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OBJECTIVES 

1.Examine existing epidemiological data regarding the relationships between cannabis use 
and mental health outcomes.

2.Identify the neurobiological underpinnings and cannabinoid-related factors associated 
with cannabis use.

3.Assess the current understanding of how THC and CBD influence psychosis, anxiety, and 
mood based on analyses of clinical trials.

4.Acquire essential knowledge to engage in informed conversations regarding cannabis use 
and its effects on mental health.
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Genus: Cannabis

- indigenous to Central 
Asia, specifically in 
regions of present-day 
Mongolia and southern 
Siberia. 
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Chemical constituent classes
Cannabinoids (66)
Nitrogenous compounds (27)
Amino acids(18)
Proteins/ enzymes (11)
Sugars (34)
Hydrocarbons (50)
Simple alcohols (7) 
Simple aldehydes (12)
Simple ketones (13)
Simple acids (21)
Fatty acids (22)
Simple esters/lactones (13)
Steroids (11)
Terpenes (20)
Non-cannabinoid phenols (25)
Flavoroids (21)
Vitamins (1)
Pigments (2)
Elements (9)  
Total known compounds (483)



2900 BC: Chinese Emperor Fu 

Hsi – referenced “Ma”, a very 

popular medicine that possessed 

both yin and yang.

Historical Background

1213 BC: In Egypt cannabis was 

used for glaucoma, inflammation 

of uterus, and enemas.

1000 BC: Bhang used in India as 

an anesthetic and anti-phlegmatic 

in addition to a wide variety of 

maladies.

1578: Chinese medical textbook 

outlined benefits of cannabis to 

treat vomiting, parasitic infections, 

and hemorrhage. The general 

population also used it as a 

remedy for diarrhea and to 

stimulate appetite.



1611: Jamestown settlers brought the marijuana plant (hemp) to North America. 

1842: William O'Shaughnessy introduced medical cannabis to the U.K. for use for a variety of 

ailments (insomnia, muscle spasms, menstrual cramps, rheumatism, and convulsions of tetanus, 

rabies and epilepsy). 

French psychiatrist Jean-Jacques Moreau de 

Tours experimented with cannabis in mental 

disorders - described the plant as hypnotic, 

analgesic, and anticonvulsant

1850: Cannabis (patented medical tinctures) 

added to United States Pharmacopeia as 

treatment for: neuralgia, tetanus, typhus, 

cholera, rabies, dysentery, alcoholism, opioid 

addiction, anthrax, leprosy, incontinence, gout, 

convulsive disorders, tonsillitis, insanity, 

excessive menstrual bleeding, and uterine 

bleeding, among others.



1930s: Parke-Davis and Eli Lily produced drugs from hemp selling 

standardized extracts for use as an analgesic, an antispasmodic and sedative 

and for asthma.

1937: Marihuana Tax Act passed imposing registration and reporting 

requirements and a tax on the growers, sellers, and buyers of marijuana. The 

population maintained the right to use marijuana for medicinal purposes but 

required physicians and pharmacists who prescribed or dispensed marijuana 

to register with federal authorities and pay an annual tax or license fee. After 

the passage of the Act, prescriptions of marijuana declined.

1942: Marijuana removed from US Pharmacopeia

1970: Controlled Substances Act (CSA) places cannabis in Schedule I.

1980: Dronabinol (Marinol) tested against smoked cannabis in cancer patients. 

Approval granted for treatment resistant nausea and vomiting associated with 

chemotherapy (and later for anorexia associated with weight loss in patients 

with AIDS). 



1996: California legalized medical cannabis

2006:  Joint report FDA, NIDA, & SAMHSA - “No sound scientific studies support the medical use of marijuana ” 

because it is not better than any available medical treatments

2019: National Survey on Drug Use and Health (NSDUH) – 15-20% of Americans 12+ used cannabis in the past year



Summer styles survey:
- 89.5% of adult marijuana users 

endorse recreational use.
- 46.6% use marijuana, in part or 

entirely, for medicinal purposes. 
- 10.5% use solely for medicinal 

purposes.

Risk / Benefit survey:

- 81% of U.S. adults believe marijuana has 1+ benefit; 17% believe it has no benefit.  

- Most common: pain management (66%), epilepsy and multiple sclerosis (48%), and relief 

from anxiety, stress, and depression (47%).

- Perceived risks: legal problems (51.8%), addiction (50%) and impaired memory (42%). 

- 7.6% believe it is safe for children; 7.3% think it is safe during pregnancy.

Epidemiology



Epidemiology
National Survey on Drug Use and 

Health (NSDUH) data:

- Cannabis is the most 

commonly used illicit.

- Use doubled since 2008.

- Increases in adults >26.

- Use among young females 

is trending upwards.

- Increase in Cannabis Use 

Disorder diagnoses among 

those 18-25.

- Cannabis use parallels severity 

of mental health conditions.



Epidemiology



Cannabis and Mental Health 
• Two systematic reviews of longitudinal, population-based studies indicate that 27 studies have 

shown that chronic cannabis use is related to suicide ideations, attempts and death by suicide in a 

dose dependent manner. 

• In adolescents cannabis use is associated with increased depression, suicidal ideation, use of 

other substances and risky behavior among adolescents. 

• A 2017 cross-sectional multi-site VA study of 3,233 Veterans found that veterans with cannabis 

use disorder  compared to those with no lifetime history of cannabis use disorder was significantly 

associated: 

 • Current suicidal ideation (p<.0001) 
 • Lifetime history of suicide attempts (p<.0001) 

Degenhardt L et al 2013

(Borges et al. 2016, Moore et al. 2007)

(Kimbrel NA et al. 2017)



National Academies of  Sciences, Engineering, Medicine

Substantial evidence of a statistical association 

between cannabis use and:
• The development of schizophrenia or other psychoses, with 
the highest risk among the most frequent users (12-1)

Moderate evidence of a statistical association 

between cannabis use and:
• Cognitive performance among individuals with psychotic 
disorders and a history of cannabis use (12-2a)
• Increased symptoms of mania and hypomania in individuals 
diagnosed with bipolar disorders (regular cannabis use) (12-4)
• A small increased risk for the development of depressive 
disorders (12-5)
• Increased incidence of suicidal ideation and suicide attempts 
with a higher incidence among heavier users (12-7a)
• Increased incidence of suicide completion (12-7b)
• Increased incidence of social anxiety disorder (regular 
cannabis use) (12-8b)



• Shared risk for cannabis use and psychiatric conditions

 

• Cannabis use predisposes to psychiatric conditions

 

• Psychiatric conditions predispose to cannabis use 

• Cannabis use affects course of psychiatric conditions

 

• Psychiatric conditions affect course of cannabis use 

• Overlapping symptoms of cannabis use and psychiatric conditions

Hypothetical Interactions



Cannabinoids

• Endocannabinoids (human tissues, serve as neurotransmitters)

• Anandamide (AEA) -- brain

• 2-Arachidonoylglycerol (2-AG) -- peripheral

• Phytocannabinoids (plants)

• Delta9-tetrahydrocannabinol (THC) 

• Cannabidiol (CBD)

• Synthetic cannabinoids (laboratories)

• Pharmaceutical grade: dronabinol; nabilone; CBD; nabiximols

• Illicit: “spice” 



Endocannabinoid System (ECS)

Boggs et al 2018; Fogaca et al 2014



• CB1 receptors are widely expressed and present in glutamatergic and GABAergic neurons

• CB2 also in the brain – ?neuroprotective

CB 1 modulate many CNS physiologic functions 

• Metabolism, appetite – hypothalamus 

• Reward Systems – nucleus accumbens 

• Pain – cortex 

• Mood – limbic system 

• Movement – cerebellum, basal ganglia 

• Posture – basal ganglia
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THC is a partial agonist at:

- CB1 (regions responsible for psychoactive effects) 

- CB2 (regions responsible for anti-inflammatory effects)

- Other receptor interactions

The role of CBD at these two receptors is not as well defined.

           - may inhibit FAAAH, activate 5HT1, TRPV1, etc 

Boggs et al 2018; Fogaca et al 2014

Phytocannabinoids



• BOLD hemodynamic responses during fearful face task:
• CBD:

- Decreased activation of amygdala, anterior parahypocampal and cingulate gyrus 
(structures involved in emotions). 

• THC:
- Increased BOLD response in the left precuneus and bilaterally in the primary 

sensory cortex (regions involved in memory recollection).

• Connectivity analysis: 
•  CBD decreased forward connectivity with the amygdala and anterior cingulate 

cortex (neural system involved in anxiety, PTSD). 
•  THC enhanced amygdala – prefrontal connectivity (enhancing amygdala’s reactivity 

to unpleasant images).

Neuroimaging Studies in Healthy Volunteers

(Fusar-Poli et al 2009). 

(Fusar-Poli et al, 2010; Gorka 2015 ). 



Neurobiological Studies in Depression/Anxiety

1. Receptors

2. Metabolizing enzymes

3. [Endocannabinoids]
Inés Ibarra-Lecuea et al, 2018.

Variations in:



Randomized Controlled Trials in Clinical Populations 



Anxiety, Depression, PTSD
Clinical 

Condition

Author / 

Year 

Title Type of Study Intervention N Results

Social Anxiety 

Disorder

Masataka. 2019 Anxiolytic Effects of Repeated 

Cannabidiol Treatment in Teenagers 

With Social Anxiety Disorders

DB RCT Four weeks of 300 

mg CBD daily 

dosing

37 Decrease in anxiety

Social Anxiety 

Disorder

Bergamaschi et 

al 2011

CBD reduces the anxiety induced by 

simulated public speaking in 

treatment-naive patients SAD.

DB RCT Single Dose of 600 

mg CBD

24 Decrease in anxiety

Social Anxiety 

Disorder

Crippa et al 

2011 

Neural basis of anxiolytic effects of 

CBD in generalized social anxiety 

disorder: a preliminary report.

DB RCT 

Crossover

Single Dose of 400 

mg CBD

10 Decrease in anxiety

Anxiety Fabre et al. 

1981 

The efficacy and safety of nabilone (a 

synthetic THC cannabinoid) in the 

treatment of anxiety.

DB RCT 28 days of 1 mg 

TID Nabilone

20 Decrease in anxiety

Anxiety Glass et al. 

1981

Single-dose study of nabilone in 

anxious volunteers.

SB controlled 

Latin-Square

One time 2 mg 

Nabilone, then  

weekly 0.5-5 mg 

dosing for 5 weeks

8 No improvement

PTSD Jetly et al. 2015 The efficacy of nabilone, a synthetic 

cannabinoid, in the treatment of 

PTSD-associated nightmares: A 

preliminary randomized, double-

blind, placebo-controlled cross-over 

design study.

DB RCT 

Crossover

7 weeks of 0.5-3 mg 

Nabilone

10 Improvement in nightmares and 

CGI-C

Unipolar and 

Bipolar 

Depression

Ablon et al. 

1974

High frequency of dysphoric 

reactions to tetrahydrocannabinol 

among depressed patients.

DB RCT Daily BID THC 

dosing at 0.3 mg/kg

13 No antidepressant effect

Unipolar and 

Bipolar 

Depression

Kotin et al. 

1973

9 -Tetrahydrocannabinol in 

depressed patients. 

DB RCT 

Crossover

7 days of 5 mg daily 

– 20 mg BID THC 

dosing

8 No antidepressant effect



Schizophrenia spectrum



Schizophrenia spectrum



Schizophrenia spectrum



What we know

• THC:
• Euphoria
• Memory impairment (Englund, 2013)
• Anxiety (Blessing, 2015)
• Perceptual disturbances / paranoid thoughts (Englund, 2013)
• Earlier onset, worse prognosis in Schiziophrenia

• CBD
• Opposes THC effects (Nieserc, 2013)

• Antipsychotic effects in Schizophrenia / partial D2 agonist ~ aripiprazole (Hahn, 2018)
• May improve cognitive functioning in Schizophrenia

• Anti-inflammatory
• Anti-anxiety / 5HT1A agonist (Hill, 2012)
• Anti-epileptic effects



What we don’t know



Conclusions
1. Interest in use of cannabinoid products is on the rise, 

paralleled by a general perception of low risk of harm.

2. The Endocannabinoid System certainly is involved in the 

course of psychiatric conditions.

3. A significant knowledge gap exists in our understanding of 

the cannabinoids’ therapeutic efficacy, and there is some 

evidence of harm for certain psychiatric conditions. 

4. Existing, pharmaceutical grade, FDA-approved products 

should be used in future rigorous controlled trials. 
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