, Lan-

thier, & Heddleston, 2011; Walsh et al., 2013). Stress relief and relax-

ation are frequently reported as drivers of cannabis use (Bonn-Miller

et al., 2007); with chronic healthy users typically reporting lower lev-

els of anxiety than noncannabis using controls shortly after cannabis

use (Sethi et al., 1986). There are alsomany anecdotal reports purport-

ing the anxiolytic nature of cannabis. However, the evidence support-

ing this notion is limited to single-dose studies in nonclinical, healthy

samples.Despite these claimsof cannabis users, there are nopublished

prospective studies evaluating the anxiolytic effects of cannabis in its

most frequently used forms (smoked or vaporized), albeit other com-

pounds with abilities to modulate the endocannabinoid system have

been evaluated and comprisemuch of the relevant body of literature.

2.1 ∆
9-Tetrahydrocannabinol

THC has demonstrated biphasic, dose-dependent effects to both

induce (10 mg) and decrease (1.25–30 mg) levels of anxiety in healthy

adults (Bhattacharyya et al., 2010; Bossong et al., 2013; Fusar-Poli

et al., 2009; Karniol, Shirakawa, Kasinski, Pfeferman, & Carlini, 1974;

Martin-Santos et al., 2012). At specific doses, neuroimaging data have

also demonstrated that THC can both increase (Fusar-Poli et al., 2010)

and decrease (Bossong et al., 2013) emotional arousal/processing of

negative stimuli.

2.2 Cannabidiol

Unlike THC, CBD has repeatedly demonstrated an anxiolytic abil-

ity and successfully abolished the anxiogenic effects of THC (Bhat-

tacharyya et al., 2010; Fusar-Poli et al., 2009; Karniol et al., 1974;

Zuardi et al., 1982). For example, CBD (300 mg) has been shown

to have the same poststress anxiolytic effects as isapirone (5 mg), a

selective 5-HT1A receptor partial agonist (Zuardi, Cosme, Graeff, &

Guimaraes, 1993). Healthy participants have also reported decreased

levels of subjective anxiety, 90-min postadministration of 400mgCBD.

This anxiolytic basis of CBD is further supported by neuroimaging

studies associating CBD administration (vs. placebo and/or THC) with

decreased activity in limbic and paralimbic regions during emotional

face processing tasks (Crippa et al., 2004; Fusar-Poli et al., 2010). CBD

(32 mg) has also been shown to enhance consolidation of extinction

learning in healthy humans (Das et al., 2013).

2.3 Synthetic cannabinoids

Dronabinol has also been studied in healthy populations. A crossover,

double-blind randomized controlled trial (RCT) (n = 16) showed dron-

abinol (7.5 mg) administration reduced limbic (right lateral amygdala)

reactivity to angry or fearful faces during an emotional faces process-

ing task (Phan et al., 2008). Dronabinol has also been used to evalu-

ate the effects of cannabinoids on fear extinction, a key component

of PTSD and anxiety disorders (Rauch, Shin, & Phelps, 2006). Enhanc-

ing endogenous cannabinoids has been shown to facilitate fear extinc-

tion in rats (Chhatwal, Davis, Maguschak, & Ressler, 2005), and the

translation of such findings to humans has recently become of interest.

Rabinak et al. (2013) combined a standard Pavlovian fear condition-

ing and extinction paradigm with dronabinol (7.5 mg) or placebo 2 hr

prior to extinction learning in healthy individuals (n = 29). They tested

extinction retention 24 hr later revealing that oral administration of

dronabinol in healthy individuals prior to the extinction of a learned

fear response was found to facilitate fear extinction (Rabinak et al.,

2013). Moreover, fMRI-imaging data has related this enhanced rate of

extinction to increased ventromedial prefrontal cortex and hippocam-

pal activity to a previously extinguished conditioned stimulus (Rabinak

et al., 2014).

3 EFFECTS OF CANNABINOIDS ON

ANXIETY, MOOD, AND RELATED DISORDERS

Research involving clinically anxious populations began with an early

study by Fabre andMcLenden (1981) who evaluated the effects of the

synthetic cannabinoid, nabilone, in psychoneurotic anxiety in both an

open-label (n= 5) and double-blind study (n= 20). The open-label trial

(meandose=2.8mg, range=2–8mg/day) presented significant reduc-

tions in anxiety as per theHamilton Anxiety Rating Scale (HAM-A) (P<

.001). In the double-blind, fixed-dose study, nabilone (3 mg/day, 1 mg

t.i.d) was found to be superior to placebo (n= 20) as per the HAM-A (P

< .001) and Physician’s Global Impression (P = .002) by Day 7 (Fabre

& McLenden, 1981). More recently nabilone was associated with a

26.5% improvement in “generalized anxiety scores” in a small study

of patients also taking an antidepressant medication for mixed anxi-

ety andmood disorders (Lee, 2009).With respect to individual anxiety

disorders, only CBD has been evaluated in two small SAD studies and

nabilone has been evaluated in GAD.

3.1 Social anxiety disorder (SAD)

3.1.1 Cannabidiol

In a double-blind RCT, 24 drug-naïve SAD patients were given a single-

dose of 600 mg of CBD (SAD-CBD) (powder dissolved in corn oil,

capsule) or placebo (SAD-placebo) 1.5 h prior to a simulated public

speaking task (Bergamaschi et al., 2011). Alterations in state anxiety,
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sedation, cognitive impairment and discomfort were measured using

subjective ratings of the respective Visual Analogue Mood Scale

(VAMS), a scale where the subject is told to mark a point that identi-

fies his/her present subjective state on a 100 mm straight line placed

between two words that describe opposite mood states. During the

speech phase, the SAD-CBD group presented less subjective anxiety

than both the SAD-placebo group (P = .012) and healthy controls (P =

.007) as per the VAMS anxiety factor. Pretreatment with CBD also sig-

nificantly reduced cognitive impairment anddiscomfort in their speech

performance than in the SAD-placebo group based on the VAMS. As

per the negative self-evaluation subscale, CBD intake almost abol-

ished the increased negative self-evaluation during the speech phase

(SAD-placebo vs SAD-CBD, p = .001). The observed power used in

the statistical analysis of the anxiety VAMS factor and in the negative

self-evaluation scale were 0.996 and 0.881, respectively (Bergamaschi

et al., 2011).

Similarly, reduced levels of subjective anxiety were observed in a

small trial of 10 SADmen following ingestion of a 400mgCBDcapsule,

as compared to placebo (Crippa et al., 2011).With the primary purpose

of evaluating the neurophysiological effects of CBD in SAD using neu-

roimaging, the anxiety-evoking stimulus in this study was the scanning

process itself. CBD intake was associated with decreased VAMS anxi-

ety scores at phases of venous cannula insertion (P < .02), preimaging

(P < .006), and postimaging (P < .003) (Crippa et al., 2011). However,

it should be noted that given the SADpopulation, the scanning process

wasnot awell-suited anxiety-provoking stimulus. Finally, neither study

used objective or clinician-rated measures of anxiety further limiting

conclusions drawn from these studymethodologies.

3.2 Generalized anxiety disorder (GAD)

3.2.1 Synthetic cannabinoids

The effect of a single dose of nabilone was evaluated in individuals

diagnosed with either anxiety neuroses or GAD in a Phase I (N = 4)

and a Phase II study (N = 4) (Glass, Uhlenhuth, Hartel, Schuster, & Fis-

chman, 1981). In both phases, participants were administered placebo

or nabilone (1–5 mg—Phase I; 1–4 mg—Phase II) over four sessions,

each 7 days apart. Anti-anxiety effects were only noted in two of four

patients, at doses of 1–2 mg in Phase I. Lower doses were utilized

in Phase II due to the adverse events observed in Phase I and no

antianxiety effects were observed (Glass et al., 1981). Similarly, Ilaria

et al. (1981) also found 2–5 mg/day of nabilone to reduce symptoms

of anxiety neurosis in a placebo-controlled crossover trial. Although

these findings may show promise, these studies utilized DSM-III crite-

ria whichmay potentially limit their applicability to current disordered

populations.

3.3 Major depressive disorder

Aside from its anxiolytic abilities, cannabis has also been thought

to induce a sense of euphoria. It has been reported that many peo-

ple begin cannabis use during depressive episodes (Feingold, Weiser,

Rehm, & Lev-Ran, 2015). Studies have also suggested that MDD

can also occur with alterations in the endocannabinoid system (Aso,

Ozaita, Serra, & Maldonado, 2011; Gorzalka & Hill, 2011; Mechoulam

& Parker, 2013) and preclinical studies show that genetic deletion of

CB1 receptors results in depressive-like behaviors (Aso et al., 2011;

Valverde & Torrens, 2012).

3.3.1 Plant based

Improvements in depressive symptoms have been described in five

case reports of individuals with a history of cannabis use, where an

antidepressant effect extended beyond that of acute intoxication. Four

of five patients reported that the efficacy of cannabis superseded the

benefits of past treatment trials of antidepressants. However, these

findings were limited by retrospective reports and all cases fulfilled

DSM-IV criteria for cannabis or polysubstance abuse (Gruber, Pope, &

Brown, 1996).

3.3.2 ∆
9-tetrahydrocannabinol

In a double-blind, placebo-controlled trial, THC (0.3 mg/kg twice a day

for 7 days) failed to show significant euphoria or an antidepressant

effect in eight hospitalizeddepressedpatients (Kotin, Post, &Goodwin,

1973), whereas a second double-blind study described THC to actually

induce dysphoria in the study sample (Ablon &Goodwin, 1974).

3.3.3 Synthetic cannabinoids

Two case reports have used dronabinol (5–7.5 mg) either adjunctively

or as monotherapy in patients with recurrent depressive episodes.

Improvement in quality of life,mood stability, and severity ofmood and

comorbid conditions were reported (Blass, 2008).

Synhexyl (parahexyl) is a synthetic homologue of THC that was

made illegal in the early 1980s after being classified as a Schedule

I compound with no medical use. Although it has demonstrated an

ability to alleviate depressive mental states (Stockings, 1947), the

amphetamine, benzedrine was deemed superior to synhexyl in an

open-label study (Pond, 1948).

3.4 Bipolar disorder

There is evidence suggesting thatmanic symptomsmayexacerbate fol-

lowing cannabis use in individuals with BD (Gibbs et al., 2015). Meta-

analytic evidence has also suggested that cannabis use may be associ-

atedwithan increased risk foronsetof newmanic symptoms (OR:2.97;

95% CI: 1.80–4.90) (Gibbs et al., 2015). Yet, anecdotal reports suggest

that some patients usemarijuana to relieve both depressive andmanic

symptoms (Gruber et al., 1996; Henquet, Krabbendam, de Graaf, ten

Have, & vanOs, 2006)

3.4.1 Plant based

An observational study evaluated the effects of cannabis on mood

in users with BD (MJBD, n = 12) compared to users without BD

(MJ, n = 20; no Axis I pathology) and nonusing BD patients (n = 11)

(Gruber et al., 2012). Participants completed three daily ratings, 4

days/week on a Palm Pilot customized with the HAM-A, Young Mania

Rating Scale (YMRS), Profile ofMood Scales (POMS), andMontgomery

Asberg Depression Rating Scale (MADRS). Following cannabis use,
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MJBD patients reported lower HAM-A (P < .01) and MADRS scores

(P < .005) and several measures of the POMS compared to the MJ

group. However, when compared to nonusing BD patients, the MJBD

group reported worse scores on theMADRS (p < .001) and YMRS (p <

.001), but also reported improvements as per certain POMS subscales

(confusion (P < .001), tension (P < .001), and fatigue (P < .005)) after

smoking cannabis (Gruber et al., 2012).

3.4.2 Cannabidiol

The effect of CBD inBDhas been discussed in two case reports (Zuardi

et al., 2010). From day 6 to 30, one inpatient received CBD twice daily

(initial dose 600 mg/day increased to 1200 mg/day) with adjunctive

olanzapine (10–15 mg/day, discontinued at day 20). On day 31, CBD

treatment was replaced with placebo for 5 days. The same treatment

plan was followed for the second case, omitting adjunctive olanzapine.

Although both patients tolerated CBD well, observed improvements

were limited to the first case (taking CBD and olanzapine) with reduc-

tions of 37 and 33% in the YMRS and Brief Psychiatric Rating Scale

(BPRS), respectively (Zuardi et al., 2010).

3.5 Posttraumatic stress disorder

The therapeutic benefits of cannabis for PTSD symptomology are

mechanistically supported by the role of the CB1 receptors in fear

acquisition, a process central to PTSD. For instance, the glucocorti-

coid hormone facilitated hyperconsolidation of traumatic memories is

mediated by CB1 receptors (Campolongo et al., 2009; Hill & McEwan

2009). Furthermore, PET imaging has characterized PTSD patients

with elevated CB1 receptor availability and decreased anandamide

concentrations in the amygdala-hippocampal-corticostriatal circuitry

(Neumeister et al., 2013) implicated in PTSD. These preclinical find-

ings along with substantial bodies of animal work implicate a role of

the endocannabinoid system in PTSD.

There are documented reports of cannabis use to treat PTSD symp-

toms of anxiety and insomnia (Bonn-Miller, Babson, & Vandrey, 2014;

Grant, Pedersen, & Neighbors, 2016). Lifetime and current PTSD diag-

nosis has also been associated with increased odds of cannabis use

and daily use in the past year in adults (Cougle, Bonn-Miller, Vujanovic,

Zvolensky, & Hawkins, 2011; Kevorkian et al., 2015), although use in

adolescentswithPTSD is alsovery common (Lipschitz et al., 2003). Ret-

rospective studies have presentedmixed results. In one study, severity

scores on the Clinician-Administered PTSD Scale (CAPS) were lower

for cannabis users than nonusers (Greer, Grob, & Halberstadt, 2014);

whereas another report indicated no differences in PTSD Checklist –

Civilian Version (PCL-C) scores (Johnson et al., 2016). A recent lon-

gitudinal observational study also reported worse PTSD symptoms

in patients who continued to use marijuana after being discharged

when compared to those who stopped and those who had never used

(Wilkinson, Stefanovics, & Rosenheck, 2015). Cannabis can currently

be prescribed in nine U.S. states to help with symptoms of PTSD, how-

ever the body of clinical work is limited to a small number of trials dis-

cussed below.

3.5.1 Plant based

Reznik (2011) evaluated the effects of smoked cannabis in a popu-

lation of PTSD patients who applied for a medical marijuana license

(n = 160). They followed those who were approved for a license

(approximately 50% of sample) in an observational study for 2 years.

Improvements in the Quality of Life Scale, pain scores, and the CAPS

were reported “in most cases” with 2–3 mg/day of smoked cannabis.

Another unpublishedopen-label study, evaluated the effects of adjunc-

tive smoked cannabis (ad lib, approximately 23%THC,<1%CBD,maxi-

mum100mg/month), over 16, 28, and 44weeks in 29 Israelimale com-

batVeteranswith PTSD.A significant decrease inCAPS total scorewas

noted from baseline to first follow-up (4.3 months later, n = 26), sec-

ond follow-up 7.6 months later (n = 25), and final follow-up at approx-

imately 11.3 months (n = 10) (Mashiah, 2012). Given that these find-

ings have not been published, information regarding statistical analy-

ses was not available. In addition, a published case report of a patient

with significant anxiety, dissociation, and flashbacks related to PTSD

symptoms also reported finding his symptoms to be more manageable

with cannabis use (Passie, Emrich, Karst, Brandt, & Halpern, 2012).

3.5.2 ∆
9-Tetrahydrocannabinol

The effects of adjunctive THC in a 3-week, open-label, adjustable

dose trial in chronic PTSD (n = 10) have also been evaluated (Roit-

man, Mechoulam, Cooper-Kazaz, & Shalev, 2014). Patients were given

100 mg of THC dissolved in 4 ml of olive oil and instructed to take

0.1 ml (equivalent of 2.5 mg) beneath their tongue 1 hr after wak-

ing and 2 hr before bedtime. If tolerated, the dose was increased to

0.2 ml (equivalent of 5 mg). Statistically significant changes posttreat-

ment included decreased PTSD hyperarousal symptoms (based on the

CAPS) (P< .02), Clinical Global Impression – Improvement (CGI-I) (P<

.03) and Clinical Global Impression – Severity (CGI-S) (P < .02), sleep

quality, frequency of nightmares (P < .04), and Nightmare Effects Sur-

vey score (P< .002).Moreover, two patients noted complete remission

of their nightmares at posttreatment. However, CAPS total, intrusion

and avoidance scores did not improve pre- to posttreatment (Roitman

et al., 2014).

3.5.3 Synthetic cannabinoids

A retrospective chart review (n = 104) of nabilone treatment (mean

final dose = 4.0 mg, range 0.5–6.0 mg) over 11.2 weeks (mean length

of treatment, range 1 day to 36 weeks) for PTSD, revealed signifi-

cant decreases in PCL-C scores (38.8 [SD, 7.1]; t57 = 10.2, P = .001)

and the Global Assessment of Functioning posttreatment: mean, 58.2

(SD, 8.4); t100 = 16.9, (P = .001), from pre- to posttreatment. Subjects

also reported significantly increased number of hours slept (P < .001)

and decreased frequency of nightmares (p<.001) (Cameron,Watson, &

Robinson, 2014). Similarly, adjunctive nabilone has also shown cessa-

tion or significant reduction of nightmares based on subjective reports

of nightmare presence and ratings of intensity in 72%of a sample of 47

individuals with PTSD (Fraser, 2009). Most experienced a recurrence

of nightmares when nabilone was discontinued, but responded once

reinitiated (Fraser, 2009).
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More recently, a 16-week, cross-over RCT (N = 10) with nabilone

(1.95 ± 0.9 mg/day) revealed promising results (Jetly, Heber, Fraser, &

Boisvert, 2015). In addition to beingwell-tolerated, a significant reduc-

tion in nightmares, as measured by the CAPS Recurring and Distress-

ing Dream score (primary efficacymeasure), was noted (P= .03). CGI-I

was also lower in thenabilone-treatedgroup (P< .05) and scoreson the

general wellbeing questionnaire were significantly improved (P = .04).

However, no effect was observed on sleep quality or quantity as mea-

sured by the CAPS falling and staying asleep items, or the Sleep Diary

(Jetly et al., 2015).

3.6 Obsessive-compulsive disorder (OCD)

The endocannabinoid system presents an attractive target for the

treatment of OCD, as preclinical rodent studies have demonstrated

that CBD and synthetic CB1 receptor agonists reduce marble burying

behavior, whereas pretreatmentwith CB1 receptor antagonists inhibit

this effect (Casarotto, Gomes, Resstel, & Guimarães, 2010; Gomes,

Casarotto, Resstel, & Guimarães, 2011). Moreover, the effects of CBD

have been linked to 5-HT1A receptor activity (Rock et al., 2012) and

serotonergic dysfunction is implicated in the pathophysiology of OCD

(Wu, Hanna, Rosenberg, & Arnold, 2012). There is also an abundance

of CB1 receptors in the striatum, a component of the corticostriatal-

thalamocortical circuit which is believed to be dysfunctional in OCD

(Schindler, Anghelescu, Regen, & Jockers-Scherubl, 2008; Wu et al.,

2012). Many synapses in this region are also glutamatergic. Since glu-

tamate hyperactivity is believed to be one mechanism that underlies

OCD symptomology (Wu et al., 2012), and cannabinoids inhibit gluta-

mate release in the central nervous system (Gomes et al., 2011), the

endocannabinoid systemmay be a novel target for OCD research.

3.6.1 Synthetic cannabinoids

There is one report describing the effect of adjunctive dronabinol (20–

30 mg/day), in two refractory cases of OCD with comorbid MDD or

schizophrenia (Schindler et al., 2008). Significant symptom improve-

ment was observed after 10–14 days as per the Yale BrownObsessive

Compulsive Scale (Y-BOCS) in both cases.

3.7 Trichotillomania

3.7.1 Synthetic cannabinoids

In a 12-week, open-label study of flexibly dosed dronabinol (mean

effective dose of 11.6 ± 4.1 mg/day), 64.3% of 14 female patients with

trichotillomania responded to treatment (≥35% reduction on theMas-

sachusetts General Hospital Hair Pulling Scale and CGI-I score of 1 or

2) (Grant, Odlaug, Chamberlain, & Kim, 2011).

3.8 Tourette’s syndrome (TS)

The effects of cannabis on other conditions involving repetitive behav-

iors, such as tic disorder and TS have also been evaluated. One pos-

sible hypothesis, exclusive of the dopaminergic system, could be that

CB1 receptor agonists may inhibit the excitatory inputs into the basal

ganglia, by inhibiting glutamate release, therefore reducing motor

activity (Grant et al., 2011; Schindler et al. 2008).

3.8.1 Plant based

In tic disorder, anecdotal and case reports have suggested that smoked

cannabis (1–2 joints/day) can result in decreased urge to tic and inten-

sity of tics (Sandyck & Awerbuch, 1988) or complete cessation of

tics (Hemming & Yellowlees, 1993). Similarly, a retrospective study

reported that 82% of subjects reported marked improvement in both

motor and vocal tics (Müller-Vahl, Kolbe, Schneider, & Emrich, 1998).

3.8.2 ∆
9-Tetrahydrocannabinol

In addition to a case report (Muller-Vahl, Schneider, Kolbe, & Enrich,

1999), Müller-Vahl et al. (2002) conducted a cross-over, RCT investi-

gating theeffects of a single doseof5mg (n=4), 7.5mg (n=6), or 10mg

(n = 2) of THC (in gelatin capsules) or matching pill placebo. Following

a single dose of THC, significant improvements over placebo were lim-

ited to the patient-reported tic severity measure, the Tourette’s Syn-

drome Symptom List (P = .015). This was followed by a 6-week RCT of

24TSpatients taking2.5–10mg/dayof THC,where a significant reduc-

tion in tic severity and motor tic intensity on the Tourette’s Syndrome

Global Impressions Scalewas found compared to placebo (P= .008 and

.05, respectively) (Müller-Vahl et al., 2003).

4 RISKS ASSOCIATED WITH CANNABIS

USE

Despite the limited literature, it appears that the constituents of

cannabis and synthetic cannabinoids may have the potential to modify

levels of anxiety. At the same time, cannabis has also been associated

with adverse events including increased anxiety, psychosis, neurocog-

nitive impairment, and addiction, which presents significant limitations

to its use as a treatment. For instance, feelings of anxiety and panic

often consequent to cannabis use, have been reported to drive the high

rates of hospital emergency room visits in users (Crippa et al., 2009).

Unfortunately, neither the compound, nor users have been character-

izedwell enough to determinewhowill have an anxiogenic versus anx-

iolytic response following use. Another frequently cited concern with

cannabis use relates to the increased risk of psychosis in those with

a preexisting genetic vulnerability to schizophrenia, particularly with

regular cannabis use (Ksir & Hart, 2016; Volkow, Baler, Compton, &

Weiss, 2014). This is supported by the recent review published by the

National Academy of Sciences, Engineering and Medicine (2017) dis-

cussing both the effects of cannabis use on the risk of developing a

givendisorder andalso its effects on the symptomsor courseof adisor-

der in patients with a given condition. Although cannabis use was not

associated with an increased risk for developing depression, anxiety,

or PTSD, it was associated with a substantial risk for the development

schizophrenia or psychoses. Similarly, there was moderate evidence of

a statistical association between regular cannabis use and incidence of

SAD and suicidal ideation, attempts and completions. There was also

limited evidence to suggest that near daily cannabis use may increase

symptomsof anxiety,mania andhypomania (inBDpatients), and sever-

ity of PTSD symptoms (National Academyof Sciences, Engineering and

Medicine, 2017).
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Cannabis has also been associated with neurocognitive impair-

ments involving transient deficits in short-term memory, judgment,

and motor coordination (Volkow et al., 2014). Operating a motor vehi-

cle after using cannabis has been reported as especially dangerous as

cannabis has been associated with delayed reaction times, decreased

hand-eye coordination, and altered time perception. Taken together,

these factors may reduce the practicality of cannabis as a long-term

treatment option. Further, long-term cannabis use has been associated

with neuroanatomical alterations in brain regionswith highCB1 recep-

tor density. This would include areas such as the hippocampus, amyg-

dala and striatum, orbitofrontal cortex, parietal cortex, insular cor-

tex, and cerebellum.Consequently, regular cannabis use during adoles-

cence can be especially dangerous as the brain is still developing. Regu-

lar cannabis use prior to age 25 has been associated with altered brain

development, and long-term or heavy use has been associated with

poor educational outcome, cognitive impairment (lower IQs), dimin-

ished life satisfaction and achievement, and addiction (Volkow et al.,

2014).

The addictiveness of cannabis also remains a controversial issue,

as many view the substance as nonaddictive. However, the prevalence

of cannabis use disorder is rising, with 2.7 million people (age 12 or

older) meeting criteria for DSM-IV dependence in 2012 (Center for

Behavioural Health Statistics and Quality, 2015). With policies shift-

ing toward legalization for recreational use, many are projecting the

prevalence of cannabis use to increase as it has in the 28 U.S. states

where it is presently authorized for medical purposes (Cerdá, Wall,

Keyes, Galea, & Hasin, 2012; Hasin et al., 2015; Wall et al., 2011). The

widespread exposure of cannabis may also soon add to the increased

burden of disease that has typically been associated with other legal

substances such as alcohol and tobacco (Degenhardt & Hall, 2012).

Existing reports indicate that the odds of cannabis abuse/dependence

were 1.81 times higher (95%CI: 1.22–2067; P = .0040) among resi-

dents of states with legalized medical marijuana, compared to those

without (Cerdá et al., 2012). Further, using data from the National

Survey of Drug Use and Health, more medical marijuana users (33%)

reported daily or almost daily cannabis intake compared to recre-

ational users (11%), and up to 11% of medical marijuana users met cri-

teria for DSM-IV cannabis abuse/dependence (Lin, Ilgen, Jannausch,

& Bohnert, 2016). In contrast, in a sample of 868 adult primary care

patients, those who reportedmedical marijuana use had similar scores

on the Addiction Severity Index Lite to those who used marijuana

recreationally (Roy-Byrne et al., 2015). Medical marijuana users also

reported lower scores on the Drug Abuse Screening Test and had

a greater frequency of medical problems compared to recreational

users although the rates of psychiatric disorders were similar between

groups (Roy-Byrne et al., 2015).

5 DISCUSSION

The evidence supporting use of cannabis as a psychopharmacologi-

cal treatment for anxiety, mood and related disorders appears to be

comprised of a few, primarily single-dose studies. Unfortunately, these

studies have small sample sizes, as well as deficits in the overall study

designs which limit the clinical application of findings. For example,

although the studies allude to an anxiolytic effect of the cannabinoid

compound following a single dose, in order for the agent to be con-

sidered a potentially efficacious treatment, it would require an actual

treatment trial with repeated regular administration in an ill popula-

tion. A longer follow-up phase would also need to be incorporated, as

existing studies fail to demonstrate the maintenance of any reported

acute treatment gains. Most importantly, although cannabinoid agents

have been examined, the current literature has not effectively evalu-

ated plant-based cannabis: the primary compound used in the commu-

nity. Nevertheless, the cannabis and cannabinoid literature has been

ranked according to four levels of evidence, as defined in the Cana-

dianNetwork forMoodandAnxiety Treatments (CANMAT) (Lamet al.,

2016) (Table 1). Using these criteria, the evidence supporting cannabi-

noids do not rank higher than Level 3 for SAD, GAD, PTSD, trichotil-

lomania, and TS, given the small sample sizes and that many are sin-

gle dose, rather than treatment studies. For OCD, BD, and MDD, the

evidence would be considered Level 4. With benefits to mental health

supported by limited evidence, coupled with the risks associated with

regular use, it may be difficult to objectively place cannabis in the

armamentarium of psychopharmacological treatments until further

research is conducted and treatment guidelines developed. Although

the results of existing studies support a role for the endocannabinoid

system in the pathophysiology of anxiety disorders, without evaluat-

ing the effects of the plant as a whole, no recommendations can be

made on the clinical utility of cannabis as a treatment for these con-

ditions. Furthermore, there are several important issues which remain

unclear, such as delineating the specific effects of numerous cannabis

strains as each strain varies in cannabinoid content and potency, and

consequently may be associated with a variety of psychological and

physiological effects. In addition, cannabis is seldom used indepen-

dently and is most typically paired with alcohol consumption (Downey

et al., 2013). Therefore, the interactions between cannabis and other

medications and recreational substances should also be examined as

patientsmay be at an increased risk for further negative consequences

of use. Other important issues including frequency, dosage, time of

intake, mode of delivery, and patient characteristics are also unknown

(D’Souza & Ranganathan, 2015). For instance, would cannabis be best

utilized as a standalone treatment or as an adjunct to standard treat-

ments? What patient populations (based on age and clinical presen-

tation) should it be used in? Are physicians to prescribe cannabis for

treatment simply to patients who present interest or only to those

who are refractory to traditional treatments? In either situation one

must consider whether the therapeutic benefits of cannabis are com-

parable to other traditional psychopharmacological treatments (i.e.,

SSRIs) especiallywith the effects of long-term repeated cannabis expo-

sure not being as well characterized as its acute effects (D’Souza &

Ranganathan, 2015).

Interestingly, many of these questions also exist for conditions

which have regulatory authorization for medical use in some jurisdic-

tions, as is the case for both PTSD and TS. Although TS and PTSD

possess the largest bodies of evidence evaluating the effects of syn-

thetic cannabinoids, such as nabilone and dronabinol, the efficacy of
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TABLE 1 Levels of evidence for cannabis and cannabinoids as treatment

Condition Compound Levels of evidence Highest level

Social anxiety disorder Cannabis
CBD
THC
Synthetic cannabinoids

3
3

Generalized anxiety disorder Cannabis
CBD
THC
Synthetic cannabinoids 3 (nabilone)

3

Major depressive disorder Cannabis
CBD
THC
Synthetic cannabinoids

4

-3
4

4

Bipolar disorder Cannabis
CBD
THC
Synthetic cannabinoids

4
-4

4

Posttraumatic stress disorder Cannabis
CBD
THC
Synthetic cannabinoids

3

3
3 (nabilone)

3

Obsessive-compulsive disorder Cannabis
CBD
THC
Synthetic cannabinoids 4 (Adj. dronabinol)

4

Trichotillomania Cannabis
CBD
THC
Synthetic cannabinoids 3

3

Tourette’s disorder Cannabis
CBD
THC
Synthetic cannabinoids

4

3

3

1,Meta-analysis with narrow confidence intervals and/or two ormore RCTswith adequate sample size, preferably placebo controlled.
2, Meta-analysis with wide confidence intervals and/or one ormore RCTswith adequate sample size.
3, Small-sample RCTs or nonrandomized, controlled prospective studies or case series, or high-quality retrospective studies.
-3, Negative, small-sample RCTs or nonrandomized, controlled prospective studies or case series, or high-quality retrospective studies.
4, Expert opinion/consensus.
-4, Negative, case report.

smoked or vaporized cannabis remains unknown. Although synthetic

homologues of THC act on the same receptor system, the constituents

alone are likely not responsible for the observed effects of the smoked

plant. Instead, it is more likely to be the cumulative effect of inter-

actions between the hundreds of different compounds present in the

plant. Moreover, the pharmacokinetics of such synthetic cannabinoids

also differ from the natural product and are accountable for the vary-

ing physiological effects of each respective compound (Cooper et al.,

2013). Finally, the reported benefits in PTSD also seem to be lim-

ited primarily to improvements in sleep disturbances. Although the

literature regarding the effects of cannabinoids on sleep is extensive

(reviewed in Gates, Albertella, & Copeland, 2014) it may be of interest

to examine such issues in anxious and depressed populations given the

high prevalence of sleep disturbances in these groups.

6 FUTURE DIRECTIONS

With cannabis legalization for medical and recreational use becoming

more widespread, it is crucial that research work toward establish-

ing evidence. As is the case for many alternative treatments there is

a pervasive belief surrounding the anxiolytic and euphoriant effects of

cannabis, however, the actual science appears to have been outpaced

by the development of applicable legislation and public opinion. Fur-

ther, the documented mental health effects associated with cannabis

use also create cause for concern as existing symptomatology typi-

cally worsens with use and incidence of certain psychiatric conditions

increases (NASEM, 2017). Moreover, there is little observational evi-

dence demonstrating improvement in mental health conditions with

cannabis use (NASEM, 2017). Clinicians are consequently ill equipped

to offer evidence-based advice regarding cannabis’ utility as a mental

health treatment.

The potential role of cannabis as both an adjunct to traditional

treatments and as a standalone treatment requires RCT evaluation

in specific conditions, using well-characterized strains. Beyond the

required clinical studies, those examining the associated neural cir-

cuitry, predictors of response for specific anxiety, and mood disorders

will help better illuminate the role of cannabis in treating these condi-

tions. Similarly, efforts to attempt clinical characterization of patients
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with unfavorable responses to cannabis would also be of great impact.

Nevertheless, there is some evidence to support the use of CBD (in

SAD) and THC (in PTSD), however at this stage, there appears to be

little evidence to support the use of the cannabis plant as a treatment

for anxiety, mood and related conditions.
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